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/| | Lord High- Chancellor 


GREAT-BRITAIN. 


My Lo Rp, 
eee H E great Honour and Ad- 
RA ex = vantage which the former 

== Volume of this Work receiv'd 

fon the Patronage of His 
= Royal Highneſs, the Late 
Prince George of Den- 
mark, encourages me to Dedicate This to 
_ Your Lordſbip; as am alſo oblig d in Duty 
and Gratitude to do, for the many Favours 
l have receaivd from You; and eſpecially 
for the great Honour and Happineſs of 
bhbaving been fo long known, and ſo near 
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DEDICATION. 2 
to You : For this, my Lord, will ſave me from 
the Fate of theſe Dedicators, who attempt 
Charafers above Panegyrick : The Publick 
Part of Your Lordfbip's all the World knows 
and admires ; and tho I ſee every Day That 
which renders Your Lordſhip the Inſtruction, 
as well as the Delight of all that have the Ho- 
nour of Your Converſation, yet I can no more 
deſcribe it, than I dare attempt it : I 
ſhall therefore, my Lord, entirely forbear ; 
fearing as much doing Violence to Your Mo- 


deſty; as Injuſtice to Your Merit, 
iam, 


bo 


My LORD, 
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The Introduction. 

HE Deſign of an Introduction to a Book, being to lead 
the Reader into it, and to acquaint him what it con- 
tains ; 1 ſhall obſerve that Method here. 

He is therefore to underſtand, that when I firſt be- 
gan this Work, I foreſaw the Deſign could not be accompliſh'd in 
One Volume ; but however, 1 thought it more proper to Pub- 
liſh one Volume firſt, than to deferr Printing any thing at all of it 
till the Whole was finiſhed : For as it is eaſie to ſee, that new 
Matter will continually occurr in a Deſign of this Nature, and, 
conſequently, that there can be no ſuch thing as a Perfect Book of | 
this Kind ; ſo I thought it better to ſend out an Imperfect one 
than none, and to afford ſome Help to Mens Improvement in Phi- 
loſophy ind Mathematical Studies, rather than leave them to 
ſtay four or five Years for a more Compleat one. And the unpre ju- 
dic'd Part of the Learned World have been fo kind, as to take my 
Endeavours as I meant them ; and by taking off almoſt Two Im- 
Impreſſions of the former Volume, and numerouſly Subſcribing 
to this, make me hope, the Pains 1 have taken, and the Time | 
have employed this way, may be of ſome Ute and Benefit to Man- 
k ind, and to the Improvement of Solid and Subſtantial Philoſophy. 

In this Second Volume, as | promiſed both in the Preface tothe 

Firſt, and alſo in the Propoſals for This, the Matter is intirely 

New, and without any Repetition, that I know of, of any thing 
in the Former; and that ſhall be my Method, if ever! Publiſh any 
thing further in this Way. 

The Reader will find here many Parts of Natural Philoſophy 
and Anatomy largely treated of, which were either but juſt 
nam'd, as it were, or entire ly omitted! in the former: As in Par- 
ticular, the Affair of Animal Secretion; into which Dr. Keil's Book 
on that Subject, Publiſh'd ſince my Account was Printed, will let 
you yet further; Diſcourſes on Thunder, a Vacuum, Vapours, 
Water; with a large Account of Sound, Echoes : The l ranſmuta- 
tion of Bodies into one another; the Nature of Light and Co- 
lours, the Rays of Light, the Double Refraction Gd in the 
Ind Ch yritall ; Elaſticity, Electricity, the Coheſion of the Parts 
of Bodies toc. 

L. And in Natural Hiftory, I have here given Schemes of inte 

> Fiſhes, Inſects, Quadrupeds, Roots of Plants, Oc. by w hich 


they are ranged and diſtribyted into their proper Orders. 
b G Here 


a4 4's Cr ** — 


6 . — Py — —— x — — | 7 
1 * . 1 1 | : 1 * 2 M 
INTRODUCTION: 
| - 
a : * 


Here are alſo inſerted pretty large Accounts of the Ear, 
Stomach, Spleen, Skin, Vena Porta, Lungs, Gall, and Re- 
ſpiration, and of the New Theory of Generation; with Defcrip- 
tions of the Lymphæducts and Glands, and two very tine and 
large Copper Plates of the Veins and Arteries of a Human Body, 
which were drawn from the Original Tables, preſented by that 
great Promoter of Uſeful Learning, John Evelyn of Deptford, Eſq; 
to the Royal Society of London. To. WF 

You have here alſo a further Account of that moſt amazing 
Property, the Attraction of the Particles of Matter one towards 
another, firſt diſcover'd by that Incomparable Mathematician 
and Philoſopher Sir Iſaac Newton ; who by the wonderful Diſco- 
veries He hath made about the Nature of Light and Colours, hath 
open'd a New World in Natural Philoſophy, as by His Method 


of Fluxions, c. he had before done in Mathematicks, Mecha- 


nicks and Aſtronomy ; and hath {ufficiently ſhewn, that what he 
ſaid in his Preface to his Principia Philoſ. Math. in theſe Words; 


Multa me movent ut non nihil ſuſpicer cætera Nature Phanomena, ex 


viribus quibuſdam pendere poſſe, quibus Corporum particula, per Cauſas 


nondum cognitas, vel in ſe mutuo impelluntur, & ſecundum Figuras re- 


gulares coherent, vel ab invicem fugantur & recedunt, was what he 


very well knew then, tho' expreſs'd with that Caution and Mo- 

deſty, as is ſo peculiar to that Excellent Man. 
This was Printe in the Year 1687. and the Queries at the 

End of his Opticks, and eſpecially as ſince enlarged by him in the 


Latin Tranſlation of it, do ſufficiently ſnew his Thoughts to have 


been long ago employ'd on this moſt uſeful Subject; and from 
whence thoſe Propofitions took their Riſe, which thoſe Ingeni- 


- ous and Induftrious Brothers, the Keils, have Publiſh'd about this 


Affair of Attraction: But however, to do the Illuſtrious Author 
yet further Juſtice, I have, with his Leave, at the End of this 
Introduction, Printed a Latin Paper of his De Acido, with a Tran- 
{lation of my own; and which, tho' never Publiſh'd before, was 
given by him to a Friend, as long fince as the Year 1692, and 
which 1 wiſh had come to my Hands ſooner, to have been in- 
ſerted in this Lexicon, under the proper Head, Acids. 

And give me leave here further to inform the Reader, That 


there is now Printing a Latin Mathematical Treatiſe or two, of 


Sir Iſaac Newton's, which were written many Years ago, and 


which by their Date, will ſufficiently determine, whether the © 


New Methods of Fluzions were known firſt to him, or Mr. G. Tei- 
bnitz. But to go on; In this Second Part, I have been very full 
and particular in Aſtronomy; Having not only from Mr. Hayes's 


Excellent Book of Fluxions, given a ſhort Syſtem of the New 
Aſtronomy, 
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Aſtronomy, but have alſo from the Ingenious and Learned 
Mr. Halley, Savilian Profeſſor of Geometry in the Univerſity of 
Oxford, inſerted a Synopſys of the Doctrine of Comets; and 
from the Prelections of Mr. Vhiſton, Mathematic Profeſſor of 
the Univerſity of Cambridge, ſuch Aſtronomical Tables as are ne- 
ceſſary for Calculation, illuſtrating largely the Uſes of them, with 
proper Examples, in the moſt uſeful. Aſtronomical Problems, and 


in the Calculation of Solar and Lunar Eclipſes, and in thoſe of 


the Satellites of Jupiter, & m —f 3 

And becauſe I would have theſe TWO Volumes to ſerve as a 
kind of ſmall Mathematical Library, and prevent in ſome mea- 
{ure the Neceſſity and Charge of buying many Books on theſe 
Subjects; I have alſo, as I defign'd at firſt, given you in this Vo- 


lume very good Tables of Logarithms, Sines, Tangents and Se- 


cants, with a full Account of the Nature, Uſe and Application of 
them; ſo that nothing will be wanting here to compleat Trigo- 
nometry, both Plain and Spherical, and the Practice of it in Na- 
vigation, Dialling and Aſtronomy, c. 7 

I have here alſo given a full and clear Account of the Nature, 


Conſtruction and Uſes of ali the Lines which are uſually drawn 


on any Mathematical Inftruments, Rules, Scales, vc. and how r 


to uſe thoſe Inſtruments, on which they are drawn, in the ſeve- 
ral Parts of Practical Mathematicks for which they were deſign'd. 
And 1 have here and there inſerted ſuch uſeful Tables for the 
Calculation of Intereſt, Annuities, Purchaſes, Reverſions, c. 
as I found moſt eaſily and readily ſubſervient to thoſe Uſes. And 
becauſe of the very many and excellent Uſes of the Table of In- 


compoſite Numbers, and its beingPrinted no where but 1nBrancker's 
Algebra, an obſcure Book, and out of Print; I have here given 


it you entire, and, I believe, correct; being defirous to prevent 
ſo uſeful a Table from being loſt or buried in Obſcurity. 

Here is alſo an Account of the Method of Levelling, in order 
to drain Marſhes, Fens or Moraſſes, or toconvey Water from one 


Place to another. 


An Account of the Riſe, Invention and Progreſs of the Art of 
Printing; with a Deſcription of the Tools and Inſtruments ſub- 


S 3 


ſervient thereunto. 


a * 


I have added alſo a further Account of the Phznomena of 


Priſms and the Rain-bow ; with a ſhort Syſtem of Opticks from 


Sir Iſaac Newton ; and many Improvements in Microſcopes and 
Teleſcopes ;. the Art of Perſpective, and the Methods of Proje- 
ctive, Reflective and Refractive Dialling. —_ f 
In Mechanicks, beſides the Account of the Five Powers aud 
Demonſtrations of the Nature and Principles of that Science, here 
::D:9 are 
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Here © are alſo inſerted pt: tty large Accounts of the Ear, 
Stomach, Spleen, Skin, Fena Porta, Lungs, Gall, and Re- 
{piration, and of the New Theory of Generation; 3 1 ich Detcrip- 
tions of the Lymphæducts and Glands, and two very tine and 
large Copper Plates of the Veins and Arteries of a Humajn 1 
wh: ch were drawn from the Original I ables, preſented by that 
great Promoter of Uſeful Learning, John Evelyn of Dep! ford, TD - 
to the Royal Society of London. 

You have here allo a further Account of that moſt amazing 
Property, the Attraction of the Particles of Matter one towards 
another, firſt diſcover'd by that Incomparable Mathematician 
and Philoſopher Sir Iſaac Newton ; who by the wonderful Diſco- 
veries He hath made about the Nature of Light and Colours, hath 
open'd a New World in Natural Philoſophy, as by His Method 
of Fluxions, Mc. he had before done in Mathematicks, Mecha- 
nicks and Aftronomy ; and hath ſufficiently ſhewn, that what he 
ſaid in his Preface to his Principia Philoſ. Math. in theſe Words ; ; 
Multa me movent ut non nihil ſuſpicer cetera Nature Phanomena, ex 
viribus quibuſdam pendere poſſe, quibus Corporum particle, per Cauſas 
nondum cognitas, vel in ſe mutuo impelluntur, G ſecundum Figuras re- 
gulares coherent, vel ab invicem fugantur oy recedunt, was what he 
very well knew then, tho' expreis'd with that Caution and Mo- 
deſty, as 1s fo peculiar to that Excellent Man. 

This was Printed in the Year 1687, and the Queries at the 
End of his Opticks, and eſpecially as ſince enlarged by him in the 
Latin Tranſlation of it, do ſufficiently ſhew his T houghts to have 
been long ago employ d on this moſt uſeful Subject; 3 and from 
whence thole Propoſitions took their Riſe, which thoſe Ingent- 
ous and Induſtrious Brothers, the Keils, have Publiſh'd about this 
Affair of Attraction: But however, todo the illuſtrious Author 
yet further Juſtice, I have, with his Leave, at the End of this 
Introdu&ion, Printed a Latin Paper of his De Acids, with a Tran- 
ſlation of my own ; and which, tho' never Publiſh'd before, was 
given by him toa Friend, as long ſince as the Year 1692, and 
which 1 wiſh had come to my Hands ſooner, to have been in- 
ſerted in this Lexicon, under the proper Head, Acids. 

And give me leave here further to inform the Read er, That 
there is now Printing a Latin Mathematical Treatiſe or two, of 
Sir Iſaac Newton's, which were written many Years ago, and 
which by their Date, will ſuftciently determine, whether the 
New Methods of Flerions were known firſt to him, or Mr. G. Tei— 
bnitz. Put to go on; In this Second Part, have been very full 
and particular in A. fronomy ; Having not only from Mr. Hayes's 
Excellent Book of Flux1ons, en a ſhort Syſtem of the New 


_ Aſtronomy, 
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Aſtronomy, but have alſo from the Ingenious and Learned 
Mr. Halle), Savilian Profeſſor of Geometry in the Univerſity of 
Oxſord, inſerted a Synopſes of the Doctrine of Comets; and 
from the Prelections of Mr. Whiſton, Mathematic Profeſſor of 
the Univerſity of Cambridge, ſuch Aſtronomical Tables as are ne- 
ceſſary for Calculation, illuſtrating largely the Uſes of them, with 
proper Examples, in tlie moſt uſeful Aſtronomical Problems, and 
in the Calculation of Solar and Lunar Eclipſes, and in thoſe of 
the Satellites of Jupiter, c. 
And becauſe J would have theſe Two Volumes to ſerve as a 
kind of ſmal] Mathematical Library, and prevent in ſome mea- 
{ure the Neceſſity and Charge of buying many Books on theſe 
Subjects; I have alſo, as 1 defign'd at firſt, given you in this Vo- 
lume very good Tables of Logarithms, Sines, Iangents and Se- 
cants, with a full Account of the Nature, Uſe and Application of 
them ; ſo that nothing will be wanting here to compleat Trigo- 
nometry, both Plain and Spherical, and the Practice of it in Na- 
vigation, Dialling and Aſtronomy, Oc. 8 1 
| have here alſo given a full and clear Account of the Nature, 
Conſtruction and Uſes of ali the Lines which are uſually drauvn 
on any Mathematical Inſtruments, Rules, Scales, Oc. and how | 
to uſe thoſe Inftruments, on which they are drawn, in the ſeve- 
ral Parts of Practical Mathematicks for which they were defign'd. 
And J have here and there inſerted ſuch uſeful Tables for the 
Calculation of Intereſt, Annuities, Purchaſes, Reverſions, gc. 
as I found moſt eaſily and readily ſubſervient to thoſe Uſes. And 
becauſe of the very many and excellent Uſes of the Table of In- 


— 


compoſite Numbers, and its being Printed no where but inBrancker's 


Algebra, an obſcure Book, and out of Print; 1 have here given 
it you entire, and, I believe, correct; being defirous to prevent 
ſo uſeful a Table from being loſt or buried in Obſcurity. 
| Here is alſo an Account of the Method of Levelling, in order 
to drain Marſhes, Fens or Morafles, or toconvey Water from one 
Place to another. | | 3 
An Account of the Riſe, Invention and Progreſs of the Art of 
Printing; with a Deſcription of the Tools and Inſtruments ſub- 
ſervient thereunto. : 3 
[ have added alſo a further Account of the Phænomena of 
Priſms and the Rain-bow ; with a ſhort Syſtem of Opticks from 
Sir Iſaac Newton ; and many Improvements in Microſcopes and 
Teleſcopes ;. the Art of Perſpective, and the Methods of Proje- 
_ Clive, Reflective and Refractive Dialling «© 
In Mechanicks, beſides the Account of the Five Powers aud 
Demonſtrations of the Nature and Principles of that Science, here 
b 2 | are 
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are many things added about Centres of Gravity and Oſcillation; 
the Reſiſtance of Mediums; with the Deſcription and Uſes of all 
fuch Mechanical jaſtruments. Tools and Engines as are uſed in 
Architecture, Fortification, Gunnery, or any Mathematical Arts 
and Sciences. a | 

In Geometry, here are great additional Improvements; ; as 
two Treatiſes of the Order and Quadrature of Curves, written by 
the Incomparable Sir Iſaac Newton; a [ reatife of Conich Sections, 
tranſlated from the Poſthumous Book of the Marquis de L' Hoſpi- 
tall, with many other things relating to the Properties of Curves, 
ſcatter'd up and down under particular Words ; ſuch as C yeloid, 
H.licoid Retrogrelſi on of Curves, Tranſcendental Quantities, Oc. 1 pot are 
alſo added many new things in Arithmetick and Algebra, and in 
the Doctrine of Fluxions; as about Alternations, Combinations, the 
Laws of Chance in Play, Infnite Series, and Political Arithmetick ; 

and _ the Roots of Equations, Renewing of Leaſes, 3 
ions, tc 
* I have alſo ors given a large Account of the Ways of Finding, 
Dreſſing, Melting, Oc. of all the ſeveral Ores from whence our 
Metals are taken; deſcribing alſo the Works, Engines, Tools 
and Terms of Art uſed by Miners ; as alſo the Ways of making 
Salt, Allum, Coperas, Vitriol and ſuch like Mineral Productions. 

In Muſick, here is given an Account of the Nature and Grounds 
of Harmony, from Dr. Helder, and a new ſhort yon of Muſick 
by the ingenious Mr. Perk. 

In Navigation | have added many things; as the Way of find- 
ing and allowing for the ſetting of Currents ; an Account of the 
Power of the Winds on the Sails of Ships, and of the Signals 
uſed at Sea, both by Day and Night, in Sailing, and in an En- 
Ses rent together with a new Traverſe Table, and its Uſe and 

Application: And at the End you will find two very accurate 
Cutts of the Inſide and of the Rigging of a Firſt Rate Man of War; 
with the ſeveral Parts deſcrib d, and referr'd to by proper Letters 
and Numbers. 

[ have alſo inſerted Tables of the Sun's Place, Right Aſcen- 
fon, and Declination ; together with a C atalogue of the Right 
Aſcenſion, Declination, Longitude and Latitude of about fifty 
of the principal Stars; which Mr. Hodgſon ſupplied me with; 
as alſo a Table of the Longitude and Latitude of the moſt emi- 
nent Places on the Globe; all which will be very uſeful in Aſtro- 
nomy, Navigation and Dialling _ 

| havs added alſo a Copper-Plate, deſcribing a new Hydroſtati- 
cal- Ballance, which is very ready and expeditious, to find the 
Specttick Gravity of Bodies, as is there thewn, 
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TNTRODUCTION. 


Have here, under the the Word Microſcope, given the Reader 


the Figure, Nature, Uſe and Advantages of Mr. Willſon's Glaſſes 


of that kind, which I could only juſt mention in the Introduction 


to my former Volume, and which I think my elf oblig'd again to 


ſay, are the moſt ready, commodious, and univerſally uſeful, of 
any Microſcopes, I ever ſaw. 

And that I might do further Juſtice to our Excellent Mathe- 
matical Inſtrument-Maker Mr. fohn Rowley, in Johnſon s-Court 
in Fleet-ſtreet, J have given the Reader a Plate of a New Sex- 
tant lately made by his moſt accurate Hand, for the Obſervatory 
now building in Trinity. College in Cambridge ; and which for 
its univerſal Uſe, far exceeds any Aſtronomical Inftrument ever 
yet made; as you will eafily perceive by the Deſcription of it, 
which | have added to the Figure. 

| have only one thing more to acqaint the Reader, and that 
is, That the Ingenious and Accurate Mr. Derham, Rector of 
Upminſter in Rent, and Fellow of the Royal Society, hath late- 


ly obtain'd from Florence an Account of the Meaſures and Weights 


uſed there: And we find by Menſuration and Trial, that the 
Florentine Semibroccio, or Halt-Brace, is in Length 11.475 of our 
Inches,” or in Foot- Meaſure .956 of our Foct: And the Florentine 


O.unce is 7 Peny-weight, 12 Grains, and three Fourths of a Grain 
Troy-Meight. 


The following Paper of Sir Iſaac Newton's is excellently well 
worth the Philoſophical Reader's moſt ſerious and repeated Peru- 


ſal ; for it contains in it the Reaſon of the Ways and Manner of 
all Chymical Operations, and indeed of almoſt all the Phyfical 


Qualities, by which Natural Bodies, by their ſmall Particles, 
act one upcn another. OS 


DE 
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"TNT RODUCTION - 


D E. 
NATURA ACID OR UM. 
IS. NEW TON. 1692. 


Cidorum particulæ ſunt Aqueis Craſſiores, & propterea minus Volatiles, at Terreſtribus 
41 multo ſubtiliores 2 propterea multo minus fixe. Vi. magna Attra&iva pollent, in 
Vac vi conſiſtit earum Activitas, qua & Corpora diſſolvunt & Organa Senſuum agitant & pun- 
gunt. Mediæ ſunt Nature inter Aquam Corpora, & Utraque attrahunt, Per vim ſuam at- 
tractivam congregantur circum particulas corporum ſeu Lapideas ſeu Metallicas iiſq; undiq; ad- 
herent arctiſſime, ut ab iiſdem deinceps per Diſtillationem vel Sublimationem wvix poſſint ſeparari, 
Attractæ vero & undique congregate, elevant, digungunt & diſcutiunt particulas corporum ab 
invicem, id eft corpora diſſolvunt; & per vimAttrattionis qua ruunt in particulas commovent flui- 
dum & fic calorem excitant, particulaſq; nonnullas adeo diſcutiunt ut in Aerem convertant &. 
fie Bullas generant, Et hæc et Ratio Diſſolutions & Fermentationis ; Acidum vero attrahendo 
Aquam eque ac Terram efficit ut particulæ diſſolutæ prompte miſceantur cum Aqua eique innatent 
ad modum ſalium. Et quem admodum Globus Terre per vim Grawitatis attrabendo aquam fortius 
gu Corpora leviora, efficit ut leviora aſcendant in Aqua, & fagiant de Terra. Sic darti- 
cla Salium attrahendo Aquam fugant ſe mutuo & ab invicem quam maxime recedendo, der 
Aquam totam expanduntur. 
Particule Salis Alkali ex Terres & Acid ſimiliter Unitis conſtant ; ſed he Acidæ vi 
maxima Attra&iva pollent ut per ignem non ſeparentur a Sale; utq; Metalla diſſoluta præci- 
virant attrahendo ab ipſis particulas Acidas quibus diſſolvebantur, _ 8 | 
Si particulæ Acidæ in minori proportione cum Terreſtribus jungantur, ha tam arte retinentur a 
Terreſtribus, ut ab iis ſupprimi ac occultari videantur. Neq; enim ſenſum jam pungunt neq; 
attrahunt aquam, ſed corpora dulcia & que cum aqua agre miſcentur, hoc eff pinguia, compo= 
nunt ; ut fit in Mercurio dulci, Sulphure communi, Luna Cornea & Cupro quod Mercurius 
Snblimatus corroſit. Ab Acidi vero fic ſuppreſſi vi attractivd fit ut pinguia Corporibus prope 
Univerſis adhereant & flammam facile concipiant, fi modo Acidum calefactum inveniat alia Cor- 
dora in fumo accenſorum que fortius attrabat quam propria. Sed & Acidum in Sulphureis ſup- 
preſſum fortius attrahendo particulas aliorum Corporum ( ſcilicet Terreas ) quam proprias, Fer- 
mentationem lentam & Naturalem ciet & fovet uſq; ad Putrefactionem Com poſiti. 
Luz Putrefactio ſita est in eo quod Acid Fermentationem diu foventes tandem in interſtitia 
minima & prima: Compoſitionis partes interjacentia ſeſe inſinuant, intimeq; iis partibus Unite 
ixtionem Novam efficiunt non amovendam nec cum priore commutandam. 


Cogitationes Variæ ejuſdem. 


Flamma eſt Fumus Candens ; differtque a Fumo ut Ferrum rubens ab ignito ſed non rubente. 

Calor et Agitatio Partium quaqua verſum. 

Nihil eſt abſoſutè quieſcens ſecundum partes ſuas & ideo frigidum, præter atomos, vacui ſci- 
7icer expertes. mn 

Terra augetur, Aqua in eam conversa, & omnia in aquam | vi ignis] reduci poſſunt. 

Nitrum abit diſtillatione magnam partem in Spiritum Acidum, relict terra, quia Acidum 
Nitri attrabit Phlegma ; & idcirco ſimul aſcendunt conſtituuntq; Spiritum : at Nitrum Carbone 
accenſum magnam partem abit in Sal Tartari, quia ignis eo modo applicatus partes Acidi & 
Terre in ſeſe impingit fortinſq; unit. 

Spiritus ardentes ſunt Olea cum Phlegmate per Fermentationem Unita, 25 

Tinctura Cochinelle cum S piritu Vini fatta in aqua mag nam molem immiſſa, par va licei 
doſigotam aquam inficit ; Sc. quia perticule Cochinellæ n agi attrabuntur ab aqua quam a ſe nutus. 

Aqua non habet magnum vim diſſolvendi quia pauco Acid gaudet. Acidum enim dicimus 
uod multum attrabit & attrabitur, videmus nem pe ea que in aqua ſolvuntur lente & ſin: 
Her veſcentid ſolvi, at ubi eſt attractio fortzs & particule menſtrui undiq; attrabuntur a par- 
ticula Metalli, vel potius particula metalli undig; attrahitur a particults menſtrui, he illum abri- 
riunt & circumſiſtunt, hoc eff Metallum corrodunt : He eadem particulæ ſenſorio applicatæ eqns 
»artes eodem modo di vellunt doloreng; inferunt; 4 quo Acids appellantur, relictä ſcilicet terra Sub- 
tilt cui adbercbant ob majorem attractionen ad liquidum linguæ, &c. — | 
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quam ſe mut ub. ; 5 TTY ; 
n om Fer mental ione eſt Acidum ſuppreſſum quod coagulat præcipitando. Ws 
bum cum nimis magna mole phlegmatis intime mixtum, fit Salinum aniddam & fre Acetat: 


 conſtituit, hic etiam Tartari ſeu Terra: admiſt © habenda eſt ratio. 


7 3 4 
Aercurius attrabitur id eſt corroditun ab Acid & ficut pondere Obſtrüctiones tollit ita vi at- 
tractrice Acida infringit. 3 . | pf 
Mercuri-s eſt Volatilis & facile ele vatur calorequia eus particu. ultimæ Compoſitionis ſi: 
Parve CF facile ſeparantur ſeparate7; ſeſe fugant ; 1 fit 27 particulis V aporis, fuidorimg; rarefa- 
Corum OM | 3 be. 
Aqua ebmpriii non poteſt qui ej particulæ jamjam ſe tangunt, Et ſi ſe tangerent parti- 
cl Aeris (nam Aer comprimi poteſt, qutia ipſuis particulz nondum ſe-tangunt ) Her evaderet in 
Marmor. Seq. ex Prop. 23. Lib. 2. Princ. Philoſoph. | 
Atwrum part iculas habet ſe mutuo trabentes 3 S, EE: ſummæ VOcert in primæ Compoſi— 
tionis, hariim ſummarum ſummæ ſecundæ Compoſitionis, &c. | 
Poteſt Mercurins, poteſt Aqua Regia poros pervadere, qu particulas ultimæ Compoſitiouis 
interjacent at non a 105. 1 85 - ry 8 | 
Si poſſet Menſtrunm alios illos per vadere vel ft aur. partes primæ & ſccundæ Compoſitionis 
poſſent ſeparari fieret Aurum, vel Huiduim, vel ſ⸗ altein magis malleabile. Si Aurum fermenteſcore 
poſſet in aliad quod vis corpus poſſet transfor mart. Pg 
Vſcid tas eſt vel ſolum defectus fluiditatis, quæ ſita eff in partium parvitate & ſeparabilitate 
intellige partes ultimæ Com poſit ions vel defectus lubricitatis ſen lævioris partes unius ſupra alias 
labi impediens. Huj us viſciditatis Aeidum ſæpe cauſa eff ; ſæpe Spiritus a lius labricys terræ 


junctus, ut oleum Terebinthinæ capiti {uo Mortuo redditum fit tenax. 


Ratio cur Charta Oleo in uncta Tranſitum Oles nom Aquæ concedat eſt quia Aqua Oleo non ni. 
cetur ſed fugatur ab eo. ; 3 | | 

Cum Acide partes, minores ſcilicet, aliquid diſſolvnnt, id faciunt, quia partem rei ſalvenda in- 
cludunt vndiq;ʒ ut pote Majorem qual bet Ac:di partium. ; 


Some Thoughts about the NATURE of Acid 8; 
By Sir IS AAC NEW T ON. 


H E Particles of Acids are of a Size groſſer than thoſe of Water, and therefore 
leſs volatile; but much ſmaller than thoſe of Earth, and therefore much leſs 
fix d than they. They are endued with a great Attractive Force z in which Force 
their Activity conſiſts; and thereby alſo they affect and ſtimulate the Organ of Taſte, 
and dijlolve ſuch Bodies as they can come at. They are of 2 middle Nature between 
Water and Terreſtrial Bodies, and attract the Particles of both. 

By this Attractive Force they get about the Particles of Bodies, whether they be 
of a metallick or ſtony Nature, and adhere to them moſt cloſely on all ſides ; fo that 
they can ſcarce be ſeparated from them by Diftillation or Sublimation. When they 
are attracted and gather'd together about the Particles of Bodies, they raiſe, disjoyn 
and ſhake them one from another; that is, they diſſolve thoſe Bodies. 

By their Attractive Force alſo, by which they ruſh towards the Particles of Bodies, 
they move the Fluid, and excite Heat; and they ſhake aſunder ſome Particles, ſo 
much as to turn them into Air, and generate Bubbles : And this is the Reaſon of Dit. 
ſolution, and all violent Fermentation; and in all Fermentation there is an Acid 
latent or ſuppreſs'd, which coagulates in Precipitation. 

Acids alio, by attracting Water as much as they do rhe Particles of Bodies, occaſion 
that the dittolved Particles do readily mingle with Water, or ſwim or float in it, af- 
ter the manner of Salts. os 

And as this Globe of Earth, by th: Force of Gravity, attracting Water more 
!irongly than it doth lighter Bodies, cauſes chole lighter Bodies to afcend in the Wa- 
ter, and to go upwards from the Earth: So the Particles of Salts, by attracting the 
Water, do mutually avoid and recede from one another as far as they can, and ſo 
are diffuſed throughout the whole Water. | = Er PHT EO 
_ Lhe Particles of Sal Alkali, do conſiſt of Earthy and Acid united cogether, after the 
lame manner: But theſe Acids have ſo great an Attractive Lorce, that they can't be 
leparated from the Salt by Fire; they do alſo precipicue be Porticles of Metals 

diſſolyv'd 
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INTRODUCTION. 


D E 
NATURA ACIDORUM. 
Is. NEw TON. 1692. 


Cidorum particulz ſunt Aqueis Craſſiores, & propterea minus Volatiles, at Terreſtribus 

| multo ſubtiliores & propterea multo minus fixe, Vi magna Attractivâ pollent, & in 

Vac vi conſiſtit earum Activitas, qua & Corpora diſſol vunt & Organa Senſuum agitant & pun- 
gunt. Mediæ ſunt Naturæ inter Aquam Corpora, & Utraque attrabunt. Per vim ſuam at- 
tractivam congregantur circum particulas corporum feu Lapideas ſeu Metallicas iiſq,; undiq; ad- 
herent arctiſſimè, ut ab iiſdem deinceps per Diſtillationem vel Sublimationem vix poſſint ſeparari, 
Attractæ vero & undique congregate, elevant, disjungunt & diſcutiunt particulas corporum ab 
invicem, id eſt corpora diſſolvunt ;& per vimAttrattions qua ruunt in particulas commovent flui- 
dum & fic calorem excitant, particulaſq; nonnullas adeo diſcutiunt ut in Aerem convertant &. 
fic Bullas generant. Et hac ell Ratio Diſſolutions & Fermentationis ; Acidum vero attrahendo 


Aquam æquè ac Terram efficit ut particulæ diſſolutæ prompte miſceantur cum Aqua eique innatent 


ad modum ſalium. Et quem admodum Globus Terre per vim Gravitatts attrahendo aquam fortiis 
quam Corpora leviora, efficit ut leviora aſcendant in Aqua, & fagiant de Terra, Sic parti- 
culæ Salium attrahendo Aquam fugant ſe mutuo & ab invicem quam maxime n g der 
Aquam totam expanduntur. | 


Particule Salis Alkali ex Terres & Acidis ſimiliter Unitis conſtant ; ſed he Acide vi 


maxima Attra&iva pollent ut per ignem non ſeparentur a Sale; utq; Metalla diſſoluta præci- 
pitant attrahendo ab ipſis particulas Acidas quibus diſſolvebantur. 1 
Si particulæ Acidæ in minori proportions cum Terreſtribus jungantur, he tam arcte retinentur à 


Terreſtribus, ut ab iis ſupprimi ac occultari videantur. Neq; enim ſenſum jam pungunt neq; 


attrahunt aquam, ſed corpora dulcia & que cum aqua agre miſcentur, hoc eff pinguia, compo- 


nunt; ut fit in Mercurio dulci, Sulphure communi, Luna Cornea & Cupro quod Mercurius 
Snblimatus corroſit. Ab Acidi vero ſic ſuppreſſi vi attractiv fit ut pinguia Corporibus prope 


Uni verſis adbæreant & flammam facile concipiant, ſi modo Acidum calefactum inveniat alia Cor- 
pora in fumo accenſorum que fortius attrabat quam propria. Sed & Acidum in Sulphureis ſup- 
preſſum fortius attrabendo particulas aliorum Corporum ( ſcilicet Terreas ) quam proprias, Fer- 
mentationem lentam & Naturalem ciet & fovet uſq; ad Putrefactionem Com poſiti. 6.0 
Luz Putrefactio ſita eſt in eo quod Acide Fermentationem diu foventes tandem in interſtitia 
minima & primæ Compoſitionis partes interjacentia ſeſe inſinuant, intimeq; is partibus Unite 
mixtionem Novam efficiunt non amovendam nec cum priore commutandam. e 


Cogitationes Variæ ejuſdem. 


Flamma eſt Fumus Candens; differtque a Fumo ut Ferrum rubens ab ignito ſed non rubente. 

Calor ect Agitatio Partium quaqua verſum. . 

Nibil eſt abſoſutè quieſcens ſecundum partes ſuas & ideo frigidum, præter atomos, vacui ſci- 
licet expertes. | GR 

" Wo | \ A . . | . 1 . . 
Terra augetur, Aqua in eam conversa, & omnia in aquam [vi ignis] reduci poſſunt. 
5 p ee . Y 5 G rey I © A 5 FE 

Nitrum abit diſtillatione magnam partem in Spiritum Acidum, relictà terra, quia Acidum 
Nitri attrabit Phlegma; & idcirco ſimul aſcendunt conſtituuntq; Spiritum : at Nitrum Carbone 


accenſum magnam partem abit in Sal Tartari, quia ignis eo modo applicatus partes Acidi & 


Terre in ſeſe impingit fortiuſq; unit. 


Spiritus ardentes ſunt Olea cum Phlegmate per Fermentationem Unita, 
Tintura Cochinellæ cum Spiritu Vini fatta in aqua magnam molem immiſſa, parva licet 


doſt, totam aquam inficit : Sc. quia particule Cochinellæ magis attrahuntur ab aqua quam a ſe mutus. 
Aqua non babet magnum vim diſſolvendi quia pauco Acids gaudet. Acidum enim dicimus 


quod multum attrabit & attrahitur, videmus nempe ea que in aqua ſolvuntur lente & ſine 
Eferveſcentid ſolvi, at ubi eſt attractio fortzs & particule menſtrui undiq; attrahuntur a par- 
ticula Metalli, wel potius particula metalli undiq; attrabitur a particults menſtrui, he illam abri- 
piunt & circumſiſtunt, hoc eſt Metallum corrodunt : He eadem particulæ ſenſorio applicatæ ej us 
3 
7 | ; ; 5 ; 
tili cui adbærebant ob majorem attractionem ad liquidum lingua, &c. 

| | In 


. =o - 2 ; > A "6 A 
artes eodem modo divellunt dolorenq; inferunt ; 4 quo Acid appellantur, relifta ſcilicet terra Sub- 
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In om: Solutione per Menſtruum particulæ ſolvendæ mags attrahuntur apartipus Menſtrui 
1 [e mut uo. | 
775 15 Fermentatione eſt Acidum ſuppreſſum quod coagulat pracipitands. 
Oleum cum nimis magna mole phlegmatis mime mixtum, fit Salinum quiddam & ſic Ate: icy; 
conſtituit, hic etiam Tartari ſeu Terra admiſt habenda eſt ratio. | 
Mercurius attrabitur id eſt corroditur ab Acids & ficut pondere Obſtructiones tollit ita vi at- 
trattrice Acida infringit , 2 | | 
Mercuri:'s eſt Volatilis & facile elevatur calorequia ejus particule ultimæ Compoſitionis ſunt 
parvæ & facile ſeparantur ſeparate9; ſeſe fugant ; ut fit in particulis Vaporis, fluidorumq; rarefa- 
Gorum 3 ; 1 
Aqua eomprimi non poteſt quia ej us particulæ jamjam ſe tangunt, Et ſe ſe tangerent parti- 
ule Aeris (nam Aer comprimi poteſt, quia ipſius particuls nondum ſe tangunt) Aer evaderet in 
Marmor. Seg. ex Prop. 23. Lib. 2. Princ. P hiloſoph. | 
Aurum particulas babet ſe mutuo trabentes; minimarum ſummæ wocent un primæ Compoſi- 
tionis, barum ſummarum ſummæ ſecundæ Compoſitionis, &c. 
Poteſt Mercurins, poteſt Aq ua Regia poros per wadere, qui particulas ultimæ Compoſitionis 
interjacent at non altos. 5 1 
Si poſſet Menſtruum alios illos per vadere vel fi auri partes prime & ſecundæ Compoſitionis 
poſſent ſeparari fieret Aurum, vel Fluidum, vel ſaltem magis malleabile. Si Aurum fermenteſcere 
ſet in aliud quodvis corpus poſſet transfor mari. 


Viſcid tas eſt vel ſolum defectus fluiditatis, quæ ſita eſt in partum parvitate & ſeparabilitate 


(mtellige partes ultimæ Compoſit ion is vel defectus lubricitatis ſen lævioris partes ani l ſupr 2 alter 
labi impediens. Huj us viſciditati Aeidum | æpe cauſa eſt 3 ſæpe Spiritus alius lubricus terræ 


oc 


qundtus, ut oleum Terebinthinæ capiti ſuo Mortuo redditum fit tenax. 


Ratio cur Charta Oleo in uncta Tranſitum Oleo nom Aque concedat eſt quia Aqua Oleo non miſ- 
cetur ſed fugatur ab eo. 

Cum Acidæ partes, minores ſcilicet, aliquid diſſolunnt, id faciunt, quia partem rei [olvenda in- 
cludunt vndiq; utpote Majorem qual bet Acidi partinm. 


Some Thoughts about the NATURE of ACIDS; 

5 N * . ) T8 

By ir Isaac NEwrToN. 
5 5 H E Particles of Acids are of a Size groſſer than thoſe of Water, and therefore 

leſs volatile; but much ſmaller than thoſe of Earth, and therefore much leſs 

fix d than they. They are endued with a great Attractive Force; in which Force 
their Activity conſiſts ; and thereby alſo they affect and ſtimulate the Organ of Taſte, 
and diflolve ſuch Bodies as they can come ar. They are of a middle Nature between 
Water and Terreſtrial Bodies, and attract the Particles of both. 

By this Attractive Force they get about the Particles of Bodies, whether they be 
of a metallick or ſtony Nature, and adhere to them moſt cloſely on all ſides ; fo that 
they can ſcarce be ſeparated from them by Diſtillation or Sublimation. When they 
are attracted and gather'd together about the Particles of Bodies, they raiſe, disjoyn 
and ſhake them one from another; that is, they diſſolve thoſe Bodies. 

By their Attractive Force alſo, by which they ruſh towards the Particles of Bodies, 
they move the Fluid, and excite Heat; and they ſhake aſunder ſome Particles, fo 
much as to turn them into Air, and generate Bubbles : And this is the Reaſon of Diſ- 


ſolution, and all violent Fermentation; and in all Fermentation there is an Acid 
latent or ſuppreſs'd, which coagulates in Precipitation. 


Acids alſo, by attracting Water as much as they do the Particles of Bodies, occaſion 
that the diſſolved Particles do readily mingle with Water, or ſwim or float in it, af- 
ter the manner of Salts. | 

And as this Globe of Earth, by the Force of Gravity, attracting Water more 
!irongly than it doth lighter Bodies, cauſes thoſe lighrer Bodies to afcend in the Wa- 
ter, and to go upwards trom the Earth : So the Particles of Salts, by attracting the 
Water, do mutually avoid and recede from one another as far as they can, and ſo 
are diffuſed throughout the whole Water. RE 

The Particles of Sal Alkali, do conſiſt of Earthy and Acid united together, after the 
lame manner: But theſe Acids have ſo great an Attractive Yorce, thar they can't be 
ſeparated from the Salt by Fire; they do allo precipitare the Particles of Metals 

| diſſolv'd 
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NTRODUCTION 


diffoly'd in Menſtrua, by attracting from them the Acid Particles, which before had 
diſlolved them, and kept them ſuſpended in the Menſtruum. 

If theſe Acid Particles be joyn'd with Earthy ones, in but a ſmall Quantity they 
are ſo cloſely retain'd by them, as to be quite ſuppreſs'd and hidden às it were by 
them ; ſo that they neither ſtimulate the Organ of Senſe, nor attract Water, but 
compoſe Bodies which are not Acid, i. e. Fat and Fuſible Bodies, ſuch as are Mercy. 


n "IV PS. nee 


2 


ius dulcis, Common Brimſtone, Luna Cornea, and Copper N by Mercury Sublimate 
2 


From the Attractive Force in theſe Acid Particles thus preſs'd, ariſes that uni- 
verſal Property of almoſt all Fat Bodies, that they adhere or ſtick to others, and are 
cafily inflammable, if the heated Acid Particles meet with other Particles of Bodies 
in Fume, which the Acid attracts more ſtrongly, than it doth the Particles co which 
it / is united. And thus the Acid that hes ſuppreſs'd in ſulphureous Bodies, by more 
n attracting the Particles of other Bodies (Earthy ones for Inſtance) than its 
own, promotes a gentle Fermentation, produces and cheriſhes Natural Heat, and 
carries it on ſo far ſometimes, as to the Putrefaction of the Compound: Which Pu- 
trefaction ariſes hence, That the Acid Particles which have a long while kept up the 
Fermentation, do at long run inſinuate themſelves into the leaſt Interſtices that lie 
between the Particles of the firſ# Compoſition, and fo intimately uniting with thoſe 


very Particles, do produce a new Mixture or Compound, which cannot fall back 


again into the ſame Form. 


Note, The Paper hitherto deſcribd, ſeems to have been a continued Diſcourſe ; 
| but what follows are ſhort Minutes of Thoughts relating to the ſame SubjefF, 


Nitre, in Diſtillation, leaving its Earthy Part behind, turns moſt of it into an Acid 


Spirit; becauſe the Acid of the Nitre attracts the Phlegm, and therefore they aſcend 
together, and conſtitute a Spirit. But Nitre, kindled with a Coal, turns chiefly 
into à Salt of Tartar ; becauſe the Fire applied this Way, drives the Acid and Earthy 
Parts towards, and makes them impinge on, and more ſtrongly unite one with 


4nother. | 


The Reaſon why Water hath no great diſſolving Force, is, becauſe there is but a 


ſmall Quantity of Acid in it: For whatever doth ſtrongly attract, and is ſtrongly 
attracted, may be call'd an Acid: And ſuch things as are diſſolv'd in Water, we Fo 


become ſo, eaſily, without any Efferveſcence: But where the Attraction is ſtrong, 


and the Particles of the Menſtruum are every where attracted by thoſe of the Metal, 
or rather, where the Particles of the Metal are every way attracted by thoſe of the 
Menſtruum; then the Particles of the Menſtruum environ thoſe of the Metal, tear 
them to pieces, and diſſolve it. 

So when theſe Acid Particles are applied to the Tongue, or to any excoriated Part 
of the Body, leaving the ſubtile Earth in which they were before, they ruſh into the 
liquid of the Senſory, tear and disjoint its Parts, and cauſe a painful Senſation. 

Mercury is attracted, and therefore corroded by Acids; and as it opens Obftru- 
ctions by its great Weight; ſo it breaks and obtunds the Power of Acids (in che Bo- 
dy) by its attractive Force. Es 

All Bodies have Particles which do mutually attract one another : The Summs of 
the leaſt of which may be called Particles of the fr/# Compoſition, and the Coile- 
ctions or Aggregates ariſing from the, Primary Summs ; or the Summs of theſe 
Summs may be call'd Particles of the ſecond Compoſition, Cc. 


Mercury and Aqua Regis can pdrvade thoſe Pores of Gold or Tin, which lie be- 
tween the Particles of its laſt Compoſition ; but they can't get any further into it; 


for if any Menſtruum could do that, or if the Particles of the firſt, or perhaps of the 


ſecond Compoſition of Gold could be ſeparated ; that Metal might be made to 
become a Fluid, or at leaſt more ſoft. And if Gold could be brought once to fer- 


ment and putrefie, it might be turn'd into any other Body whatſoever. 
And ſo of Tin, or any other Bodies; as common Nouriſhment is turn'd into the 


Bodies of Animals and Vegetables. 


N. B. The ſmall Difference which there is between this Tranſlation and the Latin above, 
was its being taken from another Copy à little different from this Latin Paper. And bay- 
ing been ſuperviſed and approved of by the Illuſtriuns Auther, ] bave not alter d it ſince. 
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Mr. Edward Deuey of Woolverhampton. 4 
— e, N en. $ 3 . eee —4 Lord Fitzwalter, 

D £ +” r an * 
| Me * oy -r wii 8885 Mr. Thomas Faldo of V/ymondley Magna. 

Mr. Dickins. | | Mr. Nicholas Field, | 
cy Diſney — Lincoln, Eſa; * apa on of Trinity col: 
oſiab D on, ; 5 9 e ambriage. c 
12 2 Loc, FOR Por mouth. . | Mr. 2 Fenton of Newcaſtle in Staffordſhire. | 
Mr. George "_— of Leeds in Yorksbire; Mr. * Fenwick, Rector of Hallaton in Lei- 

hn Dod F Pe | ceFerſhire, © 
2 5 _— ry ; * * INilliam Fern of Prees in Shropſhire, Efaq; 
Fame D 'Leverpool, | Edward Filmer of Eaſt-Sutten in Kent, n 
Mr. John Domnes, Merchant at Lyn. | Dr. Fiſher. | 
44 F " ae” A Northontonſtire Mr ; . Loughboroug h in Leiaę erſuire?. K 
Mr. Thomas Domſe, Attorney i in Coab; I, Lon * Matthias Fletcher of Rocheſter in Kent, 0 


Mr. George Drake of get near Tiverton, Mr. Nicholas Fletcher of Paxford 1 in Worerſterſpire: 
Devonſhire, Mr. Forbes. 


Mr. Charles Dubois. | I I Jol Forcer of Harbour -bonſe i in Durbam, Eſq; 
Edmund Dummer, Eſq; William Ford, Eſq; 
qt 8 Thomas Dummer of London, Gent! : Mr. Ford of Londen, Linnendraper. | 
131311 * illlam Dummer of Lon don, Gent: | Mr. William Ford. 
—_— William Dunch, Eſq; | Mr. Thomas Forſter, Warden of the Hoſpnal of of 
R. Dunking of the  Inmer-Tempe, Eſq; Stamford, Lincolnſhire, - 
George Ducket, E Mr. Richard Forſter of Crundale in Kent. 


Dr. Dunſtar, Warden of Wadbom-Colledge, Oxon. | Mr. Forſter, Rector of St. Oſwalds in Durham, 
John Dyle, Eſq; t | Mr. Forſter, Vicar of Moxkes-Kirby in 3 
| John For teſcue of the Middle-Temple, Eſq; 


. | | Hugh Forteſcue of Fillegh in Devo Eſq 
E. | | Mr. Henry Forthe, . e 


Mr. John Fowler, Bookſeller in Nortbampeen. 
Samuel Fox, Gent. 


T H E Right 2 fring Lord Biſhop | Zachary Foxal, Eſq; 


of Exon. 


: ©. | Matthew Fexal of London, Ge 5 
The Right Reverend, Folm Lord Biſhop of Eh, Richard Frame, A.M, of beate all, Cambridge. 


illiam 


ö | 
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William 1 Eſa; | 
iam Freak, i | | 

Ns Ola 3 Bookſeller in Edinboroug h. 
Ralph Freeman of Aſpeden in Hertfordſhire, Eſq; 
Mr. A/illiam Freeman of London, Bookſeller. 
Mr. William Freeman of Durham, Bookſeller. | 
Mr. Matthew Froſt. + 

obert Fry of Collyton in { Devonſhire, Eſq; ., ; 
Me Samuel Fulkes. | e 
Thomas Fuller, M. D. 
Mr. Furnace. | 
Mr. Malter Furſe. 
Dr. Hung, Prebendary of TER 


G. 


IIS HighBxcellence General, Adeniral, Lieu- 

H tenam Ulrich Ghriſtian, Count Guldenlew. 

The Right Honourable, John Lord Marquis of 
Granby. 


The Right Honourable the Earl of Gainsborough. | 
The Ripht Reverend the Lord Biſhop of Glouce- 


3 Godolphin, D. D. Dean of St. Paul 8 4 
Provoſt of Eton - Colledge. 
Roger Gale of Scruton in Torksbire, Eſq; 
Samuel Gale of London, Gent. 
John Gale, Junior of TWoitchaven in Cumberland, | 
Gent. 
Ambroſe Gallam of Lewes in Suſſex, Merchant: 
Dr. Thomas Gardner. 
Mr. John Garnet. 
Mr. Simeon Garnier. 
Mr. Garraway, A. M. of New-Colldge, Oxon. 
Mr. John Gaſcoigne. | 
Richard Gates of Clement mn, Gent. 
Mr. Gatford. | 
- Mr. George of che biet, Gent. 
Mr. Ralph Gerrard. 
Mr. Henry Gibbs. 
John Gibſon, Eſq; 
Mr. Robert Gibſen. 
Jeffrey Gilbert of the Inner-Temple, Eſq; 
John Gilbert of London, . 
Mr. Gilbert. 
Mr. Iſaac Gilling of Rooks 


"i. 


| 


Mr. Gilmar, Prebendary of Rocheſter. 
_ William Gilpin, E 
Jolm Gilpin, Efq; 
Mr. Thomas Cite, Bookſellerat Shrewshury: Gs 
* Richard Gm, Mathematical Iaſtrument ma- 
er. 
Mr. Burnet Godfrey, 


Mr. John Godſchall, Turkey . 
Nathaniel Gold, Eſgq; 


Mr. Nilliam Good o Trinity Colledg, Cembridge. | 
Mr. John Goodwin of Pembroke-ha W Anu 
Mr. Goodwyn of Lyn, 
Richard Gooding of St. John's, Cambri 
Mr. Stephen. One of Hammerſmith, 


Mr. John Goſling, Sub-Dean of St. Paul 85 and 
Gentleman of the Queen's — 
*Nichard Graham of London, Eſq; 
Mr. George Gral am. 


Tlomas Granger of A BO TT gg Gene. 
Mr. Grant, Prebendary of Rocheſter. 
Mr. John Gratwick. 


- 25 . Grave, Rector of St. Ann's in ee in 
u 


ec. 


Thomas Grets: Eſq; 


| Mr. Green Rector 0 * Cliff 
| Mr. Thomas Green, Rector of Beokbury in Shrop 


ſhire. 


Mr. William Green, Rector of Calvingeon. 


Mr. Francis Green. 

Francis Gregg of Lees-ball 1 in Derbyſhire, Eſa; 

Mr. George Grey, 

The Reverend Mr. Griffith, Schoolmaſter at Note 
tingham. 

Mr. Francis Grigſon. 

Mr. Wikiam Grimes. 

William Grimesby of London, Gent: 

Mr. Jobn Grove of Bury. 

Mr. John Grove of Cambridge. 

Mr. James Grove. 

Jonah Groſnover of Buſhburyi in Staffordſhire; Eſqs 

* Dr. Gybons. 

eres Gybbon, Eſq; 
Villiam 6ylby, Efqs 


H 


E Right Honourable the Lord Chief Tuſtice 


T HAR 


Sir Willoughby Hickman of Gainsborough in Lincoln« 


ire, T. 


The Honourable, Hugh Hare, Eſq; 


| The Reverend Doctor Hayley, Dean of Chiche- 


ſter. 
Major Hanbury. 
Mr. Stephen Hales. | 
Wiliam Hall, Eſq; Serjeantar Law. 
Luke Hall of Furnivals-· Inn, Gent. 
Benjamin Hall of Cliffords- Inn, Getit. 


Mr. John Hall, 


Mr. Foſeph Hallet of Exon. 

Mr, Peter Halloway, 

Anthony Hammond, Eſq; one of the Commiſtines 
of Her Majeſties Navy. wh 

Mr. Joby Hammond df Cork in behind. 

Mr. Henry Hammond, Bookicller at Bath. 


| Captain Hammond. 


Mr. Francis Hancock. 
Mr. Samuel Hanſon. 
Miliam Harcourt of St. ohn «Colledge, Oxon: 


Mr. 7obn Harding of London, Bookſeller. 
Mr. Malter Harford. 


Mr. Nathaniel Harford. 


| Edward Harley, Eſq; 


Mr. Harman, F ellow of Corpur-Clri fer c date; 
Oxon.. 


| Mr. 7aſper Harmer: 


Mr. Charles Hains of 3 


Mr. James Harris of Wiltſhire. 


Charles Harris of Oxon, Gent. 
Mr. Samuel Harris. 


Mr. Benjamin Harris of duilubal, London: 


mann FLarrife on. 3 Eſqʒ 
Mr. Samuel Harriſon, Rector of Bury; 
John Harriſon of London, Gent. 


IAllington Harriſon of Weſt-wickbam in Cambridge 


ſhire, Elq; 


Dr. Harſnett, 

Mr. Nathaniel Hartford, Bookſeller in Port- 
mouth. 

Mr. Edward Haſtewe 

Mr. Edward Hatton. | 

Stephen Harvey of Belſtworth, Eſq; 
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| John Hill of the Inner-Temple, ſq; 


Mr. Fobn Hodges, Bookſeller in Derby: 
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Stephen Harvey, Gent. 
Mr. Richard Harwick, Bookſeller at Lyn. 
Mr. James Harwood of Windſor. 

Mr. Hawkesbee. 

Benjamin Hawkins of Exon, Merchant. 


| Mr, Richard Hay. 


Mr. Hayes. 

James Hayes, Eſq; 
John Hayes, Eſq; 
Mr. Charles Haynes: 


The Reverend Mr. John Haynes, Rector of Ben- 


nington. | | 

— William Hayward of Little-Wexlock in Shrop- 
ire. LY | 

Mr. Francis Heath. 
Mr. Humphrey Heath. 
Stapehill Heath, Merchant in Pxon, 
Samuel Heathcote, Merchanr. 
Gilbert Heathcote, M. D. 
Risbard Healy, L. L. D. of Wells, 
William Hempſon, Eſq; | 
Mr. Henly. 
*The Reverend Mr. Herbert, Rector of Mon- 


mouth, 


Mr. Roger Herbert. 


* Thomas Herne of London, Merchant. | 
* Frederick Herne, Eſq; WM 
Mr. Heyman, A. M. Fellow of Mertou-Coliedge,Oxon. 
Thomas Hiccock, Eſq; Maſter in Chancery. 
Charles Hicks, Elq; 
Mr. Francs Hildyard; Bookſeller in Jork. 
Mr. Hi, Prebendary of Rocheſter. 
Mr. William Hill of Twickenbam. 

Mr. William Hill, | 5 


John Hill of Thornton in Torkshire, Eſq; 
Mr. Nachaniel Hiller of L»don, Bockſeller. 
Mr. Fames Himan of Bewdin Staffordſbire, 
Mr. Robert Hind of London, Brewer. | 
Mr. Richard Hind of London, Brewer. 


John Hinley, Eſq; 


The Reverend Mr. Hobbes. 


John Hodg ſon of Leeds in Jortzshire, Merchant. 

Richard Hodg ſon of Myhitebaven, A. M. 

Nicholas Hooper, Serjeant at Law. 

Mr. John Holland of Portſmonth. 

Ambroſe Holbech, Efq; 

Mr. John Haldich, Fuller of Exon.” 

Mr. Milliam Holloway of London, Warchmaket-. 

Mr. Thomas Horne of London, Bookſeller. 

Mr. Horne, Fellow of Eton-Colledge. 

Francis Horne, Eſq; 46-47] 5 

Benjamin Howell, A. M. of Feſus-Colledge, Oxon. 

William Hughes, L. I.. D. Chancellour of Basb 
and Wells. | | : 


Mr. Adiel Humphrey of Lynton in Cambridge- 


ſhire. | 


Mr. Humphreys, Student in the Mathematicks. 


Robert Humphreys of the Iſle of Angleſey, Clerk. 
Mrs. r Bockſeller in Hats wy 

Mr. Johr Hunt, Bookſeller in Hereford. 

Mr. John Hurſt of Leeds in Yorkghire, 
Jonathan Hutchiſon, Eſq ' 

George Huxley, Eſq: 

Mr. Hybourn of Lyz. 

Mir. 7oſeph Hyde, 


88 r * 
— 
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| 


| The Reverend Mr. R Jenks: | 


_ | Mr. Feremy. 
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1 


MNiliam Jones, M. A. of Jeſus-Colledge, Oxon. 
Mr. Benjamin Jorden, Vicar of Pattingham, Staf. 


| * THE Right Honohrable the Marqueſs of Ken 


q 


| 


| Mr. James Knaptonof London, Bookſeller. 


þ 


| T H E Right Honourable the Earl of IF. 


| Captain Thomas Feffery, Merchant in Exom. 
Nicholas Jeffries of the Inner-Temple, Eſq; 


Dr. Samuel Fohmſon of Beverley in Yorkſhire] 
Mr. Henry Folmſon. 


Mr. Charles Foy, 
Mr. Iriſh, Fellow-Commoner of Triz:zz-Celleage, 


| George Kay of Denbeigh-Grange in Torkshire, Eſq; 
Mr. Robert Keck of Univerſity-Colledge, Oxon, 
| Mr. Edmund Keen. 


Robert King, Eſq; 
Mr. John Ning. 


Subſeribers N ames. 


I. 


Jeſu-Colledge Library, Oæxon. 

Sir Robert Fenlinſon, Bar. 
Sir Caue James. 
Thomas Fack ſon, Eſqʒ 
—_ Robert Fackton. ; 
Robert Jacl pn, Writing-maſter at Leeds ig Tork- 

ſhire, © | 
William Fames, Eſq; of New-Colledge, Oxon. 
Mr. Ibbut. 


Mr. Feffs, A. M. Fellow of M:rton-Colledge, Our, 
Mr. Tenzin, Surgeon. ; 


Charles Jennings, Eſq; 


Thomas Fervoiſe, Blg; © 
Mr. Immings of London, Diftiller. 


Mr. Nathaniel Fohnſon of London, Oylman. 
Mr. Michael Fobnſen of Litchfield, Bookſeller; 
Mr. Joh. N | 
The Reverend Mr. William 7ones. 

William Jones of Stowey in Staffordſhire, Eſq;) 
Benjamin Jones of the Inner-Temple, Gent. 
Mr. Zones of the Bank. 
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fordſbire. 


* Mr, Charles q of Londen, Merchant. 


„„ Mas 


Mr. William Iriſh, 


Sir Arthur Kay, Bar. Tor Ashire. 
Maurice Ray, Eſgg 


Mr. Keil of Chriſt's-Church-Colledge, Oxon. 
Mr. Jobn Ketley of Tryſul in Staffordſpire. 
Robert Key, Eſq; 5 . 
Charles Kidman, B. D. Fellow of Corpus-C hriſti- 
Colledge in Oxon. 
Dr. King of the Charterbouſe, London. 
Dr. King, Fellow of Merron-Colledge, Oxon. 


Henry King ſiey of Hitchin in Hertfordſpire, Eſq; 
Peter Kingſman of the Middle-Temple, Gent. 
Mr. Richard Kirby of Hull, Merchant. 
Captain John Rap. 5 
Mr. Robert Knaplock of Londen, Bookſeller. 


* Wiliam Knight of Semmerſes-houſe, Eſq; 
Fohn Knight of the M:ddle-Temple, Eſq; ; 
Mr. Knight, Gentleman-Commoner of Madbam- 
Coledge, Oven. 8 | 7abn 
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Jam Knight of Briſtol, Bookſeller. 
Mr. John Mil, Surgeon. 

Mr. James Knox. 7 

Mr. Henry Mex. 


L. 


1 H E Right Honourable the Earl of | Leice- 
ſter. 
The Right Reverend, Milliam Lord Biſhop of 
Lincoln. 
The Right Reverend, James late Lord Biſhop & 
Lincoln. 
The Honourable Colonel Laws. 
The Honourable Colonel Low. 
Sir Bartley Lucy, Bar. 
Dr. La Croze, Miniſter of Old-MWindſor. 
* Lane, Eſq; 
Thomas Lane, L. L. D. 
Mr. Lane of Hereford. | 


- 


H-nry Langford of Combatchfield i in the County of | 


Deven, Eſq; 
Mrs. Priſcilla Langſtes of PB. bitch. 
Jobn Laugbarne of Landawk, Eſq; 
Andrew Lavington of Exon, Merchant. 
7 Lawrence, Gem. 
r. Fobn Lawrence of London, Bookſeller. 
* ny Lawton, Fellow-Commoner of Lincoln-Col. 
ledge, Oxon. | 
The Reverend Mr. Leadbeatter. 
Mr. Edward Leal. 
Miliam Lewis Legrand, Eſq; 
The Reverend Mr. Lrhunz of Brentford in Mid- 
Ale. 
XMajor Leigh. 
Mr. Richard Leigh of Cock Green in Stafford. 
ire. 
Mr. Charles Leigh. 
Peter L: Neve , Efq; Norroy King at Arms? 
Dr. Henry De. 
Mr. Thomas Lewes of the Eeft-India-Houfe; Lon- 
don, 
Mr. Edward Lewes. 
Dr. L- wis. 
Mr. Abel Ligonier. 
Mr. Alexander Lindſay. - | 
Mr. Barnard Lintot of Landon, Bookſeller: 
Gilbert Leveſey of Lever pool, Merchant 
Madam Ann Lloyd, 


Pzer 405 Lid of Lanidan in the Iſle of allo 
E 


John Lind of London, Linnendraper. 
Mr. Daniel! Lock. 


George Lickart of Carnworth, Eſq; 


Mr. Benjamin Long, Vicar of Claveriug. 
Mr. Themas Lord. 


Mr. Caleb Loudbàm of Exon, Surgeon. 


Mr. William Lweday of Eve am in Woreeſter re, 
Bookſeller. 15 . fo 


Richard Lucas, D. D. Prebegdary of We 


ſter. 
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Mr. Chr lather Lancer 21 Surgeon. 


Mr. John Luffkin. 
N Lutterill, Eſq; 
S mon Lydiat, A. M. Maſter of the Free-School a at 


Fe ſted in Eſſeæ. 


Phi li p Lynch, Eſg; 


* Lyon of Windſor: 8 | f 


{ 


| 


ö 
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IR Humphrey M :ekworth of "Neath in the 
County of Glamorgan, Knight. 
Sir Willicm Maſfngbird, Bar. 
Sir Robert Maſham. Bar. 
Sir John Mere: of He Inner-Temple, Knight, 
Mr, John Mackenzie. 
Mr. John Maddocks, Maſter of the Free- School at 
Carmarthen. 
Mr. Joſeph Maidſtone. 
Mr. John Major. 
Mr. Daniel Man of the Exciſe-O Fee. 
John Manley, Eſq; 
Edward Mannyng of Keving-Town in Kent, Ef; 


Philip Mannyng of Dic ebeurggreen in Norfolk; 


ent. 
Edward Mapleſden of the Inner-Temple, Gent. 
Henry Markham of Horſeheath in the County of 
Cambridpe, Eſq; 

Mr. Francis Markham, Attorney in > Durbem. 

Mr. Faſhua Mareden of Pontefract in Yorkghire. 
Thomas Maſon, A. B- of Pembreke-bail, Cambridge. 
Mr. Thomas Maſon, Rector of Thorneon-in Vr 


ſhire. 


Edward Maſſey of Reſtern i in Cheſhire, Gent. 


Mr. Richard Maſter, Rector of Modford in Eſſeæ 
Mr. James Matthews, Phyſician in Berks. 


Arthur Mattocks of the City of Wells, Gent. 
Mr. John Maxwell. 


Mr. Thomas Maynard Attorney at Yarmouth. 
8 » Mayow, Vicar of Great-Kimble in 
uch. 

Mr. Richard Mayow, Chaplain of St. Thomai's 
Southwark. 

Mr. Edward Mayo of Truro in Cornwall, 

Mr. Matthew Mead. 

Mr. Fobn Meadows. 

Mr. Nathaniel Meazy of London, Apothecary: 

Mr. Humphrey 'Methuiſh. 

Mr. David Mercater. 

Mr. W.iliam Merchant. 

Mr. John Meredith, 


Mr. Chriſtopher Merret, Surveyor of the Port of 
Boſton; 


97 Robert Middleton, Rector of Cockfield in Su/- 


Captain John Miller: 
* * Miller of Sherborn in Derſerſhive, | Book- 
eller 

The Reverend Doctor Millington, Rector of en 
ſingten. 

Mr. Jobn Milner of Pontefract ĩ in Torksbire. 

Mr. Thomas Milner. 

Joßn Minſball of the Inner-Temple, Eſq; 

| Rechard Minſhal of the Temple, Eſq; 
Hiliam Molineaux of Dublin, Eiq 


| | Samuel M-lineaux of 2 Eſq; 


Charles Mimpeſon, Eſq; 
Thomas Moore of Chertſey in Surrey, Gent: 
Mr. Jobs Moore of Bridgewater. _ 


IMr. Themas Moore: | 
Dr. Moreton, Prebendary of Durham. 


Thomas M1 gan of Lincblu s- Inn, Gent. 


{Claudius Morris, MD. of the City of Wells; 


Mr. Stephen Morris. 
John Morris, A. M. Vicas of dunningbill, Berks: 


Mr. Morriſon; 1 
Mr. Henr 
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| Mr. Henry Mortelock of London, Bookſeller. 


Milter Moſely of Mie in Sraffordſhire, Eſq; 
Mr. William Moſs, Schoolmaſter at Leverpool. 
Mr. Francs Moult of London, Chy miſt. 


| Fames Mount ague, Eſq; 


Mr. Mountague of Trinity-Colledge. 

Mr. Samuel Mountford. 

Mr. Thomas Mountford, Attorney at Law in Sf 
ord. 

N. John Mowbray, Attorney at Law at Durham. 

Mr. William Mowbray, Attorney at Law. 

Mr. Randal! Myles in Cheſhire. 

Thomas Mulſo, Eſq; 

Mr. Nicholas „ Fuller at Exon. 

Charles Muſters, Eſq; 


N. 


8 IR Eraſmus Norwich of Brumpton in Northamp- 
tonſhire, Bar. 

* Colonel Nichoſſon, late Governour of Virginia. 

Sir Edward Nort hey, Knight. 

Sir George Newland, Knight. 

* Sir aue Newton, Knight. 

Mr. Thomas Naſh, Sub- dean of Sarum. 

Ns Fohn Naſh of Portſmouth. 
Mr. Naſh of Deptford, 

Mr. James Naſh. 

Joſeph Neal, Eſq; 

7k Neale, M. D. of Doncaſter i in ville 

Mr. John Neave. 

Mr. John Needham. 

Robert Nelſon, Eſq; 

Mr. Fobn Nevet of St. James's Bridgnorth in Shrop- 

ire. 

* Ne vill of Leedsi in Torksbire. 

Mr. Jonathan Newman. 

Mr. Foſpua Newton, Rector of Pickering i in Tork- 

ire. 

93 Nichols, Eſq; 

Mr. Nicholſon, Apothecary of London, 

Francis Nichoiſon, Eſq; 

Fames Nicholſon of the Inner-Temple, Eſq; 


Clemment Nicholſon of Whitehaven. 


Philip Nisbet, Merchant. 
Mr. Norborn, Feliow of New-Colledge, Oxan, 


| Mr. Fohn Norman, 


Mr. Johm Nott of Lapford in Devonſhire. 
Mr. John Nutt of London, Stationer. 


| O. 


H E Right Honourable the Barl of Orrery, 
The Honourable Sir Richard Onſlow, Var, 
3 of the Houſe of Commons. 
Adam Ottley, D. D. Arch-Deacon of Salop. 
Mr. William Ogbourn. 
Mrs. Og/tan, Bookſeller in Edenbourgh: 
Mr. William O er, 
William Oker of the Middle-Temple, Gent. 
Mr. Ohe, Senior, Rector of Direton in Buchs. 
Mr. Ohe, Junior, Rector of He 2. 
Mr. Oſgood, Bookſeller in Phmout 
Captain Oſt of Sandringham-ball in Norfolk, 
Mr. Alexander Ouchterlony, Merchant. 


John Pack of London, Gear. 


— 


Mr. Arthur Palmer. 


Simon Peacock of Burnhall near Durham. 


Mr. Penton of New. Colledge, A. M. 


Mr. Edward Periam. 


| Silveſter Petty. 


| Conſtantine Phipps of the Temple, Ef; 


| Mr. John Piggott of St. Giles in the Fields. 
Alexander Pitfield, Eſq; 


| Dr. Plumtree, one of the Commiſſioners of rhe 


* David Polhill, Efq; 
1 Mr. Milliam * Rector of Wheatly in Net 


| 


, * 
P. 


T H E Lord Biſhop of Peterborough. 

The Right bs: Fohn-Lord Poulet of 
Hinton St. 12 Somerſetſhire. 

Sir John Packington of Ne 1 in the Courty of 
Worceſter, Bar. | 

Sir Thomas Parkins, Bar. 

Sir Thomas Palmer. 

Sir Thomas Parker. 

Sir Charles Pye, Bar. 

Mr. Fuſtice Powis. 
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Francis Page of the Inner-Temple, Eſq; 

Dr. Thomas Pagett. 

John Palmer of Lincoln s-Inn, Eſq; 

Mr. Thomas Palmer of Ming ham in Kent. 
Mr. Edmund Palmer, Bockſeller in Stamford. 
Mr. Samuel Palmer, Surgeon. 


Thomas Parker, Eſq; 
Mr. Jonathan Parker, 
Mr. Richard Parker of London, Bookſeller. 
Mr. William Pate. | 
Mr. Robert Paul. 
John Payne of the Inner-Temple, Bia; 
2 n Payne, Gent. 
Mr. John Payne. 


Mr. Pead, Rector of St. James Clarkenwe ll. 
Thomas Peck of the Middle- Temple, Eſq; 
Captain Pellet. 

Mr. Pemberton, 

Mr. Thomas Pen, 


Mr. John Perch of Orpington. 


Mr. Edward Periam, Attorney at Law. 

Mr. Edward Perrey of Woolverhampton. 

Peter Pett, of Weſtminſter, Eſq; | 
Clement Petty, Eſq; ; 
John Petty of Cheiefield. 


1 
3 


Mr. Potter, 
Mr. Ambroſe Povey. | 
Mr. John Philips of Portſmouth, 


Mr. Edmund Pickerin of London, Painter. 


Humphrey Pitt, M. D. and Fellow of 2 
Colledge, Oxon. 


Mr. William Plaſtoe. 


William Plaxton of the Temple, Gent: 
John Plumtree, Eſq; 


Sick and Wounded. | 
Mr. Fohn Pool! of Portſmouth, 


tinghamſhire, 
Charles Poultney of the Inner-Temple, Eſq; 
* Fohn Powle of Lincoins-Inn, Eſq: : 
Mr. Daniel Powle of Gravel-Lane, — ——— 


Edward 


* 


Mr. Thomas Prince. 
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Edward Powell & Pool 3 in the County of Sa- 


Mr. *. gs Power 8 8 Merchant. 

Dr. Prat, Dean of Rocheſter. 

Jobn Price, D. D. of Ye ſthury i in the County of 
Salop. 3 

Mr. gabe Nes of Holbourn, 


Clas: painter. 
Mr. Thomas Prince of Lauton, 


camlridgeſbi, re. 


John Pritchard of Hockleton in Shropſhire. . | 
Fobn Proby of the Middle-Temple, Eſq; 
Henry Proctor, Eſq; of Windſor. 

Thomas Pudſey of Seiſdon in S ard. 
Mr. Norris Panſlow, 

Mr. Thomas Pyle. 

Mr. John Pym, Merchant i in Exon. . 


* 
MX, William Quarles, Regan of Moncks Ri i 
borough, Bucks. | 


Mr. Quaſh. 
George Queen of Yorkshire, Eſq; 
Mr. Samuel Quick of London. 


T H E Right leach the Earl Rivers. 
The Honourable Colonel Rzvers. 
Sir Fohn Read of Madham- Colledge, Oxon, Bar. | 
Sir William Robinſon, Knight. | 


Mr. Thomas Hollier Ridout of N GED A 
Ir. Samuel Robe 


Mr. Rudge, 


Mr. Edward Rudd of Tranicy-Colledge, cambridge. 
Richard Rains, L. L. D. 
Mr. Rain ford of Bury. 

Mr. John Randall of Bury. 


Mr. Philip Ringfield of Shrewsbury, 


erts-of London. 
Mr. Samuel Roberts, . 
Dr. Tancred Robinſon, 


Mr. Brian Robinſon. | 5 | 
Mr. Jonathan Robinſon of London, Bookſeller. | 


Thomas Robinſon of Pickering in Torkobire, Eſqg 


Mr. Thomas Robinſon, Merchant in Liverpool. 
Mr. Ralph . 5 8 


Timothy Rogers, A. M 

Mr. John Rogers, Bookſeller in Shrewchary: 
Mr. William Rogers, Bookſeller in London. 
Mr. John Rogers of Hull. 


_ | Mr. Abel! Ke of London, Bookſeller. 


Mr. Fames Round of London, Bookſeller. 
Mr, Geor OR Row; 
Mr. Fon Rowell, Regiſter of Durham. 


Henry Rowlands of the Iſle of Angleſey, Clark. 


Mr. John Rowley. 
Mr. Matthew Roycroft. 
Mr. Abraham Royle. 


Edward Rudd, A. M. Fellow of Trinity-Colledge; 


Cambridge. 


Gentleman-Commoner of N ew-Col- 


ledge, rogy 


John Rugby, E 
Mtr. Ryler, Bog delle in al. 
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1* The Right. Honourable the Earl of Stamford; 
[The Right Honourable che Earl of | Suther« 


land. 


| The Right Reverend the Lord Biſhop of Sarums 
\'The Right Honourable, Fobn Lord Sommers; 


The Right Reverend the Lord Biſhop of ore 
and Man. 


The ane Sir Phil p Halen hum, Bar. 


Mr. Richard Randall of Newcaſtle upon Tyne, Book-) Sir Thomas Sebright of Feſus:Colledge in Oxon, Bar. 


ſeller, 
Mr. Ratcliff, Gencleman-Commoner of New-Col- 


ledge, Oxon. 
Chriſtopher Rawlinſon of cid in Er here 
Eſq; 


Riberk Raymond, Eſq; 

Mr. Redding, Miniſter of RY Wars 7 

Fon Reddington, Fellow-Commoner of Triniy- 

Colledge, Cambridge. 8 

Mr John Reeve. 

Mr. Reeves of Windſor. 

Samuel Reynolds, Eſg; 

John Reſcow of Liverpool, Mathematical are 
ment- ET... 

Stephen Revel of Ermingeon in Devmſtire Eſq; 

Mr. Rayner. 

Mr. Reynolds in Soul hampton-ſtrect.." K 

Doctor Rboderick, 15 of aa cu, 


don. 
Mr. John Richards. —— 
- Serjeant Richardſon. 
Mr. Fonat han Ricbaraſan 
Richard Richardſon. Eſq; 
Mr. John Richardſon, Bookſeller in Lands. 
Mr, . of New. Colledge, Oxon. 


Lon- 


K 


4 


| © | Mr. George Sandford of Cotton, Cheſpire. 


Sir John Spencer of Offiey-place, Bar. 
Sir John Shadwell. 

The Honourable Collonel Stanley 
The Honourable Collonel Soames. * 


The Reverend Dr. Stanhope, Dean of Canterbury} 
Major Soul, 


© | Mr. Thomas Sanderſon, Sradent of Par, 


Cambridge. 
Humphrey Sandford, Eſq; 


Dr. Sankey, Rector of Woitchurch, 
Mr. Feremy Sambrooke. 


Mr. Richard Sare, Bookſeller i in London: | 
Mr. George Sarocold, © 


ohn Savage of the Midale-Temple, Gent. 
Mr. Thomas Savery. 
Mr. Henry Saunders. 


Mr. Edward Score, Bookſeller in Exon] 

Mr. Richard Score of Exon. 

Mr. Fohn Seawell, Regiſter of the Colledge of 
' Pindſor © 8 

Mr. John Senex, 


| James Selby, Eſq; Serjeant 1 Li 
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Mr. Hen 4 
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tr Henry Sell of D Carpenter. 

Mr. Sewel of Whitehaven. 

Dr. John Shadwell. © 

Lancelot Shadwell of Beaunnſe-bal in n Shropſvire, 


qz 
Mr. Shalter, M. A. Prebendary of Wells. 
Ne Cuthbert Sharp of Liverpool, Merchant · 
Mr. John Shaw. 
Richard Sheldon of Alington in Kent. 
7. heophilus Sheldon of Heath near Wakefieldin York- 
Ire, | 
lia Sherlock, D. D. late Dean of St. Pauli. 
Milliam Shiers of Lincoln Inn, Gent. | 
Mr. William Shiers. 


Captain John Shi pton. : 
Mr. william Shorgrave, Rector of Halſen in 
Northamptonſhire. 


_ Mr. John Showers, 

Mr. Henry Sou. 

The Reverend Mr. Shute; 

- Fohn Jeffery Skear. M. D. 

Dr. Fredrick Slare, 

Mr. John Slatter of Eton, Bookſeller: 

Mr. Thomas Slatter. 

Dr. Sloane 

Mr. John Sly. 

Mr. Joſhua Smith. 

Dr. Smith, Prebendary of Dur bam. 

* Anthony Smith of Gainsborough in Lincoln- 

fre. 

Mr, Nicholas Smith of London, Diſtiller. 

Mr. Samnel Smith of London, Bookſeller. 

Mr. Smith, Rector of Buſhey i in Hertfordſhire, 

Mr. Fohn Smith. 

Mr. John Smith, Rector of Lee in ee 

Mr. Mark Smith of London. 

Mr. Ralph Smith of London, Bookſeller. 

Mr. John Smith of Left-edge in Kens. 

The Reverend Mr. Eliſha Smith. 

John Smith of Fulham, Gent. 

Mr. "William Smith, Profeſſor of Philoſophy in the 
Univerſity of Aberdeen. 

Mr. Benjamin Smithurſt, Bookſeller in Ph mouth. 

Mr. Benjamin Smithurſt, Bookſeller in Lanceſton. 

Thomas Southerne, Eſq; | | 

Thomas Senrbouſe, Eſq; 

John Spearman of Hetton near 888 Eſq; 

Mr. Thomas Speed of London, Bookſeller, 

| Lawrence Spencer, Gent. Clerk of the Works of 
St. Paul's, London, 

Mr. William Spicer, _ 

Mr. Nathaniel Spinckes, 

Mr. Jou Sprint of Briſtol. 

Mr. Fohn Sprint of London, Bookleller:- 

William Squire, Merchant in Liverpool. 

Mr. Stansfield. 

Mr. Miles Stanton of Eton. 

Henry Stamford of Portſmouth, Gone: 

Mr. Thomas Staples. 

Mr. John Star, Merchant in Exon. 

Humfhrey Scear of Lyon = Iun, Gent. 

Zachary Stephens of London, Gent. 

Mr. Stephens, A.M. Fellow of MertesColedge, 
Ox. 


Henry Stephens of Cullbam-Court in Wargrave, Berk: 
ſhare, Gent. 


Mr. Francis Stephens, Rector of WWellborn i in Lin- 


colnſhi re, 
Mr. Samuel Stodden of Sidbury in Devonſhire; 
Mr. i/aac Stokes in Seifordin Staffordſbire. 
Mr. TA * of Londa, Bookſeller. 


> 
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__ 


} Richard Stone of Lyon - Inn, Gent. 

Richard Stonebewer of Durham, Gent. 5 

Mr. William Stoneſtreet, Rector of IVallbreok, Lon= 
don, 

Mr. Stoneſtreet. 


| Mr. Thomas Stoneſtreet Surgeon at blow Suſſex. 


Mr. George Strahan of London, Bookſeller. 
Mr. Strode of Lincoln's-Inn. 

* Mr. Edward Strong of A, 

Mr. Strong. x 


| Mr. Edward Strong. 


Edward Stroud of Lincoln Inn, Gent. 

Robert Strut, Vicar of Yardley. 

Mr. Stuart, Rector of Peterſham in Northampton- 
ire. | 

Ralph Stubbs, M. D. 5 

Mr. Philip Stubbs, Rector of St. Alphage,. London. 

* Thomas Stukes, Fellow of Peter-houſe, Cam- 
ridge. 

Mr. John Sturt of London, Engraver. | 

Mr. Gervas Sulley, Bookſeller in Nottingham, 

Mr. Owen Sutherland, Purveyor of Portſmouth: 


| Mr. Thomas Swinnerton of Drayton, Shropſhire. 


AY Senbam of Dulverton in Somerſetſhire, 
J5 


Mr. H born of Lynn, 
| Dr. Thomas Sykes Margaret, Profeſſor of Divinity 


in Oxon, 
Mr. Humphrey Hle. 
Mr. Henry Symonds of London, Linnendraper, 
Mr. William Symonds. 
Mr. John Symonds of Nantwich in Cheſhire: | 
Mr. William Symonds, Dean of Battle. 


Mr. Nevil Symonds, Bobkſeller in Sheffield, 
Mr. John Symonds. 


T. 


T.. Right Honourable, Charles Lord Viſcolne 


Townſhend. 


| The he Honourable the Lord G Juſtice 


Trevor. 
Major General Tralawney. 
Sir Thomas Travel, Bar. 
Sir Thomas Trollop of Caſwick in Laila, Bar 


Sir Charles Turner, Bar. 


Mr. Juſtice Tracey. 


Dr. Taber, Phyſician of Lewes in Aer 
Mr, Fobn Tailer. 


I John Talbot, D. D. of Kelvedon i in Eſſex: 


Mr. Francis "Talbot. 


I Mr. Talbot of Palsfield-Court. near Canterbury. 
Ir. Jonathan Taylor, Bookſeller in Whitchurch, 


Shrop 


ſpire. 


5) | Mr. James Taylor, Bookſeller in Chatham. 
| Mr. Jeremy Taylor, Bookſeller at Stourbridge, 


Feſeph Taylor of the Inner-Temple, Eſq; 

Mr. William Taylor of London, Bockſeller. 
Mr. Robert Taylor. | | 
Mr. Fohn Taylor of Wells, Surgeon. 

Mr. Edward Terrey of London. 

Mr. Thackarah. 

Mr. William Thomas, Vicar of Offley- 

Mr. John Thomas. 


Kobert Thornhil, Junior, of the Mi ddle-Temple, Eſq; 
R chard 
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* T HE Right Honourable, James, Lord Walde- 


Collonel Henry Worſley. 


The Dean and Chapter of Worceſter. 


Mr. Benjamin Walford of London, Bookſeller: 


ti. _ 


— 


Captain Edward Thornicrofts , _ 

Mr. Edmund Thorpe, Junior, Phyſician. _ 

Mr. George Tilden, Attorney in Fleetſtrett- 

Mr. George Tilden. | 3 
Mr. Ton Todd, A.M, Lecturer of St. Auſtin's 


London. : ; 
Mr. Samuel Todd of Wolverhampton. _ 
Mr. John Todſol of St. Mary Crayin Kent. 
Mr. Benjamin Toller, Attorney at Hertford, 
Mr. Thomas Tompion, Warchmaker. .- - : 


Mx. Jacob Tonſon, Junior of London, Bookſeller. 


Mr. Andrew Tooke. 1 

Mr. John Tooker, Gent. at Abbington, 

Mr. Eben Tracey, Bookſeller in London. e 

Mr. John Tregenna, Rector of St. Mather, Corn- 
wall. 1 2 5 

Mr. Trigg, A. M. Fellow of Jeſus-Colledge, Cam- 
bridge. | bs 8 

Mr. George Troſs of Exim. = 

Rodden Trow, Gent. at Oxford. 

Forteſcue Turbeville of the Inner- Temple, Eſq; 

Mr. John Turner, Merchant at Lynn. | 

Mr. Thomas Turner, Junior, Merchant in Exon, 

Mr. John Turner, Merchant in Liverpool. | 


Cholmundley Turner, Eſq; of Kirkietham, Yorkshire. 


Mr. Randolph Tutte. - 


Titus Tweady, A. B. of Pembrooke-hal,Cambr idge; | 


Mr. Anthony Twyman, SEP | 
Theopdilus Tyrril of Bernard't-Inn, Gent. ; | 
Mr. Timothy Tyrriil, Gent. 


V. 
Tanne, Valentine of Epſome, N. A: 

1 Thomas Vaughan of the Inner-Temple, Gent. 
Mr. John Vallange, Bookſeller in Edenborough. 
Dr. Ellis Veryard, Phyſician in Collumpton, Devon- 

ſhire. | | 
Mr. Robert Vynes of Aſtely in Worceſterſhire, 
Dr. Henry Ullock, late Dean of Rocheſter. . 
Mr. George Unit, Bookſeller in Moolverbampton. | 


WE 


W. 


grave, Baron of Chewton. 
Sir John Wentworth, Bar, 


"Gd eb, 


mouth. 


Dr. Thomas Walker, _ d —— 


Captain Havendon Walker, Superintendent of | Ph- 
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Dr. Samuel Wall, Phyſician. | 

CIRC E-.-e: 

Mr. Waller Gent. Commoner of New-Colledge, 
Oxon, e POTN i 

* Samuel Walters of the Eaſt- India-Houſe, Gent. 

Thomas Ward, Rector of Millian. 

Mr. Varig, Rector of 4 47 in Eſſex. 

Mr. Reger Warn, Bookſeller in Chippenham, 
Wilts. | | | EY 

Mr. William Warner. | Kg 

va Fohn ee e, Hoare 585 4 | 
r. Miliam Waſhbourn of the Queen's C Happel. 

Mr. Waſhburn, 0 A * 8 

Thomas Waterhouſe of Exon, M. D. 


Mr. Watkinſon in the Strand. 
Mr. Samuel Watkins of London. | 
Mr. Ralph Wattſon, Bookſeller in Bury. 


Mr. Robert Wattſon, Gent. of Wakefield in Yorks 
ſhire. _. Es | 

Richard Hates, BME 5 

Mr. Thomas Watts, Vicar of Orpington. 

Dr. Waugh, Rector of St. Perer's-Cornhil. 


Sir Paul Whichcoet, Bar. 


Sir. Thomas Webſter of Copthall in the County of 
Eſſex, Bar. | 


Collonel Horatio Walpole, 


The Honourable Mr. Watſon of  Merton-Colledge, 
Oxon. | 


Wadham-Colledge Library. 

Nathaniel Wade, Eſq; . 
Mr. Thomas U. agſtaff, Rector of Cublington? 
Mr. Benjamin Maid of Hul. 88 
Henry Waldron, Eſq; 


Mr, William talker of Doncaſter in Yorkshire. 


Mr. Samuel NMheatly of Lewes, Suſſex. 


Mr. Welburn, Bookſeller in Terk. 
William Weld, Eſq; 


* Humphrey Weld, Eſq; 


Joſeph Weld, Eſq; | | | 
Captain George Weller of Tunbridge, 


Dr. Wellwood. 


Mr. Henry Welſtead. ; 


Anthony Weltden, Eſq; 


Mr. Samuel Went. | 


Thomas Wentworth, A.M. of St. Fobn's-Colledge; 
Cambridge. | 

Mr. George Weſt, Bookſeller in Oxon: 

Richard Weſt, Eſq; at Underbank, Yorksbire. 

Nicholas V:ſtcomb of the Inner-Temple, Eſq; 

Mr. William Weſtern, 

Mr. Matthew W:ſtly of London, Apothecary- 

Mr. Stephen W:fton, Fellow of Etox-Colledge; 


| Henry Myichcot, Eſq; 


Dr. Nyincupp. 1 | | | 
William Muiſton, A. M. Mathematical Profeſſor 
at Cambridge. e 


Dr. Mite. 


Mr. Thomas Woite of Gnild-Hall, London, 
Mr. George Myite. 
Mr. John White, Rector of Dean, Hampſſ ire. 
Mr. Lancelot Whitehall of Suſſex 

Mr. John Wwitehand of Wells. 
Mr. Thomas Myite horn. | 
Mr. John Wyitlaw. | 

Mr. William Wckens, Rector of Eaſtling in Kent. 
Mr. John Wicker. | 
Mr. William Wilkins. | , 

Mr. Richard Hfilkin of London, Bookſeller, 

Mr. Stephen Wilkin. | | 

Mr. Milkins. _ | 
Mr. Thomas Wilkins of Lemmington in Flintſhire; 


Mr. Richard Wilkerſon. 
Francis W/lkinſon of Lincoln Inn, Eſq; 


Mr. William Wilſon: 


Mr. Thomas Millart. 


Mr. James Mallet, Junior in the Strand. 

James Willet of Rickmanſworth, Eſq; 

* Milliams of Rydewin, Carmarthenſhire; 
15 


Mr. William 


LH 


— 
——ä—äö—ä— 2 x ̃ 2 — ht ꝗàüA4 1 
— — N 
> 


— — —ůů— 
— 2 — 2 


un A an 6 
e —————— 
—y— — —— eng 
——̃— —— 

_ 2 — —— 


— 
— 4 


aun. 
—— 


—— 


Mr. Samuel Wood of Tiverton; Devonſhire; 
Robert Word, M. A. of Leming i in Rent. His 8 8 Joby Lord Archbiſhop 0 of Yorks | 
Mr. Jordan Wood. 


: A C atalogue f the Scherer, Names, 
Ni William 222 | — [Richard Wyn Wynne, Eſq; 88 ; : 
Mr. Cartwright Wilmer, Rector of Eledorongh in John Wynne, D. D. Fellow of Feſu »-Colledge, O — 
Bucks. 
Thomas Wingfield Eſq; of Preſton-Brockhurſt, Sallop, | 2 
William MWinporth, Eſq; at Woolick, Vorkohire. | . 
Mr. John Wirber of 2 ch in Rent. 1 1 * 
Mr. Witton of Gray Inn. 3 | nh ihe 
Mr. William Wogan. | 


Elihu Tale, Eſq; 


Mr. Thomas Woodford. ; | Mr. Fobn 7, arwell 'of London. 

Samuel Woodgate, M. D. | Dr. Yardley. 4 

Mr. Woodinton. | Mr. John Tate, Rector of oe lud in Bueks: 
Mr. Woodroof of Bury. | Mr. Yates of Morlborough. 

Mr. ohn Woodward. | Mr. Philip Teo of Exon, Bookſeller. | 

Dr. Woodward. | Thomas York, Eſq = 

Mr. George Woodward, Phyfician at Inde William Young, Eſq: of Wrenham, Cheſhire. | 

Dr. John Woodward, Phyſician: , Mr. Henry Young, Gent. 


Mr. Thomas Woolaſton of Seiford in Staffordſhire, 
Mr. Woolafton. 


Mr. John Wooley of Penkridgein Staffordſhire, EM 
Mr. Edward Wooton of Croſcomb in Somerſetſhire, OO RN 2 
Mr. Joſiab Wordſworth, Merchant. | | 2. 
Mr. John Worſter, Merchant. 5 | . 5 
Mr. Wr zght - 2 : R. G ; 
Mr. John Wyat of London, Bookſeller. ' M Mir = Jr ary. 
John Hynn of Wainwenn in the Iſle of Angleſey, Eſq; 
Thomas Wynn of Dyffrin- Aled in Denbeigh, Eſq; |! 
; Bl 
Lexicon 
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\ - BACUS: Beſides the former Account 
of the Abacus, I find that Mauclerc, in 
the Ionick Order, . deſigns what the 
Work men call an O. G, with a Filler 
A. > gyer it for the Abacus: Which Filler is 
half the breadth of the O. G, and he calls it the 
Fillet of the Abacus. In the Corinthian Order, he 
Delcribes the Abacus us a ſeventh part of the whole 
Capital. Palladio calls the Plinth about the Boul- 
tin (or Eckinw) the Abacus: Which from its Form, 
faith he, is commonly called Dado or the Dye; and 
this is 3 of the whole heighth of the Capital. 
Scamozzi calls a certain Hollow or Caſement, 
which is rhe Capital of the Pedeſtal of rhe Tuſcan 
ane wu 4 
| ABASE, . in the Sea Language, is to Lower or 
Take in. To Abaſe the Flag, is to Take in the Flag. 
ABBA CY, is the Government of:a Religious 
Houſe, with the Revenues and Perſons Subject to 
an Abbat. 1 I * 4 : DER MILO © we | 
 ABBAT, is a Spiritual Lord, having the Rule 
of Religious Houſes according to our CommonLaw: 
Some Abbats in England were called Mitred Ab- 
bats ; and ſuch were exempted from the Juriſdi- 
ction of the Dioceſan, having Epiſcopal Authority 
themſelves within their Limits, and were alſo Lords 
of Parliament. Theſe were ſometimes call'd Ab- 
bats Sovereign and Abbats General, The. other 
Abbats were Subject to the Dioceſan in all Spiri - 
tual Government. There were alſo Lords Priors, 
which had exempt Juriſdiction, and were Lords 
of Parliament, Of theſe Lord Abbats and Priory, 


Sir 3 1 1 ſaith there were 29 that Sat in Par- 
, Ol, II. | | | 8 
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their Number was varied, there being but 25 
Abbats and 2 Priors in a Parliament held in the 
On OC OE op ERS TONE 
. ABREUVOIRS, are the Interval or Spaces 
between the Stones, or the Joints where the Mor- 
rar lies in any Pillar, Wall, or Building. 
. ACCORD, according to the Modern (French) 
Account of Mufick, is the Production, Mixture 
and Relation of two Sounds; of which the one is 
Grave and the other Accute. They make rwo ' 
Kinds of Accord; thoſe which are pleaſant and 
agreeable, and which they call Conſonances ; and 
ſuch as are harſh and unpleaſant, which are call'd 
Diſſonances. . Which ſee in Vol. I. 1 
ACERIDES, is a Plaiſter made without Wax, 
ſuch as that call d Emplaſtram Norimbergenſe. 
ACIION Civil, is that which tends only to the 
Recovery of what is due to any one by Contract, 
Sc. as if a Man ſeek by Action to Recover a Sum 
of Money formerly lennn. 
ACTION Penal, is that which aims at ſome 
Penalty or Puniſnment in the Party Sued, whether 


Corporal or Pecuniary; as in the Adi Legs Ac- 


quiliæ in the Civil Law, and in the Common Law 
in Caſe of Appeals for Murder. 
ACTION Prejudicial or Preparatory, is that 
21 roms wo ſome doubt in the Principal; 
as ſuppoſe a Man Sue a younger Brother for Land 
deſcended from his F 3 tis objected that 
he is a Baſtard : The Baſtard muſt be firſt Tried; 


that is call d Agio Prejudicaly, becauſe ir muſt be 


firſt Judg d or Derermin'd, JG 
R ACTION 
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CTION Aunceſtrel, is in oppoſition to Perſo- 
nal, being that which a Man hath by ſome Right 
deſcending from his Anceſtors : This is either Droi- | 

turel or Poſſeſſory.: See Co. 2 Inſtit. f. 291. 
MOR, is ſometimes uſed for a Proctor or 
Advocate in Civil Courts or Cauſes. Actor domi- 
nicw was alſo the Term formerly for the Lord's 
Bailey or Attorney. ARor Ecclefie was ſometimes 
the Foreign Term for the Advocate or Pleading 
Patron of a Church. Actor Ville was the Stew- 

ard or Head Bailey of a Town or Village, 

ADDICTIO is Diem, in the Civil Law, is an 
Agreement between Buyer and Seller, that the 
Seller may Contract with any other Perſon who 

Will offer a bettet Price, before a certain Day. 
ADDITION,” is the Term in our Common 


Law for the Title which is given to any Perſon ſuſtinere: But t 


beſides his Chriſtian and Sir Name, in order to 
diſtinguiſh him by his Degree, Eſtate, Myſtery, | 
Trade, Place of Abode, Sc. 2 


And tis particularly prov'd by the Stat. 1 H. 5. 


„„ m az 5c 


3— 


before he could not do for want of Age: Thus at 
14 Years a Man is ſaid to be at the Age of Diſcre- 
tion ; and at 21, at full Age. At 12 Years of Age 
a Man may take the Oath of Allegiance at a Leer ; | 
ar14 he may conſent 10 Marry, and in Soccape 
chuſe his Guardian; ar 15 heis of Age for the Lord 
to have Aid pur fuir fitx Chivalier, and may be 
{worn to keep the Queens Peace; ar 12 he is 
bound ro Appearance before the Sheriffs and Co- 
roner for enquiry after Robberies. 

: omar might heretofore at 7 Years of Ape, 
her Father ng the Lord, Deſtrain his Tenants for 
Aid pur fill marier and at thoſe Vears conſent to 
Marry ſaith Bracton. At 9 Years ſhe is dowable; for 


then, or within Half a Vear afray, (Flera. lin. 3. c. 12. 


Lit. Lib. I. c. 5.) Me is able promgreri dotem & virum 
tie Bracton limits to 2 Years. At 12 
ſhe is able to ratify and confirm a former Conſent gi- 
ven to Macrimony ; at 14 ſhe is able to receive her 
Lands into her own Hands, and ſhall be our of Ward, 
if fhe be at that Age at her Anceſtors Death; at 16 
ſhe ſhall be out of Ward, tho ſhe was under 14 at 


the Death of her Anceſtor; at 21 ſhe is able to A- 


lienate her Lands and Tegements. 


_ + AGOGICE, is the Arr of making Images or Fi- 
gures in Metals, when Wax is us d to effect or fur. 

ther tbe Deſign. = 
AlDE, in the Law, hath ſeveral Significations; 
ſometimes tis the ſame with Subſidy ; ſometimes a 
Proteſtation due from Tenants to their Lords. 
This Word is alſo us d in matter of Pleading for 
a Petition made in Court, for the calling in of 
the help from another that hath an Intereſt in the 
Cauſe in Queſtion. Thus a Tenant for Term of 
Life, by Curteſy, Tenant in Tail after poſſibility 


ADVOWEE or AVOWEE, in Latin Advocatis, | of Iſſue extinct, for Term of Years, ar Will, by 


was the higheſt Patron or the 
tare of Proviſors. 25. B. 3. Se. f 
. -ADVOWSON of a Religious Houſe; as the 
Builders and Endowers of a Church were the Pa- 
trons of it, ſo thoſe that Founded any Religious 
Houſe, had the Advomſon or Patronage of it. Some- 
times the Patron had the ſole Nomination of the 
Prelate, Abbot or Prior, either by Inveffiture (or 
delivery of a Paſtoral Staff) or by direct Preſen- 
tation to the Dioceſan. And if a free Election 
was left to the Religious, yet a Conge d' eſtzre, or 
Licence of Election, was firſt to be obtain d of the 
Patron; and the Perſon Elected was Confirm d by 
him. If the Founder's Family was Extinct, the 
Patronage of the Convent went to the Lord of the 
e, 6 355 
AD, is an Inſtrument whoſe Blade is made 
thin and ſomething. bending, and hath not its Edge 
Parallel to its Handle, as the Ax and Hatchet hath, 
but placed athwart ro it. It is Ground to a Baſil 
on the inſide to its outer Edge. Its general Uſe 
is to take off thin Chips of Timber or Boards, and 
ſuch Irregularlities as the Ax can't come at, and where 
a Plane, tho rank Sett, will not make riddance e- 


King. By the Sta- 


nough, ITis much us d in taking off the Irregu- 


larities of Floors when they are pinned and framed 
together; and ſometimes on Poſts framed upright, 


Elegir or by Statute Merchant, being impleaded 
touching her Eſtate, may pray in Aid of him in the 
Reverſion; that is, deſire the Court that he may be 
called in by Writ, to alledge what he thinks good 
for the Maintenance both of her Right and his 
Own ; but this Courſe hath been diſus d. -If a 
Kings Tenant holding in Chief be demanded a 
| Rent of a common Perſon, he may pray in Aid of 
the King ; and ſo may a City or Burgh, having a 
Fee-Farm of the Crown, when any thing is de- 
manded againſt them belonging thereuno. 
AIR, The admirable Sir I/aac Newton, in the Ob- 
ſer vations mention d in the 2d Book of his Opricks, 
by conſidering the Colour'd Rings made by Com- 
preſſing two Priſms, or two Object Glaſſes of large 
eleſcopes together, comes to a Calcnlation of rhe 
thickneſs of the Air contain d between the Priſms 
and Object Glaſſes in ſuch a State of Compreſſion; 
and at laſt he ſeems the ſaith) to gather this Rule, 
That the rhickneſs of the Air is proportionable to 
the Secant of an Angle, whoſe Sine is a certain 
mean Proportional between the Sines of Incidence 
and Refraction. And that mean Proportional, ſo 
far as by the Meaſure he took could be determin d, 
he found was the firſt of 106 Arithmetical Mean 
Proportionals between thoſe Sines accounted from 
the greater of the Sines (i. e.) from the Sine of Re- 
fraction, when the Refraction is made out of the 
Glaſs into the Plate of Air; or from the Sine of 


and ranged in with other Work framed to them, | Incidence, when the Refraction is made out of the 


where the Edge of the Ax can't come. 


Plate of Air into Glaſs. And in Obſervation 14. 


STU AR, is an Arm of the Sea running up | Page 18. He faith that the Thickneſs of the Air be- 
a good way into the Land, like the Briſtow | rween the Glaſſes there, where the Rings are ſuc- 


| Channel, &c, 


cefſively made by the Limits of the 7 Colours, Red, 


AGE, in the Common Law, is that particular | Orange, Yellow, Green, Blue, Indico and Violet, 


Time which enables a Perſon to do that, which [in order; are to one another as rhe Cube Roors of 
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the Squares of the eight Lengths of a Muſical 
Chord which Sound the Notes in an Eighth, Sol, 
la, fa, Sol, la, mi, fa, Sol: That is as the Cube 
Roots of the Squares of the Numbers 1, +, 3, 2, 
. „ 
And according to his moſt accurate Obſervati- 
ons the Thickneſs of the Thinned Air, which be- 
rween two Glaſſes exhibired the moſt Luminous 
Parts of the firſt fix Rings of Colours, were A= 
17 115 17 1755. e ge II parts of an 
Inch. „ 85 
Tis highly probable that True and Permanent 


Air is made by Fermentation, (ſaith the ſame Au- 


thor) and Rarefraction of Bodies that are of a ve- 
ry fiæt Nature: Thoſe Particles flying and avoid- 
ing one another with the greateſt Force at a di 
ſtance, which when very near, attract and adhere to 
one another with the greateſt Violence. . 

The Particles therefore of True and Perma- 
nent Air, being Extracted from the Denſeſt and 
moſt fixt Bodies will be Denſer and Craſſer than 
thoſe of Vapour; and from hence, its likely, may 
be Heavier alſo than thoſe, and that the Parts of a 
Humid Armoſphere may be Lighter than thole of 
a dry one, as in Fact it appears to be; by the ri- 
ſing of the Mercury in dry Weather, and by Clouds 


and Vapours riſing into and floating in our Atmo- 


ſpherical Air. And he very juſtly thinks chat the 
Rarefraction and Condenſation of the Air cannot 
be accounted far from the Spring or Elaſtick Forms 
of the Particles, without a Suppoſition that they 
are endued with ſome Centrifugal Force of Power, 
by which they Fly and avoid one another, and the 
Denſe Bodies from whence they are Extracted. 
See Attraction. | | 

And that this Repelling Force, which is the Cauſe 
of Filtration and of the Aſcent of Water in ſmall 
Capillary Tubes ro much grearer Heights than rhe 
Surface of the Water in the open Veſſel, in which 
they are placed. The Air within the Tubes being 
much rarer than in more open Spaces, and by that 
means not preſſing ſo much on the Surface of the 
Water within the Tubes as without. And this 
Account Dr. Hook had hinted at long ago. Sir I/. 
did his admirable Prin. Philo. Mathemat. Prop. 23. 
P. 301. long ago Demonſtrate, That Particles en- 
deavouring to Recede from or avoid one another with 
Forees reciprocally Proportional to the Diſtance between 
their Centers, will Compoſe an Elaſtich Fluid whoſe 
Denſity ſhall be Proportionable to its Compreſſion, and 
from ſuch a Property all the appearances of our 


Air may be very well accounted for. And I think | 


much better than from the Suppoſirion of its Par- 
ticles being Spires contorted into Spheres, through 
whoſe Interſtices the Rays of Light may freely 
paſs, Sc. tho this be very ingenious : Bur I think 
can never ſolve the Prodigious Rarefraction of this 
moſt uſeful Fluid. e 
AIRS Reſiſtance : See Reſiſtance. - 
AIRS Weight, in Proportion to the ſame Bulk 
of Water, ſeems pretty nicely Derermin'd by an 
Experiment lately made before the Royal Sociery 
y the Ingenious Mr. Hauksbee (See Phil, Tranſ. 
N. 305.) to be nearly 885 to rv. TN 
ALARM Poſt, is the Ground appointed to each 
Regiment by the Quarrer-Maſter-General, for 
them ro March to in Caſe of an Alarm: in a Gar- 
riſon tis the Place whete every Regiment is order'd 
to draw'up in, on all occaſions. | 
,, ALBULA, This Word is uſed ſometimes for a 
Spot in the Eye, and then ſeems to be the ſame 


with — Bur ih che Plural Albule, ſignifies ſuch 
ol. II. | 


very aſtringent Mineral Waters as have a great 
deal of Allum in them, and are chiefly uſed ex- 
wall for Cleanſing and Healing of Wounds and 
lcers. | 
ALCOLA, is ſometimes uſed for Aptha, and 
ſometimes ſignifies a Tartarous Sediment in Urine, 
and from hence Urine is ſometimes call'd Alcolita. 
ALGEBRA, beſides the Authors mention'd in 
the Account of this Science under this Word in 
Vol. I. Thoſe chat pleaſe to have a thorough in- 
ſight into this wonderful and uſeful Art, may Con- 
ſult the following Authors, | 
Dicphanti Alexandrini Arithmeticorum Lib. 6, Sc: 
cum Comment. C. G. Bacheti & Obſervationibus D. 
P. de Fermat cui acceſſit Doctr. Analytice inventum 
novum. Tholoſæ. 1670. Fol. | 
| Labyrinth Algebra per Joh. Fac, Ferguſon, 
1667. 4460. „ | | 
Kerſey's Algebra, 2 Vol. Fol. Lond, 1683. 
Bakers Geometrical Key of Equations. Lond, 
1681. 2 | 
Tractatus de Principis Calculi Exponentialis, = 
Analyſis Geometrica, five nova 0 vera Methodus 
Refolvendi tam Probl. Geometr, tam Gueſt. Arithme- 
ticas pirs prima, de Plans, Authore Hugo de Ome- 
raque Sanlacarenſe, Cadiz, 1698. 
Vietæ oper Math. Lugd. Bat. 1646, Fol. 
Feak's Arithmetick. Lond. 16966. 
Des Carte; Geometria cum Commentarin Schooteni. 
Amſter. 1659. . e 1 
Brancker's Algebra, by Dr. Pell. Lond. 1668. 


Eraſm. Bartholini Dioriſtice, ſeu determinatio E- 


Juationum. Hauniæ. 1663, . . 
Malliſii Opera Mathematica, Oxon. 1657. 
his Algebra Engliſh. Lond, 1685. 
Comercium Epiſtolicum. Lond. 1653. 
De Bily's Diaphantus Rediviow. Lugdu. 1670; 
Wells's Arithmetice numeroſe & Specioſe Ele- 
menta. Oxon, 1698, 


Oughtredi Clavs Mathematica denuo Limat a: 
Oxon. 1667.. | | | 
- Moor's Algebra. Lond. 1660. | 
Parſons and Waſtells Clavi Arithmetica, Lond: 
1703. | | „ | 
Sturmii Mathefis Enucleata. 
| Balaam's Algebra. Lond. 1653. 
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Ward's Algebra, Lond. 1698. and his Young 
Mathemaricians Guide. 1706. | 
Harry's Algebra. Lond. 1703. 
Hays Fluxions, Lond, 1509. | 
Bern. Nieuwentiit Analyſis Inſinitor. Amt, 16953 
Arithmetica Univerſals, by Sir Iſaac Newton, 
Cambridge. 1707. „ Wag 
ALGEBRAIC-Curve, in Geometry, is of ſuch 
a Nature, that its Abſciſſie ot intercepted Diame- 
ters bear always the ſame Proportion to their Re- 
ſpective Ordinates, Thus if the Product of any 


| Abſciſſa Mulriplied intõ ohe and the ſame Deter- 


minate Quantity be always equal to the Square of 
irs Correſponding Ordinate: Then if that Derer- 
minate Quantity be call'd p, the Abſciſſa x and the 
Ordinate y: The Expreſſion of the Nature of the 
Curve by way of Equarion will be p x.=y, where 
p is the Parameter or Latus Rectum of the Figure; 
and the Curve is the Common Apollonian Parabo- 
la; and becauſe the two Indeterminate or Flowin 

Quantities x and y, do here denote Strait Lines; 
Therefore the Curve is call'd an Algebraick or Geo- 
metrick Curve, And tis plain that the Number of 
ſuch Curves muſt be infinite; becauſe there may 
be an Infinity of Proportions or Relations between 


the Ordinates and the Abſciſſa. 
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the Tranſcendental Cin ve is call'd one of the Third 


Sun's Hear is turn'd into Natural Alum. The 
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Bur when the Nature of any Curve is expreſt | 
by an Equation, wherein one of the Indeterminate 
or Flowing Quavrities Repreſents a Curve Line; 
Then that Curve is call'd a Tranſcendental Curve, 
ard if the Curve which enters the Equation be 
Geenietyiwal ; or a Curve, as they call it, of the 
firſt Kind or Degree; then the Trenſcendent Curve 
is call d a Curve of the fecond Kind or Degree: And 
when the Curve which enters the Equation repre- 
ſents a Curve of the ſecond Kind or Degree; then 


Kind; and fo on Infinitely. 

A. LUM HN, Alum is made of a Stone; of 
Sea weed and Urine, The Stone is found in moſt 
of the Hills between Scarborough and the River of 
Tees in the County of Terk, and alſo near Preſton 
in Lancaſtire ; tis of a Blewiſh Colour, and will 
cleave hike Corniſh Slate. The Mine which lies 
deep in the Earth and is pretty well Moiſtned with 
Springs is the beſt. The Dry Mine is not good, 
and too much Moiſture Cankers and Corrupts rhe 
Stone, making it Nitrous. In this Mine are found | 
ſeveral Veins of Stone call'd Doggers, of rhe ſame 
Colour but not ſo good. Here are found thoſe al- 
{0 which are commonly call'd Szake-Srones, - For 
the more convenient Working of the Mine which 
ſometimes lies 20 Yards under the Surface or Cap 
of the Earth (which muſt be raken off and Barrow'd 
away) they begin rheir Work on the Declivity of 
a Hill, where they may be alſo well furniſh'd with 
Water. They Dig down the Mine by Stages, to 
ſave Carriage, and ſo thro it down near the places 
where they Calcine it. The Mine before it is Cal- 
cin'd, being exposd to the Air will Moulder into 
pieces, and yield a Liquor whereof Copperas may 
be made: But being Calcin d it's fit for Alum ; as 
long as it continues in the Earth, or in Water, it 

remains an hard Stone, Sometimes a Liquor will 
iſſue out of the Side of the Mine, which by the 


Mine is Calcin'd with Cinders of New. Caſtle Coal, 
Wood and Furzes. The Fire made about two 
Foot and : Thick, two Yards Broad, and 10 
Yards Long; betwixt every Fire are ſtops made 
with wer Rubbiſh; ſo that any one or more of 
them may be kindled, without prejudice to the 
reſt. Aſter there are 8 or 10 Yards Thickneſs of 
broaken Mine laid on this Fewel, and 5 or 6 of 
them fo covered; when they begin to kindle the 
Fires, and as the Fires riſe towards the Top, they 
{tilt lay on freſ Mine: So that to what Height 
you can raiſe the Heap, which 1s oftentimes about 
20 Yards, the Fire withour any tarther help of 
Fewel will burn to the Top ſtronger than ar the 
firſt kindling, ſo long as any Sulphur. remains in 
the Stones. | 3 
In Calcining theſe Stones, the Wind many times 
does hurt, by ſorcing the Fire too quickly thro 
the Mine, leaving it black and half burnt; and in 
others, burning the Mine too much, leaving it 
Red. But where the Fire paſſes ſoftly and of its 
own accord, it leaves the Mine whole, which yields 
th: beſt and greateſt Quantity of Liquor. 


The Mine thus Calcin'd is put into Pits of Wa- 


ter ſupported with Frames of Wood, and ramm'd 
on all Sides with Clay: They are about io Yards 
Long, 5 Broad, and 5 Deep, and ſer with a Cur- 


rent that turneth the Liquor into a Receprory , - 


2 
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Liquors before it be thrown away, and the laſt Pit 
being always of freſh Mine, 

This Mine thus Stecped in each of the ſeveral 
Liquors 24 Hours, or thereabours, is of Courſe 
four Days in pailing the four ſeveral Pirs from 


* 


whence the Liquors pals to the Boiling-houſe. 


The Warer, or Virgin Liquor often gains in the 
firſt Pit, two Pound Weight; in the ſecond it 
ircreaſeth ro five Pound, in the third to eight 
Pound, and in the laſt Pit which is always freſh 
Mine to twelve Pound; and fo in Proportion ac- 
cording to the Goodneſs of the Mine, and its be- 
ing well Calcind, For ſometimes the Liquors 
patling the four ſeveral Pits, will not be increas'd 
to above fix or ſeven Pound Weight, and at other 
rimes above twelve Pound ; ſeldom holding a con- 
tant Weight one Week together: Yer many times 


Liquor of ſeven or eight Pound Weight produces 


more Alum than that of ten or twelve Pound 
Weight, either thro the badneſs of the Mine, 
or its being ill Calcin'd, which is the uſual Rea- 
ſon. | | | 

And if by paſſing the Weak Liquor thro' ano- 
ther Pit of freſh Mine, you bring it to be ten or 
twelve Pound Weight, yer you ſhall make lels 
Allum with it, than when it was but eight Pound 
Weight. For what ir gains from the laſt Pit of 
Mine will be muſt Nitre and Slam, which Poiſons 
the good Liquors, and Diforders the whole Houle, 
till the Sem be wrought off. 

That which they call Sam is firſt perceived by 
the Redneſs of the Liquor when it comes from the 
Pit, occaſion'd either by the badneis of the Mine, 
or more uſually its being over or under Calcin'd, 
which in the Setler ſinks to the bottom, and there 
becomes a muddy Subſtance, and of a dark Co- 
lour. That Liquor which comes Whiteſt from 
the Pits is the beſt. 8 | 

When a Work is firſt begun, they make Alum 


Mine, without any other Ingredients': And 10 
might continue, but that it would ſpend ſo much 
Liquor as not to quit Coſt. e 
Kelp is made of a See- weed call'd Tangle, ſuch 
as comes to London on Oyſter Barrels. Ir grows 
on Rocks by the Sea-fide, between high and low 
Water Mark. Being dry'd it will burn and run 
like Pitch; when cold and hard, tis beaten to. 
Aſhes, ſteeped in Water, and the Lees drawn off 
to two Pound Weight or thereabours, _ 
Becauſe the Country People who furniſh the 
Work with Urine, do ſomerimes mingle it with 
Sea-Water, which cannot be diſcover'd by weight, 
they dry it by putting ſome of it to the boyling Li. 
quor: For then if the Urine be Genuine it will 
Work like Yeaſt put to Beer or Ale; bur if min- 
gled, it will ſtir no more than ſo much Water. 


poſe, is ſuch as comes from Poor Labouring Peo- 
ple who drink but little ſtrong Drink. | 

The Boiling Pans are made of Lead, nine Feet 
Long, five Broad, and two : Deep, ſer upon Iron 
Plates about two Inches Thick; which Pans are 


times in two Years. | 


then they ſave the Liquor which comes from the 
Alum, or wherein it ſhoots, which they call the 


from hence 'tis Pumpr into another Pit or Mine, 


do that every Pit of Liquor, before ir comes to 


Zoiling, is Pumpt into four ſeveral Pits of Mine; 
wd cvery Pit of Mine is ſteeped in four ſeyera] 


£% 


Mothers, with this they fill 2 of the Boilers, and 
put in 3 of the freſh Eiquor which comes from the 
| Pits, Being thus fil'd up with cold Liquor, the 


Fires having been never drawn out, it will Boil 


again 


of the Liquor only that comes from the Pits of 


They obſerve that the beſt Urine for that pur- 


commonly new Caſt, and the Plates Repair'd five 


When the Work is begun and Alum once made, 
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a pain in leſs a 
8 time the Liquor will waſt four Inches, 
and the Boilers are filld up again with Green Li- 
quor. Coe 

The 


Liquor if Good, in the Boiling, will be 
Greaſy, 


as it were, at the Top : If Nitrous, it 


will be Thick, Muddy and Red. In Boiling 24 


ir will be 36 Pound Weight. Then is pur 
11 hs Bviles ok an Hogſhead of the Lees of 
Kelp, of about rwo Penny. Weight, which will re- 
duce the whole Boiler to about 27 Pound Weight. 
If che Liquor be Good, as ſoon as the Kelp Lees 
axe put into the Boiler, they will Work like Yeaſt 
put to Beer: Bur if it be Nitrous, the Kelp Lees 
wil ſtir it but very little; and in that Caſe the 
Work- men muſt put in more and ſtronger Lees. ; 
| Preſently after the Kelp Lees are pur into the 
Boiler, all the Liquor together is drawn into a 
Settler, as big as the Boiler and made of Lead, in 
which it ſtands about two Hours, and in that 


time moſt-of che Nitre and Slam fink to the bot- 


Tui Separation is made by the help of the 
Kelp: Lees, for when the whole Boiler conſiſts of 
Green Liquor drawn from the Pits, it is of Pow- 
er ſtrong enough to caſt of the Slam and the Ni- 
tre; but when the Mothers are us d, the Kelp Lees 
are needful to make the ſaid Separation. 

Next the ſaid Liquor is Scooped out of the 
Settler into a Cooler, made of Deal Boards, and 
Ramm'd with Clay. Into this is put 20 Gallons, 
or more of the Urine, according to the Goodneſs 
or Badnels of the Liquor, for when the Liquor 1s 
Red and Nitrous, the more Urine is requird. 

In the Cooler, the Liquor in Temperare Weather 
ſtands tour Days ; the ſecond Day the Allum be- 
gins to Strike, gather and harden about the Sides, 
and at the bottom of the Cooler. "REA 
If the Liquor ſhould ſtnad above four Days, 
then ir would turn to Copperas. 


The Uſe of the Urine is as well ro caſt off the | 


Slam, as to keep the Kelp Lees from hardning the 
Allum too much. Joy - 

In Hor Weather the Liquor will be a Day lon- 
ger in Cooling, and the Allum in gathering, than 


in Temperate Weather. Bur in Froſt, rhe Allum | 


| ſhoors or ſtrikes roo ſoon, not giving Time for 
the Nitre and Slam to fink to the bottom, where- 


C by they are mingl'd with the A um. This produ- 
ces double the Quantity, bur being foul tis conſu- | 


med in Waſhing. _ | „ 
When the Liquor hath ſtood four Days in the 


Cooler, than that call'd Mother, is Scooped into a 
Ciſtern; the Allum remaining on the ſides and | 


bottom, and from thence the Mothers are Pumpt 
back into the Boilers again: So that every five 
Days the Liquor is Boil'd again, 
or turn into Alum or Slam. 


The Allum taken from the ſides and bottom of | 
the Cooler; is put into a Ciſtern and Waſhed with 
Water, that they uſe for the ſame purpoſe; being 
about 12 Pound Weight, after which it is Roached |' 


as follows. | 


Being Waſhed it is put into another Pan with a | 
Quantity of Water, where it Melts and Boils a little; 
men tis Scooped into a great Cask, where it com- 
monly ſtays 10 Days, and is then fit to rake down | 


by Troy Weight ; ſo 


for the Marker. 

The Liquors are Weigh'd 
that half a Pint of Liquor muſt Weigh more than 
ſo much Water, by ſo many Penny Weight. From 
Phil. Tranſ. N. 14%. | 


than two Hours time. And in every 


| 
| 


- 


until it evaporate 


— — — — —— — 


ALMAN Furnace or Almond, as ſome Write ic. 
is a Furnace us'd by Refiners, and by them call'd 
the Sweep; By it all ſorts of Metals are ſeparated 
from Cinders, parts of Melting Pors, Tefts, Bricks 
and all other harder Bodies; which muſt firſt be 
beaten to Powder before they are put into the 


- 


Furnace. | | 
This Furnace is about fix Foot High, four Wide 
and two Thick ; made of Brick; having a Hole. 
in the midſt at the Top, eighr Inches over, and 
growing narrow towards the Bottom, whereon 
the forepart ends in a ſmall hole environed with a 
Semicircle of Iron, to keep rhe Melted Meral ; 
about the middle of the back there is another hole 
to receive the Noſe of a great pair of Bellows. 
When the Furnace is Annealed with Charcoal 
and Hor, they throw two or three Shovels of Coal 
to one of the foremention d Powder d ſtuff, and ſo 
proceed during the whole Work, which continues 
without intermiſſion three Days and Nights. 
After eight or ten Hours the Metal begins to run, 
and when the Receiver below is pretty full, they 
Lade it out with an Iron Ladle, and caſt it into 
Sows : in Hollows, or Forms made with Aſhes. 
ALMONER, is an Officer in a King's or Prin- 
ces Houle, whoſe Buſineſs is to Diſtribute Alms to 
the Poor; he hath Forfiture of all Deodands and. 
the Goods of Felous de ſe, which he is to Diſpoſe off 
to the Poor Terms de lay 39. ff 
ALNAGER, 3 properly one that Mea- 
fureth Cloth by the Ell, the doing of which is 
Alnage. He is a publick Sworn Officer of the 
King, who either by himſelf or his Depury looks 
to the Aſſize of Woollen Cloth throughout the 
Kingdom, and to the Seals for thar purpoſe or- 
dain d. Now there are three Officers belonging 
to this Affair, the Searcher, the Meaſurer, and the 
Alnager ; which laſt is now become the Collector 
of the Subſidy granted to the Crown by ſeveral 
Statutes. Ob 
ALOOF, is a Sea Term fignifying as much as 
keep your Luff; being a Word of Command from 
him that Conne, to the Man ar the Helm to keep 
the Ship near the Wind, when ſhe Sails upon a 
J | | 
ALOPEX, is by ſome Writers, a Term us'd 
for the Muſcle Pſoas. . 
ALTITUDE of the Eye in Perſpective; See 
Height. Vol. II. pa 
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ALTITUDE of the Sun. To find it read:/y 
at any time without a Quadrant or ſuch like Inſtru- 
ment. | | | 

On any plain Place erect a Pin or Wire per- 
pendicularly as in the point C : From which point, 
you had before with 60 of a Line of Chords, De- 
ſcribed the Quadrantal Arch A F, make C E equal 


AMMONION, is by ſome Writers us d fot 
Collyrium, Which See. 1 
AMPHORA, was anciently a Meafure of Ca- 
pacity, ſometimes calld x:þdyror, and was of 2 
Sorts ; the Italian Amphora, which Gallen ſaith, 
held 72 Pound of Water: The Attick Amphora, 
which was larger, and was call'd „ei. See 


Weights and Meaſures, | 
ANALEMMA, when all the whole Furniture 
of this Kind of Projection is drawn on a large 
Plate of Braſs or Wood; with an Horizon and 
Curſor fitted to it; Than that Inſtrument is 
call d an Analemma; and is indeed a very uſeful 
one. For by it may readily and Univerſally be 
found, ſuch Things as theſe: e 


w the Heigth of the Pin or Wire, and through E 
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draw ED parrallel to C A, and make it equal to 
CG the Length of the Shadow. Then will a Ru- 
ler laid from C to D, interſect the Quadrant in B, 
and B A is the Arch of the Suns Altitude, when 
Meaſur d on the Line of Chords. . 
 ALVUS, is che lower Belly; but in a Medical 
Senſe is lometimes us d rather for the State and 


Condition of the Inteſtines and their Contents. If 


the Patient be too Laxative, they call it Alvus Li- 
quida or Fluida ; if he be too Ceſtive, Alvus dura; 
and when he is So, in a very great Degree, Alvus 
adſtrittg. | | 

AMABYR, or Amoalyr, was the Old Cuſtom 
of the Pretium wvirginitats Domino Solvendum. 
Henry Eaſied Arundel, by Deed Dated 31 Aug. 
3, 4. of Phil. and Mar. releas'd this Cuſtom to 
his Tenants by the Name of the Cuſtom of Ama- 
byr and Cherage. 


AMAASA, are ſuch Pieces of Glaſs as are us'd | 


in Ennammelling, and are ſometimes call'd En- 
cauſta ; by ſome Smalta and Terre Saracenice. 
Bruno. 15 
AMARACINON, is a very precious Oyntment 
prepared with Rich Oyls and highly Aromatick 
ices; : 3 
" AMBIGENAL . Hyperbola , is an Hyperbola 
which hath one of irs Infinite Legs inſcrib'd in it 
and the other circumſcrib'd about it, 
” AMERCEMENT, Dr. Kennet, in the Gloſſary 
at the End of his Parochial Antiquities, ſhews that 
Amerciamentum is a Pecuniary Puniſhment impos d 
upon Offenders a la mercie, at the Mercy of the 
Court; and therefore in our Law is frequently 
call'd Miſeri cordia, and there is this ſtated diffe- 
rence between Fines and Amercements; Fines are 
Puniſhments certain and determin'd by ſome Sta- 
rare ; bur Amercements are Arbitrary Impoſitions 
proportion d to the Fault, at the Diſcretion of the 


ourt. 

AMETHYSTA, are ſuch Medicines as will 
prefer Men from being ſoon inebriasd with Wine 
or ſtrong Liquor. Bruno. 
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And mark where the Horizon cuts the Parallel for 


Having the Pole Height and Day of the Month; 
to find the Time of the Sun's Riſing and Setting, 
and conſequently the Length of Day and Night a- 
ny where. | 


* 


Count the Latitude from the Polar point Where 
all the Elliptical Meridians meet either N or 5, as 


ſuppoſe 49 deg. and bring the Fiducial Edge of the 
Horizon to that degree of Latitude in the Limb. 


that Day; as ſuppoſe April 20. or when the Sun 
enters into . Obſerve alſo which of the Hour 
Circles that Point of Interſection is neareſt to; 
and that will give you the Time of the Sun's Riſing, 
in this Caſe about five or a little after; and there- 
fore it will Sett as much before 7. The Time of 
irs Setting being doubl'd gives the length of the 
Day; and that of its Riſing doubl'd, gives the 
length of rhe Night. 5 


II. To find the Length of the longeſt Day in any 
; Latitude, e 


Bring the moveable Horizon to the Pole's Height 
in the Limb as before; and then mark the point 
where it cuts the Parallels of & or ys; (according 
as your Latitude is North or South) and then Ob- 


ſerve Which of the Hour Circles is neateſt to that 
Point of Interſection as before. 1 


III. Having the Latitude, Suns Place, and Altitude 
ö do find the Hour of the Day. . 


Bring the Horizon to the Latitude, ſuppoſe at 
before 49 deg. N and the Suns Place being co of 
& and his Altitude obſerv'd by a Quadrant or 0- 
therwiſe 18 deg, Then fince the Degrees of the 
Curſor denote the ſeveral Parallels of Altitude, 
move the Curſor till 18 deg, on it, will juſt cur 
the Parallel of oo & or April 20. for then that 
Hour Circle, which (as before) is next the Point 
of Interſection, will ſhew the Time of the Day, 
which in this Inſtance will be either ſeven in the 
Morning or five in the Afternoon, And this will 
give the Hour very well, except between 11 and 
12; and 12 and 1, where the Hour Circles run a 
little too cloſe to ſhew it exactly. i 

How to find the Sun's Declination, Right Aſcen- 
fion, Altitude, Aʒimuth and Hour, &c. by a ready 
and eaſy Projection of Part of the Annalema; you 
will find under theſe Words, 

ANALYSIS of Infinites, See Fluxions and Ge- 
ometry, | | 

ANCESTOR, The Law diſtinguiſhes berween 
Anceſtor and Predeceſſor ; the former being applied 


to a Natural Perſon ; as 4. B. and his Anceſter ; 
85 AR 8 the 
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- Biſhop and his Predeceflors. 1 
7 150 ne Word Anteceſſor, whence Anceſter is de- 
civd, is not applied to the Anceſtor of a Family, 
but to the Prepoſſeſſor of an Eſtate, or a Prede- 
ceſſor in Office. Anceſtrel : Homage, is ſuch Ho- 
mage as hath been perform d by our Anceſtors. 


- ANCHORS, in Architecture, is a certain kind 


rhe latter to a Body Politick or Corporate; as 


of Carving, in the Form of an Anchor or Arrow, 


Head, which is placed by way of Ornament to the 
| 2 ot Capitals of the Tuſcan, Dorick and 


Ionick Orders; and alſo to the Boultins of Bed 


Mouldings, of the Dorick, Ionick and Corinthian 
i The Anchors and Eggs being placed 
Alternately. 120 Xt „„ er a] 
' ANCIENT :Demeſne or Demayn, is a certain 
Tenure whereby all Mannors belonging to rhe 
Crown in St. Edwards or William the Couqueror s 
Time were held. The Numbers and Names, Ge. 
of ſuch Manners were entred by the Conqueror, in 
2 Book call'd Dooms-day Book, and now remain- 
ing in the Exchequor, ſo that ſuch Lands as by 


that Book appear d to have belong d to the Crown | 


at that Time, are call'd Ancient Demeſne. The 
Tenants in Ancient Demeſne are of two ſorts; one 
that hold their Lands frankly by Charter, the other 
by Copy of Court Roll, or by the Verge at the 
Will of the Lord; according to the Cuſtom of the 
"Mannor. The Advantages of this Tenure; are 


1. That Tenants holding by Charter cannot be 


rightfully impleaded our of their Mannor; and 


- when they are, they may abate the Writ by Plea- 


ding the Tenure. 2. They are free: from Toll for 


all things relating to their Liyely-hood and Hus- 


bandry: Nor can they be impannelled upon any 
Inqueſt.” Eo TALE 
INCONY, is the Term in the Iron Works for 
| a Bloom, wrought into the Figure of a flat Iron 
Barr of about three Foot long, with two Square 
rough Knobs, one at each end, which are after- 
wards to be wrought at the Chafery. See Iron. 
ANGARIA, was formerly the Word for any 
troubleſome or Vexatious Duty or Service paid by 
the Tenant to the Lore. . 
ANGEL, the Name of a Gold Coin in Eng- 
land, which ſeems to be ſo call'd from the Figure 


of an Angel impreſt upon it, its Value in 1 H. 6. 


was 65. 8 d. in 1 H. 8. 75. 6 d. in 34 H. 8. 8 5. 
in 6 Ed. 6 105. and the half Angel, or as it was 
ſometimes call'd the Angelet, was the Moity of this 
ende 2/4 265 ct), fit > 
ANGLE of Inclination of the Plane of a Pla- 
nets or Comets Orbit, to that of rhe Ecliprick, is 
the Angle made by the Interſection of the Planes 
of thoſe two Orbits. For the Orbits of the Pla- 
nets are by no means all in the ſame Plane, but di- 
verſely inclined to one another and to the Orbit ot 
the Earth; which is taken for the Standard and is 
call'd the Plane of the Ecliptick, in the N. Aſtro- 
nomy. And to this Plane the Planes of the Pri- 
mary Planets Orbits are thus inclin d. The Angle 
of Saturns Orbit with the Earths Orbit is 2*; 30ʃ. 
Thar of Jupiter is 1*. 20. That of Mars a little 
leſs than 2 Degrees. That of Venus a little more 
than 3*. 20. And that off Mercury almoſt 42. oo. 
ANGUINEAL Hyperbola, is one of an Eell- like 


Figure which cuts its Aſymptote with contrary ] mals have a ſoft looſe Texture and Union of the 


Flexions, and is produced both ways with contrary 
Legs. See Curoes, | 

' ANGULAR Morton, in Aſtronomy, is the en- 
creaſe of the Diſtance between any two Planets 
Sc. Revolving round any Body as the Center of 


Secretory Ducts. 


their Motion; and is expreſs'd by two Right Lines 
drawn from the ſaid Cenrer to the Revolving Bo- 
dies, which will open wider, and conſequently 
grow greater, as the Revolving Bodies part farther 


and farther from one another. | 


ANIMAL Secretion, is that Action in an Ani- 
mal Body, whereby, by means of the Glands all 
proper Separations of Particles, proper to be Se- 
cerned or Separated from the Blood, are made, 
throughout its whole Courſe of Circulation. How 
theſe Secret ions are every where made in the Body, 
tis of very great Uſe to underſtand; and ſome 
of our Modern Phyſicians who have apply d them- 
ſelves to conſider the wonderful Machine of a 
Human Bedy Geometrically and Mechanically, 
have made great Advances this way; ſuch as Bo- 
relli, Bellini, Baglivi, Pitcairne, Cheyne, Main- 
wright, &c. from whom yon have the following 
Account of this Important Affair. 

The Nature of Secretions in general, depends up- 
on theſe Three Things. (1.) The Different Dia- 
meter of the Orifice of the Secretory Du ; for there- 
by all Particles whoſe Diameters are greater than 
thoſe of rhe Ducts, muſt be excluded; and ic 
may be concluded that any Peccant or Morbifick 
Matter may be Evacuated therefore by any of the 
Glands, provided that their Orifices be bur ſuffici- 
ently enlarg d, together with the Diameters of the 

(2.) The Different Angle which the Secretory Duc 
makes with the Trunk of the Artery, For all Fluids 
preſs the Sides of the containing Veſſels in a Di- 
rection perpendicular to its Sides; and this is e- 
vident in the Pulſation of the Arteries, fince tis to 
that Preſſure, that this Pulſarion' is owing. It is 


likewiſe evident that the Blood is urg'd forward by 
the force of the Heart; So that this Morioh 6 


2 of Fe- 
cretion muſt be Compounded of both theſe Mo- 
tions. Now this Lateral Preſſure, is greater when 
the Velocity of the Longitudinal Motion is ſo too; 
but yer tis not in the Proportion of this Velocity. 
For the Lateral Preſſure is conſiderable, even when 
the Fluid is ar reſt ; being then in proportion to 


| the Specifick Gravity of the Fluid- And in a 


Fluid, like the Blood in the Arteries, whith is 

urg d by a Longitudinal Direction, this Lateral 
Preſſure is in a Compound Proportion of both: 
From whence it will follow, that if two Particles 
of equal Diameters, but of unequal Specifick Gra- 
vity do arrive, with the ſame Velocity, at an Ori- 


| fice capable of admitting them, yet they will not 


both enter it and paſs, becauſe their Motion of Di- 
rection is different. So that this Diverſity in the 
Angles, which theſe Ducts make with the Trunk 
of rhe Artery, ſeems altogether neceſſary to ac- 
count for the poſſible Diverſities of Secerned Fluids, 
even ſuppoſing their Diameters and Figures to be 
the ſame: For no doubt the Blood is a Hererogene- 
ous Fluid, and contains parts of very different Speci- 
fick Gravities, Cohæſions and Denſities : Whereas 
the Separated Fluid muſt be Homogeneous; in order 
to perform the uniform Fnuctions of Life. 

( 3.) The different Velocities with which the Blood 
arives at the Orifices of theſe Secretory Dus, For 
fince the Secretions are made in form of · a Fluid, 
no poſſible Reaſou can be aſſign d, why ſince Ani- 


Solid Parts, and why one part of the Body is of a 
Tender, Looſe, eaſily Separable Texture, and 
others of an Harder, Firmer and more Cloſe Co. 
hæſion; but this different Vel ocity of the Blood, ar 
the Orifices of the Secretory Dus, And tho' the 

Diverſity 


fore d out firſt. I 


teſt Difficulty thro the Arteries. 
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| Diverſity of the Diametets of theſe Ducts, is cer- 


tainly that which is of the greateſt Moment in this 
Affair bf Secretion ; yet tis impoſſible to account 
for the Similarity of the Secerned Fluids from one 
ſo Heterogeneous, as the Blood is from th alone: 
Since all Particles of never ſo different Kinds and 


Natures will be indifferently ſeparated there, if 


their Diameters are leſs than thoſe of the Secretory 
Dufs and their Direction right. | 

Again, more particularly from what the above 
mention d Authors have deliver d, ſuch Propoſiti- 
ons as tlieſe may be Eſtabliſn d. 0 


I. That of an Heterogeneous Fluid at reſt in the 
Body, and equally preſt the moſt Liquid Part, muſt be 

f Tha: of ſuch an Heterogeneous 
Fluid, as the Blood, when it Stagnates its heavy 
Parts will precipitate, and irs Light be Elevated, 
and all will rake place according to rheir Specifick 
Gravities. And when it doth not Stagnate, the Se- 
e in proportion to the Slowneſs of the Motion of 
the Fluid. III. The Red Fibrous part of the 
Blood on its Stagnation, rerites to its Center and 


e of the Heavy Parts from the Light, will 


forces the Serum to the Sides of the Veſſel, which 
Contains them, and frori theſe 2 Propofitions it will 


follow, that the $/ower the Bloods Motion is, the 
more Serum will be ſepatated from ir, ceters paribus. 
IV. The moſt viſcid Parts of the Serum are the 
heigheſt, viz. ſuch as are ſeparated in the Glands 
of the Noſe, Mouth, Palate, Windpipe, Stomach, 
Guts, Sc. becauſe theſe Swim in Water which is 
lighter than Serum. V. Fluids reſiſt the Motion 
of ſuch Bodies moſt, whoſe Surfaces are greater 
in Proportion to their Solidities; or whoſe Speci- 
fick Gravities are the leaſt, Wherefore the moſt 


Viſcid part of the Serum muſt be the leaſt Suſcep- 


tible of Motion, or muſt be moved with the grea- 
VI. A Fluid 
forc'd thro a Concave Cylinder (and much more 
fo, chro a Concave Cone) moves with greater Ce- 
lerity at rhe Ax than at the Sides. This Baglivi 


ſaith he hath obſerv'd in the Arteries of Frogs; 


Wherefore the lighreſt Parts being leaſt Suſceptible 
of Motion, will be forc'd to the Sides of the Ar- 
teries where there is the leaſt Motion: So that 
where there is the leaſt Motion, there will the 
Lighteſt or moſt Viſcid part of the Sarum be ſepa- 
rated, and from hence ir will follow alſo, That the 
Viſcidity of the Separated Fluid will be Rectprocaly, 
as the Celerity of the Blood at the Orifice of the Se- 
parating Canal. Again, Since Belini hath prov'd 
that the Velocity of the Blood, at the Orifice of the 
Secretory Duct, is as the Number of Plications, 
Folds or Turns in the Complicated Artery (Prop. 
40. de Motu Cords.) Therefore the Viſcidity of the 
Secerned Matter, will be alſo a the Number of Pli- 
cations in the Complicated Artery, VII. When the 


Motion of the Blood is too Slow, the moſt Serous 
5 55 is thrown on thoſe Arteries, which are the 


Smalleſt, . moſt Complicated, or at the Greateſt 
Diſtance from the Heart. VIII. The Inteſtines in 
an Animal, are a Gland, and the LaReals are the 
Secrgtory Veſſels. IX. The Orifices of the Execre- 
tory Veſſels of any Gland are Circular, becauſe all 

the Veſſels of the Body, in which the Blood or o- 


ther Fluids move, are either Hollow Cylinders or | O 


Cones: for the Preſſure 'of a Fluid, being always 
Normal to the Sides of the containing Veſſel , 
and being ar equal Diſtances from the Center, rhe 


Sides muſt be every where equally Diſtracted, contrary Nature t 
55. a Section perpendicular ro the Axis of the 4 ; 


| Veſſel muſt be 4 Circle, and therefore the Veſſel 


muſt be either of a Cylindrich or Conical Figure. 
Now from henca it will follow, that the Orifices of 
Secrerory Ducts of different Glands, differing nor 
in Figure but only in Magnitude, The Fluids Sepa- 
rated in Different Glands will differ only in Degrees 
of Coheſion and Fluidity, X. The Relaxed: Coat of 
any Gland encreaſes the Viſcidity of the Secerned Mat- 
ter, Vice verſa. The reaſon of which is, that the 
Matter will grow much more Viſcid, by ſtaying 
longer in the Gland, the thin Parts being Evapo- 
rated by the Hear of the Body. XI; Such Glands 
whoſe Compounding Arteries are moſt Complicated, 
Secerne the moſt Viſcid Matter from the Blood ; for 


F 


in theſe Arteries, the Refiſtance being greater than 
in Strait ones, the. Motion of the Blood muſt be 
Slower in Proportion to the Number of their Plica- 
tions; and where the Blood runs Sloweſt, its Viſciai. 
ty will be Greateſt, &c, XII. The Quantity of Fluid 
Matter Seferated in any Gland, 4 in Compound Pro- 
portion of the Quantity of the Blood ; its Celerity at 
the Orifices of the Excretory Veſſels, and the wideneſs 
of thoſe Orifices directly, and the Viſeidity of the 
Blood Reciprocaly. XIII. An encreas'd Quantity of 
Blood-encreaſes the Fluid Secretions, in a Proportion 
greater than the Viſcid; and a decreas'd Quantity wil 
leſſen the Fluid Secretions more than the Viſcid. 
XIV. An encrea d Celerity of the Bloods Motion 
encreaſes the Fluid Secretion, more than the Vi ſeid, & 
vice verſa. XV. An Univerſal Enlargement of the 
Orifices of all the Glands, encreaſes the Fluid Secre- 
tions, &c. & vice verſa, XVI. An encreas d Vilci- 
dirty of the Blood, decreaſeth the Fluid Secretiont more 
than the Viſcid, & vice verla, an encreas'd Fluidity 
encreaſerh the Fluid Secretion more than the Vil. 
ſcid ones. See Dr. Moreland's Letter to Dr. Mead 
about the Secretions in an Animal Body. Phileſ. 
Tranſ, N. 283. See alſo an Account of the Na- 
ture of Animal Secretion by Franſciſcus Spolatis in 
the Leipſick Acts of Nov. 1687. | ; 


ANNIVERSARY, was called by our Fore - 
fathers a Tear-Day and a Mind-Day, i. e. a Memo- 
rzal-Day ; and is properly the Yearly return of the 
Day of the Death of any Perſon : And this Day 
the Religious regiſtred in their Obitual or Mar- 
tyrology, and Annually obſerved in Gratitude to 
their Founders and Benefactors. 

ANNUALIA. The Learned Author of the 
Chron, Precioſum, ſaith, that theſe were ſuch Ob- 
lations as were made by the Relations of deceas d 
Perſons on the Day of their Deaths every Year: 
Which Day our Forefathers called the Years Day or 
Tears Mind; and on it Maſs was Celebrated with 
very great Solemnity, . 

ANNUITY : For the Recovery of an Annuity 
no Action lies, bur only a Mrit of Annuity againſt 
the Grantor, his Heir, or Succeſſors. 

— ANNULETS in Architecture; this fignifies 2 
narrow flat Moulding which is common to other 
Parts of a Column, the Baſes, &c. as well as the 
Capital. And tis the ſame Member which ſome- 
Hons 1s _ 5 Fillet, a Liſtelle, a Ceincture, 2 
upercitium, Liſte, Tince, Square, and Rabit. 

ANTE, the ſame with 22 5 by EI 

ANTIPAGMENTS, in Architecture, are the 


rnaments or Garniſhings in Carved Work 


which are ſet on Architraves, whether of Wood or 
Stone, | 


ANTIPATHY, is properly an Affection of 3 
ntrary o another; and therefore what 
we do in a very high Degree diſlike or have 21 
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Averſion againſt, we ſay we have an Anti pathyto. 
'Tis eaſy to ſee that this may have place in the 
Affections and Pailions of Mankind; but whether 
there be any ſuch ching in the Properties of Natu- 
ral Bodies, hath been queſtioned; and I think, 
as Dr. Hook hath long fince obſerved, the Effects 
which ſme have thought owing ro . ſome ſecret 
Antipathies in the Natures of things, ought rather 
to beaſcribed to an Incongruity : See Congruity. | 
ANTIQUE, is a Word much uſed by Archi- 
rects, Sculprors, and Painters ; and by it they mean 
all che Ancient Fieces of Architecture, Sculpture, 
and Painting from the Time of Alexander the Great 
to the Irruption of the Goths; as allo Intaglias 
within that Time: All which they call Antique; 
and whatever is done in Imitation of the Great 
Maſters of that Age, they ſay is after the Antique 
Alanner. . 5 | | 
APERTIONS, in Architecture, are the Open- 
ings in any Buildings; ſuch as Doors, Windows, 
Stair-caſes, Chimneys, Outlets or Inlers for Light, 
Smoak, Oc. 3 08 
APHRODITARIUM, is a dry Medicine made 
of an equal Weight of Frankincenſe, Pomegra- 
nate, Ceruſs, Meal, and Scales of Braſs ; and Ga- 
len calls a kind of Colyrium by this Name. 
APHROGEDA, is Milk beat into an entire 
Froth, and was a Medicine uſed by Galen. | 
APRON, is a piece of Lead which laps over or 
covers the Vent or Touch-hole of a great Gun. 


APPETITUS Caninus, is an Inordinate extra- 


vagant Hunger, to the Degree of a Diſeaſe, ſo that 
Men come to Devour every Thing like Dogs. 
*Tis attended with a Lienteria uſually, or ſome 
ſuch Cœliacal Flux, by which it is diſtinguiſh'd 
from awe. tis call'd ſometimes Phagedena. 
APPROPRIATION, is the Granring a Paro- 
chial vo ate Ag the great Tithes and better Pro- 


firs, ad Proprios uſus, to the proper ule of ſome Re- 


ligious Houſe, to enjoy for ever: Whence it was 
call'd Perpetuum Beneficium. . 


ARCH ES, are part of the inward ſupport of 


Ecliprical or S:reighr. Of the Circular Arches 
ſome are exactly Semi-circular, as the Arches of 


any Superſtructure, and they are either Circular, 


Bridges, Sc. ſome are ſuch as the Work- men call 


Sheen or Scheme, which are flatter Arches, leſs than 
a Semi-circle, Some Circular Arches are ſuch as 
thoſe in our Gothick Buildings, di Tarzo & di quar- 


to acuto, as the Ttalians call them, or as we ſay of 


the third and fourth Point. Becauſe they conſiſt of 
two Arches of a Circle (meeting in an Angle ar 
the Top) and drawn from the Diviſion of a Chord 
into three or four, or more Parts at pleaſure. El- 
/iptical Arches were formerly much us d inſtead of 
Mantle Trees in Chimneys : They had a Key-/tone, 


and Chaptrels or Impoſts, and conſiſted of two 


Hanſes and a Scheme. Strait Archesare us'd over 


Windows and Doors, &c. having plain ſtrait Edges 
both upper and under ; theſe Edges are parallel, | 
but both the Ends and Joints do all point towards 


a certain Center. They are now uſually about a 
Brick and a half rhick, which when rubbed is 
abour 12 Inches. 
velling End of this Arch the Skew-back; and the 
level Joints between the Courſes of Bricks in the 
Arch, they call the Sommering. f 
ARCHES, the Judge of the Court of the Ar- 
ches is call d the Dean of the Arches, or the Official 
of the Arches Court, &c. with this Officialty is com- 
monly joined a peculiar Juriſdiction of 13 Pariſhes 
in 1 LL a Deanery, and exempr from 
ol. II. | 


The Work-men call the Le- 


— 


| 


the Authority of the Biſhop of London, and belon- 


ging to the Archbiſhop of Canterbury: Of which 


the Pariſh of Bow is one, and the principal, becauſe 
the Court is kept there. Others think he was firſt 
call'd the Dean of the Arches, becauſe the Official 
ro the Archbiſhop being many times employ d a- 
broad in Embaſſies for the King and Realm, the 
Dean of the Arches was his Subſtitute in this Court, 
and by thar means the Names became confounded. 
The Juriſdiction of this Judge is ordinary and ex- 
rendeth it felt thro the whole Province of Can- 
terbury; ſo that on any Appeal made, he forthwith, 
and without any farther Examination of the Cauſe, 
ſends out his Citation to the Appellee, and bis In- 
hibition to the judge from whom the Appeal was 
made. Vid, Hiſtor. de Antiqu. Eccleſ. Britan. 
and 4. part of Inſtit. Folio 337. GWS. | 
ARCH-DEACON, being only a Perſon choſe 
out of thoſe Deacons which were originally the 
Attendants on, and Servants to the Biſhop in Spi- 
ritual Affairs, ar firſt was a perſon employ d by the 
Biſhop in more ſervile Uſes, and he always was in 
Sub- ſervience to the Urbans or Rural Deans of 
Chriſtianity, ro whom Arch-Deacons were as 
much inferior as their Order of Deacon was to 
that of Prieſt. Till by the Advantages of a Per- 
ſonal Attendance on the Biſhop, and a delegation 
to examine and report ſome Cauſes, and a Com- 
miſſion ro viſit ſome remoter parts of a Dioceſe, 
their Power and Dignity was advanc'd above rhe 
Arch-Presbyter or Dean. Dr, Kennets Gloſſary. 
'Tis now allow'd that Arch-deacons have a Power, 
not only to Viſit, but ro Suſpend, Excommunicate, 
and in many places to Prove Wills, and in ſome to 
Inſtitute ro Benefices. Tis one part of theArch-Dea- 
con's Office to Induct all Clerks into their Benefi- 
ces within his Juriſdiction, and by the Act of 
Uniformity he is now obliged to be in Prieſts Or- 
ders. 1 8 . 3 | 
ARCHITECTURE. Some Writers on this 


Subject. | 


Vitruvius in Latin at Amſterdam 1649. Fol. 

In Engliſh by Mr. Chriſtopher Waſe:.  _ 
In French by Mr. ClaudeiPerraiile, Paris 1673. Fol. 
Courſe d Architecture Enſeigni dans ! Academie 


Royal d Architecture. Par Mr. Fran. Blongell, a 


Pars 1675. Fol. 3 
Mr. Evelyn s Parallel of Architecture, laſt Edit. 
1706. Lond. Fol. | | a | 0 8 
Adami Boeclers Arete fiire curioſa nova cum 
multis Figuris. Norimberg.) N 
Albert Dureri, Architectura & Geometria. Parn 
11 | | 
Potſis Architecture in 2 Vol. Fol. in Latin and 


Italian, and lately done into Engli(h. 


L' Architecture par Jacques Androuet du Cerceau 


Pary 1615. 


L' Architeaura d' Andria Palladio Venet. 1642. 
con Fig, This is Tranſlated into Engliſh. 5 
Vitruvius and Vignola, abridged by Mr. Perault. 
Palladios's Architecture. e 
. 5 Architecture. 
ARCHIVES, are the Roli, Chancery, Exchequer 
Office, or any places where Antient Records, Char- 
ters and Evidences are kegt⸗ 


ARCH-PRESBYTER , the ſame with Rural 


Deans. 


ARCUALIA Of, are the Bones of the Sinci- 


put; and according to Barthol. were the Ofſa Tem- 
porum. And the Coronal Sukure, is by ſome Wri- 


ters call'd alſo Arcaals, | 
ch AEO. 


| moſt intenſively Heavy. Bur ſome regard is to be 
and Conftiturions, and ſeems to have been the 


ſame with the Quintane or Quintal, as Dr. Kennet | 


de Numeris Multangulis lib. uns cum Commentariis 


Maſt- cloaths, which are Red-cloaths urg about 


ARM 


A 8 T 


AREOMETER, beſides that mention'd in Vol. 
I. Mr. Homberg of Paris hath invented a New In- 
ſtrument of this Kind, which is deſcrib'd in Phil. 
Tranſ. N. 262. Thus, A is a Glaſs-Bottle or Ma- 
traſs with ſo flender a Neck, that a drop of Wa- 
ter takes up in it about five or fix Lines or , of 
an Inch. Near thar Neck is a ſmall Capillary 
Tube D, about fix Inches long, and Parallel to 
the Neck. 
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When the Veſſel is filled, the Liquor is poured 
in at the Mouth B (which is widned ro receive a 
Tunnel) till it run out at D; chat is, till it rife in 
the Neck to the Mark C, by which means you 
have always the ſame Bulk or Quantity of Li- 
quor ; and conſequently, can eaſily tell when dif- 


ferent Liquors fill ir, which Weighs moſt, or is 


had to the Seaſon of the Year and degree of Heat 
and Cold in the Wearher : For ſome Liquors will 


Rarify with Hear, and Condenſe with Cold ; and | & 


accordingly rake up more or leſs room; See the 
1 "of the French Academy of Sciences for 
the Year 1699. 
ARIETUM Levatio, an Old Sportive Excer- 
cife, frequently forbidden in our Epiſcopal Synods 


thinks. See his Paroc. Antiquities. 
ARITHMETICK, Authors on this Subject are 
 Wingate's Arithmetick, the laſt Edition. 
Tocquet's Arithmetick in Latin or Engliſh. 
millisford's Arithmetick Natural and Artificial, 
Lond. 1656. a good old Book, | 
Diophanti Ale æandrini Arithmeticorum Lib. 6, & 


G. Bacheti, & Obſervationibus P. P. de Fermat. cui 
acceſſit Doctrinæ Analytice inventum Novum. Toloſæ 
1670. Folio. | | | 
Moor's Arithmetick. | 
Parſon's and Waſtall's Arithmetick and Algebra. 
Feak's Arithmetick in Folio. 
Wells Arithmerick in Latin, Oxon. | 
Sir Iſaac Newton's Arithmetica Univerſalis, Cam- 
bridge. 1607. ä 
Ward's Arithmetick, in hu Toung Mathematici- 
an's Guide. | 
ARMINGS, in a Ship, are the ſame with 


the our-fides of the Ship's upper Works fore and 


her fide, Irs Uſe is to atliſt the other Muſcle of 


the Soldiers ſtrike their Tents, and roll them up; 


Projection of the Sphere, is of two Kinds. The 


ARQUEBUSS 4a Croc, is a ſort of ſmall Fort 
Arms, carries a Ball of about 3% Ounces, and is 
now us d only in Old Caſtile, and in ſome Gar- 
riſons of the French, | | | 
ARTERIA Bronchialis, is a ſmall Artery (de- 
ſcribed by Mr. Ruyſp) which in the Lungs Creeps 
along upon the Branches of the Trachæa, or the 
Bronchia, | A 
 ARTHROSIS, or Articulation ; amongſt the 
Writers of Anatomy is divided into (1) Diarthro- 
is or De-arrticularion, which is a more looſe Arti- 
culation of the Bones; where there is a Manifeſt 
Natural Motion of one Bone on the other; in 
which it differs from the (2) Synarthroſis or Co arti- 
culation, which is a much cloſer Juncture and 
where there is no ſuch Natural apparent Motion of 
one Joint on the other. (3.) Ging/ymu, where 
each Bone receives into its Sinus the Proceſſus of the 
other; as in the Articulation of the Uina, Tibia, 
Humerus, & Offa Femorum. 
ARYTANOIDEUS Minor, is a Muſcle which 
runs on the Surface of the Arytænoidus Major, ari- 
ſing from that part of one of the Cartilagines Ary- 
tænidæi, nxet the Cricoides on one fide, and termi- 
nating in thatpart of the other Artytanoideal Carti- 
lage, which is fartheſt from the Cricoides on the o- 
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this Name in its Action, which is much ſtreng- 
then'd by this manifeſt decuſſation ot Fibres, 
ASAPHATUM, is a kind of Inpetigo, Serpigo, 
or running Itch, 3 | 
ASHLAR, is the Work-mens Term for Com- 
mon or Free-ſtone, as it comes out of the Quar- 
ry. 1 
ASPECT Double, is a Term in Painting, us'd 
for a fingle Figure repreſenting two or more diffe- 
rent Objects ; which is cauſed either by a change 
of rhe Poſition of the Eye, or by Angular Glaſſes, 


. Es 
ASSEMBLY, in the Military Art, is the ſecond 
Bear of a Drum before a March ; on hearing this 


and then ſtand to their Arms. The third Beat- 
ting is called the March, as the firſt is called the 
General. | 
 ASSISA magna, was a more ſolemn Trial by a 
Jury of 12 or more Knights, to give their Verdict 
in a Cauſe proſecuted per Breve de Refto.; i. e. 
where the Diſpute lies not about the bare Poſſeſſi- 
on, but of the Reght and Property; in this Diſtin- 
guiſned from the Aſjiſa parva or Minor, where the 
Queſtion is only of Poſſeſſion, in which the Jury 
were 12 ordinary Legal or Free-men Rerurn'd by 
the Sheriff. 5 „„ 

ASSISE Fudicium, is the Judgment of the 
Court given againſt the Plantiff or Defendant for 
Default. . 
ASTROLABE, this Planiſphere conſidered as a 


firſt is a Projection of the Sphere on the Plane of 
the Equinoctial in the Stereographick Way, the 
Eye being ſuppoſed to be placed in the Pole of the 
World. The other Aſtrelale is that of Gemma Fri- 
ius; which ſuppoſes the Eye in the Point of the 
Interſection of the Equator and Horizon, Project- 
ing the Sphere on the Plane of the oppoſite Meri- 
ian. 


ASTRONOMICAL Hours, are ſuch as are 


aft, and before the Cubbridge Heads; and there 


. are ſome allo hung round the Tops, and theſe are 


call d Top Armings. {#4 


8 ASTRO- 


| accounted from the Noon of one Natural Day, or 
as ſome will have it from Midnight, to the Noon 
or Midnight of the next Natural Day, 
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A Table of the Angle, with the true Motion of the Moon from the Sun, makes with the 
Ecliprick, in the Syzygies. 
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Efore I ſhew you the Method of the Calcula- 
tion of the Exact Time of the Eclipſes of the 
Sun and Moon; it will be proper to premiſe rheſe 
Obſervations by way of Lemmata: As Mr Whiſton 
hath done in his Prele# Aſtronom. 
1. That there is this great difference between an 
Eclipſe of the Sun and of the Moon: That a Lunar 

Eclipſe is the ſume entire, from what part of the 

Earth ſoever it be lookt upon, and doth not receive 
any alteration, from the divers Poſition of Places 

onthe Surface of rhe Earth; for where there is a 

real Loſs or Depri vation of Light, tis all one if you 

look upon ir from the Equator, or from the Poles; 
for the Beginning, End, and Quantity of the 
Eclipſe of the Moon depends on real Cauſes, and 
not only on the different Pofition of the Obſerver. 
Bur in the Sun the Caſe is quite otherwiſe : A So- 
lar Eclipſe, is not any real deprivation or loſs of 
Light in him; tis only a local interruprion of the 
Sun's Light to ſome particular Places, occafioned 
by the Interpoſition of the Moon's Body. For in 
ſach Parts of rhe Earth, as have the Centre of the 
| Moon's Body imerpoſed between them, and the 
Centre of the Sun; there may be a Tor! Solar 
Eclipſe ; whereas in Regions lying at ſome di- 
ſtance ſide-ways from thence, the Eclipſe may 
be only Partial; and if they lie very remote, they 
may not ſee the Sun eclipſed at all. And there- 
fore Lunar Eclipſes are of the greateſt Ufe in the 


a 
* 


of thof: of the Sun being uſeleſs for that Purpeſe. 
2. There are univerſally confidered, more So- 
lar than Lunar Eclipſes, but there are more of 
che Moon in any one particular Place; for fince 
the Earth's Dick, is much greater than the Disk 
of its Shadow ſeen at the Moon; it muſt needs be 
that- the Penumbra of the Moon, ſhall fall oftener 
into the broader Disk of the Earth while the Sun 
is eclipſed, than the narrower Moon can into the 
natrower Disk of the Earth's Shadow, while the is 
echpſed. Bur fince the Eclipſes of the Moon will 
be all obſerveable in the fame Place, as often 
as ſhe is never ſo little above the Horizon of that 
Place; whereas ſuch of the Sun only, will be 
\thble any where, as happen'when the Moon is 
interpoſed, between that particular Place and the 
Sun: "Tis eafily ſeen, chat in particular Plates, 
limur Eclipſes muſt be moſt frequent. 
23. Tora] Eclipſes of the Sun are very rate, fo 
= thar if you confider them with regard to any par- 
= tichlar Place, you will hardly have above two or 


9 


Reaſon of which, is, that the Vertex or Point of 
the Conical Shadow of the Moon's Body, 'dorh 
fall beyond the Earth's Surface, and ſomerimes 
doth- nor quite reach it: Nor is that ſtrange, 
When we rake notice, that the Moon's apparent Dia- 
meter dorh ſo little exceed that of the Sun, 


finding the Longitude of Places, the Obſervation | 


EST 
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of the ASTRONOMICAL TABLES, in 
tze Calculation of Eclipſes, xc. 
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nor. in every Central one neither; for If no Eclipſe 
happen when the Sun is in his Perigæum, and the 
Moon in her Apogæum, the apparent Diameter of 
the Sun will exceed the Lunar one, and ſo the 


Eclipſe will appear annular, or the Shadow of 


the Moon will be environed with a Ring of Light: 
all round about ig „ 
4. The Moon is never eclipſed by the very Sha- 
dow of the Earth it ſelf, but only by that of 
the Earth's Armoſphere. This was a Propofirion 

perfectly unknown to the Ancients, but is ſuffi- 

ciently. apparent and manifeſt, from the Confi- 

deration of Refraction. 3 

For thoſe Rays of Light which are next the 

Earth, enter into its Atmoſphere, and then go 

out of ir again : Bur while they do thus paſs out 

of a Rarer medium into a Denſer, they muſt by the 

known Lawsof Refraction, tend towards the Per- 
pendicular ; nor can it be otherwiſe when they 
go out of the Armoſphere again, for then they 
will recede from the Perpendicular ; and as well 
in the former Caſe as in the latter, the Perpendi- 
cular being changed, they are inclined rhe ſame 
way ; that is, towards the Axis. And from this 
double Refraction, when brought to Calculation, 
it appears that thoſe Rays of the Sun, which paſs 
near the Earth, are ſo infie#ed, as to concur in a 
Point long before they reach, to the Diſtance the 
Moon is placed a. 
5. In Lunar Eclipſes, the conſideration of Pa- 
rallaxcs and Refractions bath no Place; bur in Sc- 
{ar one's, tho' there be not much regard had to 
the /atter; there muſt be rhe greateſt ro the former. 
The Reaſon whereof, is, that with regard to 
Refraction and Parallax, the Shadow of the 
Earth in the ſame Place of the Lunar Tranſit is 
affected after the ſame manner, as the Moon her 
ſelf would be in paſſing thro it; and fo produces 
no difference in the Calculation. Ang in like 
manner in Solar Eclipſes, che Refraction of ei- 
ther the Solar or Lunar Light, at the ſame Ele- 
vation above the Earth's Horizon, is ſtill one and 
the ſame ; (as by late Obſeryation hath been aſ- 

certained ) as if both Luminaries had been ar the 
ſame diſtance from the Earth.” 88 | 


} 


li Xx . - hk q ' * " 
| whether, Horizontal, or in any Degree of Alti- 


three in the compaſs of an Hundred Years. The| 


But with Reſpect ro the Parallax, the Caſe is 


to be deemed far otherwiſe : The Sun's Parallax 
tude, being much leſs then that of rhe Moon; 
and therefore muſt be accurately confidered in the 
Calculation of Solar Eclipſes. 


. "; 


* * 


6. The middle Time of Eclipſes, is not the 
very Moment of the full or New Moon, but in 
or near that Place, where a Perpendicular let 
fall from the Centre of the Sun, or of the Shadow 
of the Earth to the Lunar Orbit, doth iaterſect ir. 
For fince the Direction, of the Lunar Orbit is di- 


that it can't totally cover or obſcure ir, but only 


in fome very Rare, Total, and Central Eclipſes, 
ö | 
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verſe from the Direction of the Ecliptick, making 
with it an Angle of at leaſt five Degrees; and al- 
lo ſince ihe exact time of the full and new Moon's. 

| 18, 


lo Ge. 


+» 


Time of a Solar Eclipſe, according as the Alti- 
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is, by conſent of all Aſtronomers, obſerved to 
be in a Plain, not Normal ro the Moon's Orbit, 
but to the Ecliptick, the neareſt approach of the 
Centres, which is the very middle Moment of the 
Eclipſe, can't happen in che exact New or Full 


„„ „„ * 


only the Signs, but alſo the Degrees and Minutes, 
and even the Seconds, as they ſhall occur. | 

Then add into one Sum, all the mean Motions 
of the Earth, of the Radix, of the Intermediate 
Years, of the Month, Day, Hour, Minute and 


Moons; bur a little before or after, accord- 
ing to the Moon's Latitude, and the Pofition 
of the Nodes, and in a Plane Normal, to the 
Plane of the Lunar Orbit, and not to that of the 
Ecliptick. : 

7. The Inveſtigation and Calculation of Solar 
Eclipſes, is much more difficult than that of the 

unar ones, becauſe the Parallaxes of the Sun and 
Moon are fo very different; and alſo that in the 


tude of the Luminaries above the Horizon, is 
greater or leſs, they are very much changed: and 


Second, in order to .ohrain \the., Earth's. mean 
Place: (or Sun's, if reckoned in directly oppoſite 
Parts of rhe Ecliptick), Then add the mean Mo- 
tions of the Perihelion, (taken from both the Ta. 
bles) after the ſame manner together, that its 
middle Place alſo may be had for the Time given. 
Next, Subduct the Pace. or Longitude of the 
Perihelion before found; from the. Earth's mean 
Place , and the. Remainder will be the Earth's 
mean Anomaly: which is the Baſis and Foundation 
of all the ſucceeding Operations. 


during all the Time of the Eclipſe, are mutable 
and variable. Beſides the divers Poſitions of rhe 
Ecliprick in different Horizons, whether you con- 


ider the Places of the Luminaries, as to Latitude 


or Longitude, do every where occaſion no ſmall 
Inequalities. 3 „ 

Theſe Things premiſed, I proceed to the Cal- 
culation of Eclipſes, beginning with thoſe of the 


Moon. 'And the firſt Work is, To find the Time| S 


of the mean and true Sy; yges. Which is done thus, 
1. Out of the Table of the mean Moxions of 
the Moon from the Sun, (which you will find 


amongſt 'the other Aft ronomical Tables in this 


Vol.) write down the proper Numbers for their 


Time ſought, from the Columns of the Radical 
Pear, the Intermediate Year, Month, Gc. and 


then add them all into one Sum, which Sum ſub- 
tract from an entire Circle or 12 Signs; andthe 
remaining Numbers, either by themſelves, if you 
ſeek the Conjunction, or with the addition of a 
Semicircle (or fix Signs) if you defire the Time 
of the Oppoſition, being turned imo Time, will 
give the exact middle Moment of the Conjunction 
or Oppoſition ſought. That is, if you firſt ſub- 


duct that Number which is next leſs than the 


given Number, and which is to be taken out of 


the Table of the mean Motions proper for Days, 


out of the ſaid given Number, and then ſeek for 
the Remainder in the ſame Table for the Hours, 
and ſubtract the Number there next leſs out of it, 


repeating the ſame proceſs alſo for Minutes, Se- 


conds, Sc. Then will the Day wich its annexed 
Hours, Minutes, Seconds, Sc. of the mean Time 


of the Syzygy ſoughr, be moſt accurately deter- 


mined. Unleſs indeed, it be Leap-Year ; for 
then the Day next than it, with its proper Mi- 
nutes, Seconds, Oc. will be the exact Time of 
the Conjunction or Oppoſition required. _ 
And having thus got, the equable or mean Time 
of the mean Syzygies; both the middle and true 
Time of the true Syzygies may be thus found. 

2. The next Work is to find the Sun's Longi- 
rude, or his true Place in the Ecliptick for the 
Time given. Which is done thus 

Seek the Time given, in the left Hand Column 
of the Table of the Earth's mean Motians, and 
that dot onlv for the Radical, but alſo for the In- 
termediate Years, with the Month, Day, Hour, 
Minute and Second: Write all theſe down in 


Then (you may next ” ac the Coequate Anomaly 
of the Earth, or the True Place of the Earth, 


with regard to the Center of the Sun: Thus, from 


the Table of the Equations of the Earth Orbit, in 
in which the difference between, che Trae and 
Mean Morions of the Earth are always given, 
ſeek the middle Anomaly of the Earth above found, 
on the left Hand, if it be within the firſt ſix 
Signs, but on the Right, if it begnthe fix latter 
igns, and find by the Rule of Proportion, the 
Quantity of the Equation anſwering thereunto; 
that is, not only that which the Table gives in 
whole Degrees, but alſo what correſponds to the 
Minutes and Seconds uf the mean Anomaly ; as by 
the Rule of Three tis eaſy to do: Then will this 
entire Equation, deducted in the former fix Signs, 
from the mean Motion of the Earth, and added 
to it in the latter fix, give the Earth's true Place; 
and that moſt exactly, if the Time at firſt given 
were the mean Iime: But if, as it is moſt uſual, 
it were the Vulgar and Apparent, the Numbers 


of Time: Thus, 


Apparent Time (or that which is made for the 
Ecliptick Figure of the Earth's Orbit, among theſe 
Tables, N. 1.) and chere ſeek the Earth's mean 
Anomaly, either in the right or left Hand Co- 
lumn, (as above ſhewn) and write down thence 


rected : Next go to the latter Table of Equation, or 
that which depends on the Inclination of the Equa- 


againſt it, you have that proper Equation, either 
to be added or ſubtracted as occaſion requires. 
And thus having gotten theſe two Equations; if 
they are both to be added, or both ſubtracted, the 
abſolute Equation will be their Sum, but if they are 
different it will be their Difference: And this Ab- 
ſolute Equation will help us to inveſtigate the 
Sun's Place at any given Apparent Time, tho' at pre- 
ſent it is done only as to the middle Time. For if 
out of the Table of the Earth's Horary Motion, ac- 


counted with reſpect to the mean Anomaly, . you 


tion correſponding to this at ſolute Equation, and add 
it to, or ſubtra# it from, as occaſion requires fm 
the Sun's true Place before found; what reſults, 


their order, with the Tabular Numbers correſpond- will be the Sun's correct Place in the Ecliptick for 


1:3g to them (which are called the mean Motions 
of the Earth and of the Perihelion) in a double 


Order, ſo that you may preſerve diſtinctly, not 


is 


the Time given, An Example will make all this 
plain, | | | 


/ 


found as above, muſt be corrected by the Equation 
| Conſult the 5% Table of the Equation of the 


the correſponding Temporary, Equation, either to 
be added or ſubducted according as is there di- 


tor and Ecliptick, and entring the Sun's Place in 
the Ecliptick, either at the Top or Bottom; 


find (by the Rule of Proportion) the Earth's Mo- 


Suppoſe 


ln . 


©, &* 2a 
. 
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To find the Moons true Place in the Heavens. 


Suppoſe you would have the Sum s Place in the 
Ecliprick for October 25. at one Hour, five Mi- 
nutes, and thirty Seconds Afternoon, in the Lear 
of CRE e EEE 

Note 1. That the Radix'sof the mean Motions in 
Flamſtedes Tables, are accommodated to the Me- 
tidian of London, and deduced from the Noon of 
the Day immediately preceding the Kalends of 
Janna : and therefote, every Leap-Year, a Day 

uſt be added to the Time given; and fince the 
Year before us in this Queſtion, was Leap- 


* 


Year, and the Month given October is at a di- 
ſtance from February, ( and it will be the ſame in 
all Months after the laſt of February) you muſt 
reckon the Time; not the 25th but the 26th of 
October. Look then into the Table of the Earth's 
mean Motions for the Year 1661. (which is the 
next preceeding Radix] where you find the Sun's 
Place to be 9 Signs, 20 Degrees, 25 Minutes, and 
42 Seconds, and the Perihelion to be 38. 79. 60. 500. 


* Make a little Table, and write all things down 
thus, te Fav? 109 
| rs | | 


What is Suns Place OE: 25. 1. 5: 30. p. m. 
In the apparent Time A. D. 1668 ? 


| Sun's Motion. Perihelion's Motion 


— 


. o | 2 


. 08 . 5 1 be, 


EE To Eo: 4s 
Biſſect. OF: 26.| 9 24 42 30 
= | Hour 1. 027/229 


yo 
0 


Min. 5. . 
Seconds 30. 8 I 


3 „ 4% 31. 


Sum of all, and the Place of the 


Sum of all 34 14 2 


TI 
Deduct. 24 for 2 Circles. 


Remains 


— 


1 5 Again from 7 14 29 45 The 
Subdact 1 32 


Remains 4 7 48 14 Which is che mean Anomaly. 


—— Perihelion. 


7 14 29 45 For the Sun's mean Motion. 
Dedut. 3 6 N Being the Place of che Perihelion. 


e 
1 _ The Proper Equation found as above. 


ii , 
© "Subtract again 40 The Proportionable Parts to be ſubtracted, as above 
1 ——— ſ—ů— ſhewn. | N 

: . N 4249 59 of For the Sun's Corrected Place. 

And thus may the Sun's Place be truly Calcalared for any Time aſſign d- 
| hs Wk 85 f ö Y . | We ky 5 ö . 0 fl 155 5 : on | | 
To. find the Moon's true Place in the Heavens. 


IN order by theſe Tables to Calculare truly the | 3. The very Motion it ſelf of theſe Nodes is 


I Place of 'the- Moon, which is much more in- 
tricate and troubleſome than the former; it will 
be proper previouſly, to remember theſe Particu- 


lars about her Motion. 


+ 


I. That her ver niean Mor ion. it ſelf, is ſubject 


to ſome Variation; and according to the various 
diſtance of the Earth from the Sun, which is cal; 
led its Anomaly. (and belongs to che Mon as well 
as the Earth) is ſometimes compleated quicker and 
ſometimes ſlower: So that her middle Menſtural 
Motion, is a little ſwifter in the Aphelia, anda 
little flower in the Peribelia, . 

2. Befides, the Motions of the Moon her elf 
and of the Apogæum, ( ſach as we had in the Sun) 
here is to be conſidered peculiarly, rhe Retro- 
grade Motion of the Nodes of the Lunar Orbit; 
and this Motion is to be added, where the former 
Motions were to be ſubtrafted from the Place of 


the Radix and vice vers, 


unequable, ſo that according to the different Po- 
fition of the Line of the, Nodes of the Moon's 
Orbit, with regard to the Sun; the Quantity 
of its Velocity is various and mutable, and there- 
fore this Inequality muſt be equated, before the Cal- 
culation can go on well. | 


ſubje& to the greateſt Inequality ; for in the ſame 
Poſition of the Monthly Lunation, when the Linea 
Apſidum 18 in the Syzygies, che Eccentricity is much 
greater, than when tis in the Quadratures : For 
the Moon doth nor Revolve in an Ellipſe, whoſe 
Figure is given in Specie, but in one perpetually 
changing, and whoſe form is much more oblong 
in the Syzygies than in the Quadratures, when ſhe 
comes nearer to a circular Figure: And this in- 
equality or continual Variation of her Excentri- 
city, and which can ſcarce be accurately deter- 


= (Ur) mined, 


4. The Eccentricity of the Moon's Orbit is 


Ix 
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— miped, cauſes very a confi 
Rar Calculations. 4. 22167" arbY 
15> The Motion of the 425 is as unequal, if not 
more ſo, chan that of the Excentricity, ſometimes 

jonary, ſometimes Progreſſive, and ſometimes 

ragrade. jt 107.290; Bal 

6. The Moon in every Month, moves faſter 

in che Syeygies, than ſhe doth in her Quadratures, 
and this Variation alſo muſt be equated, before 
the Calculation of he: Moon's Motions can ſue- 
ceed well. | | 1 
7. The Angle of Inclination of the Plane of her 
Orbit to that of the Ecliptick, is alſo continually 
changing; and this roo muſt be brought to an E- 
quation, before the Place of this every way varia- 
ble Planer can be exactly Calculated. See Sir I/aac 
Newton's Theory of the Moon, in Vol. I. 

Theſe Things being premifed, ler us attempt 
to Calculate the Moon's true Place in the Heavens 
for any given Moment of Time. | 

1. Firſt the Snn's true Place, his mean Anomaly, 
both the proper Parts of their correſponding Equa- 
tion, and the Abſo/ute Equation thence ariſing, 
muſt be found by the Method above deſcribed, 
without which, the Lunar Calculations will not 
be exact: For the Lunar Inequalities depend 
chiefly upon the Sun's Place; and without his 
mean Anomaly; the mean Mot ions of the Moon, 
and her other compound and irregular Motions 
cannot be adjuſted. And indeed unleſs both 
theſe are had, the abſolute Equation of Time 
can't be obtained; which yet is ſo very neceſſary 
to be known; that nothing can be done without 
ir: For the given apparent Time muſt firſt, by 
Means of this Equation; be reduced to the mean 
1ime ; the mean Motions in the Tables being ac- 
Sommodated to that, and nor co, the Apparene 
Time. | Wy 
2. From the Tables of the mean Motions of 
the Moon, of the Apogee, and of the Node, take 

our the mean Place of the Radixes in their ſeveral 

Columns; and theii from the following Tables, 
write out allo the mean Motions of the Moon and 


derable difficulty in Lu- 
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mah before found, be taken our of the Table of 
the Phyſical, Parts, to be added to, or taken from 
the Moon's mean Motion, and if the Anomaly be 
leſs by fix Signs, than the mean Motion of the 
Moon, let thoſe Numbers be added to, but if it 
be greater by ſix Signs, let them be ſubtracted 
from the męan Motion of the Moon; and then 
you will gain her Corre& mean Motion. 


tract its mean Motion or Place, from the Sun's true 
Place, the Remainder will be what they call be 


found be one of the greater; or that which anſwers 


| 


| 


To gain the true Place of the Apogee; ſub- 


Annual Argument: Which thus found, you muſt 
take out of be Table of the Equation of the Moon's 
Apogee, &cc. the Equation correfponding to this 
Annual Argument ; and this either added ro, or 
ſubtracted from ( according as the Table directs) 
the middle Place of the Apogee, will by the Sum 
or Difference accordingly, give the True one for 
the Time given. | 


Out of the ſame Table, take the Eccentri- 
city of the Moon's Orbit for the Time given; and 
if it be leſs then the mean Eccentricity (in the 
Head of the next Table) ſubtract it thence; if 
greater, take the mean Eccentricity from it, re- 
waving the difference for other Aſtronomical 

es. "0 

5. That you may gain the Moon's Place yet 
nearer to the True, ſubduct the true Place of the 
Apogee of the Lunar Orbit, from the corre& 
mean Motion of the Moon (found in Arr 3.) and 
Note the remaining Numbers ;. for they will 
ſhew you the mean Anomaly of the Moon: Which 
aſſyon as you have obtained, carry to the Table 
of: the Equations of the Moon's Centre, and thence 
(making a Proportion when there is occaſion for 
);take. our wo Equations, as well that which 
elongs to the mean Eccentricity, as that which 


anſwers to the greateſt, if the Eccentricity before 


to the leaſt, if the former Eccentricity be one of 
the leſſer; and find the Difference of theſe two 
Equations, by carefully ſubtracting the leſſer from 
the greater. This being rightly done, you may 
by the Rule of Three thus find the Parts propor- 
tional. Say, as the Difference between the great - 
eſt or leaſt Excentricity, and the mean one, is to 
the difference of the two Equations laſt found:: 
So is the Difference between the mean and the 
true Eccemricity, to the proportionable Parts 
ſought. Which being thus found, if they are 
either added to, or ſubducted from, as Occaſion 
requires, the mean Equation; the Sum or Dif- 
ference will give the true Equation of the Lunar 
Orbit, to be added to, or taken from the Moon's 
mean correct Place, according as the Title directs, 
and by this means you will obtainthe Moon g equated 
Place. And yet with all this Pains, you have not 

zotten the Moon's Place ultimately correct; but 
only ſuch a Place of her, as is fuppoſed to be wich- 
out che Bufineſs of Reflection or Variation, (and 


Der 


RiHſen ones; yet becauſe the Motion of the 
Notes (contrary to all the Reſt) is always Retro- 
brit „the intermediate Numbers are to be ſub- 
dudted from, not added to the Radical, in order 
by the difference to find the true Place of the aſ- 
cending Node at the Time given. And having 
thus gotten the mean Places of the Moon, Apogee 
and Node, the next Work is, F 
3. To find their rue Places. In order to which, 
let the Numbers anſwering to the Sun's mean Ano- 


© * 


alſo ſerting aſide the Confideration of Latitude, ) a 
Matter perfectly unknown to the Ancients both in 
Name and Nature. Bur you muſt go farther thus, 

6. Subtra& the Sun's true Place from this equa- 
ted Place of the Moon, and the difference will be 
the Diſtance of the Moon from the Sun, but yet not 
exactly true. Wherefore our of the Table of the 
Variation of the Moon, take the Numbers an- 
ſwering to this Difference or Diſtance between the 
Sun and Moon, and they wilbgive the true quan- 
tity of the Variation, as the laſt and conſuramate 
Equation 


. 


| 


* 


* 
— 


92 K #4 0 — 


. 
/ 


n 


— 9 


To find the Moon's true Place in the 


Heavens. 
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rauation. Which Equarion if it be added to, 
ah taken from the Moon's equared Place, accord- 
ing as Occaſion requires, the Sum or Difference 
will give you what hath been ſo long ſought, The 
true Place of the Magn in her proper Orbit. The 
next thing to be done, is to gain her true Place, 
with reſpect to the Ecliptick, both in Longitude 
and Latitude. In Order to which, ,t 

7. Subtract the mean Place of the Node (which 


was before found) from the true Place of the Sun; 


added to it, and then ſay by the Rule of Propor- 
tion, as the greateſt Increment of thoſe Mi- 


Inglination before found, to the Parts Proportio- 
nal; and thoſe added to the Simple Latrrude of 
the Moon, will give her true Latirude from the 
Ecliptick. i enn 11 „ I TEE 
And theſe Directions are ſufficient for finding 


the Remainder is the Sun's diſtance from the Node, | the Moon's true Place, both in her proper Orbit, and 


which having gotten our of the Table of the Equa- 
tions of the Node, take the Equation proper to 
the Diſtance, which being added or ſubtracted 
according to the Title of the Table, will give the 


true Place of the Node for the Time given. And 


becauſe nor only the Equation of rhe Node, bur 
even the mutable Inclination of the Limit, or of 
the Plane of the Moon's Orbit to the Ecliptick, is 
proportional to this Diſtance ; rake alſo from the 
{ame Table, the various Inclination of the Limit, 


in the Ecliptick ; and both as ro Longitude and 
Latitude, at leaſt according to Horrox's Theory. 
But there are yet behind ſome other Inquiries of 
no contemptible Conſideration, which muſt be pur- 
ſued to complear the true Theory of this every 

way changeable Planet As firſt to find the Quan- 


Time aſſigned. 2. Her apparent Diameter. 3. 
Her true Horary Motion in either Syzygy, and the 
Knowledge of theſe, is very neceſſary for the exact 


or the Numbers expreſſing the exceſs above the Calculation of the Eclipſes of the Luminaries. 


leaſt Inclination ( five Degrees) out of the proper 


Column; that ſo having gained the true Place of | 


the Moon's Node, and the Equarion of the Limit, 
you may the better obtain the Moon's Longitude 
and Laritude for the Time given. of} 
8. Take then this true Place of the Node, from 
the true Place of the Moon in ber proper Orbit, 
before determined, the Remainder is whar they 
call the Argument of Latitude: And 'our of the 
Table of the Reduction and Exceſs of the Inclina- 
tion of the Orbit, take the proper Number corre- 
ſponding to ſuch Reduction or Exceſs: And ſay 


Wherefore let us next go on thus. 

10. To find the true Horary Motion of the 
Moon in either of the Syzygies, out of the Table 
of the Moon's Horary Motions correſpondent to the 


the Eccentricity is greateſt and leaſt, and note 
the difference; then ſeek the true Eccentricity of 
the Moon's Orbit, in the very Moment of the 


and obſerve well the Difference between that, and 
the leaſt Eccentricity of all, then work thus accord- 


by the Rule of Three, As the greateſt Increment of between the greateſt and the leaſt Eccentricity, is to 


the Limit (in Minutes of Degree) is ro the Exceſs 
given :: fo is the preſentlncrement of the Inclinarion 
of the Limit (viʒ. above five Degrees) to the Parts 
proportional required; which Parts thus found, 
added to the Simple Reduction, ſhall give a Rdu- 
ction true and perfetti, which being after the man- 
ner of an Equation, added to, or taken from the 
Moon's true Place in her proper Orbit.; will give 
ber Longitude, or her true Place in the Ecliptick. 
9. And this Longitude of the Moon being ob- 
tained, you muſt thus proceed to ſeek her Latitude. 
From the Table of the Moon's Latitude, which 
not only ſhews her Simple Latitude, ( ſuppoſing 
the leaſt Inclination to be of five Degrees only ) 
but alſo the Parts proportional to be added to it, 
when tis near a third of a Degree or 18 Minutes 


more. Out of chis Table I ſay, take her Simple 


þ 


the Difference of the Horary Motions now found :: 
ſo is the Difference between · the preſent and the 


which Parts ſo found, if added to the Horary 
Motion correſponding to the leaft Eccentricity, 
when is /e/s than the Horary Motion belonging to 
the greater Eccentricity, or ſubtracted when *ris 


the Ecliptick, inthe very Moment of the Syzygies. 
And from this, taking the Horary Motion of the 
Sun (above found) you will bave the Horary Mo- 
tion of the Moon from the Sun. 

And when thus the Reaſon and Merhod of find- 


determining her Horizontal Parallaxes, and appa- 


Latitude anſwering to the Moon's Argument of 


being one and the ſame. 


Latitude 1 with the Parts proportional to. be 


nutes, is to the preſent Increment : : fo is the ex- 
ceſs of the Inclination of the Orbit above the leaſt 


tity of the Moon's Horizontal Parallax for any 


mean Anomaly, take out the proper Numbers when 


Syzygy (according as directed in Number 5 above) 


ing to the Rule of Proportion. As the Difference 


leaſt Eccentricity, ro the Parts proportional; 


greater; will give the true Horary Motion of the 
Moon, both with regard ro the Sun, and alſo ro 


ing the Moons Horary Motion is known, that of 


rent Diameters will be fo ſoo, che Reaſon of both 
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The Calculation of Eclipſes. W 
N order to make the Nature of Eclipſes, their; 6. But becauſe there is for the moſt Part, ani, MR ſ⸗ 
ſeveral Phænomena, and the Calculation off clination, or angle of a little more than five De. & ÞH 
the Times of their Appearances more clear and|grees, made between rhoſe two Planes; it will! T7 
intelligible,. it may be uſeful (with Mr. hi- be plain that Eclipſes can only happen at thoſe D 
fon } to premiſe theſe following preparatory Pro- Full and New Moons, in which ſhe is in or net . 
politions. erty EIT" ; the Nodes, or the Points of Interſection of the two wu 
1. That the Moon is a Body perfectly opake, Orbits: And this happens uſually in every Luna- o 
having no manner of Light of her own, nor ation. Wherefore were the Lunar Nodes immoveabl; ME i 
Power of Tranſmitring rhe Light ſhe receives from (with reſpe& io the Sun) there would be even it 
oo the Sun. 7” i: now, an Ecliple of Exch Luminary, in every Sy. WR 5: 
Ss 2. That the Earth and Noon are both Bodies| nodical Month. = » 
very little, in compariſon with the bulk of the] 7. And becanſe for the Producing an Eclipſe, EE 
| Sun, as appears from their feveral Diameters: nor only the Acceſs of the Noon ro-the Nodes ij N. 
| That of the Sun being about half a Degree; neceſſary, but alſo ſuch an Acceſs as ſhall happen 
; whereas that of the Earth is not above a Third of at the Time of any of the Syz5gies, or at either 1 
a Minute, and that of the Moon ſcarcely a Fourth New or Full Moon : Tis plain, that the Eclipſes e 
1 ct the Diameter of the Earth, if they were borh| of the Luminaries can oy happen at thoſe Time . 
1 | to be ſeen from the Sun. Seer we the Year, in which the S; zygies are in or neax t. 
M Ds 3. Wherefore the Figure of the Shadow in both | the Nodes. 3 1 
Lid a Solar and Lunar Eclipſe muſt-be Conical, and 8. Wherefore there will be, for the moſt part, 1 
1 - rerminating in a Point. 3 X Four notable Eclipfes, or ſuch as ſhall be v1fibl MR 
|| 4. The Mucro or /eitex of this Cone of Shadow and conſpicuous ro ſome or other of the Inhabi. fr 
8 in either Eclipſe, falls ſhort of any of the other |rants of the Earth, every Year. Two Solar, and | b 
1 Planers; which therefore can never be concerned two Lunar. For Since for many Days together, I 
| in theſe Deficiencies of Light. the Sun's Place is once in: every Year, but a lte 
5. Were the Plane of the Lunar Orbit co- incident diſtant from the Northern Node; and then after © 
1 — with that of the Ecliprick, there would be a To- | about a Fortnight, (for the fame Time) as net © 
| - tal and Central Eclipſe of each Luminary in every |ro the Southern Node of the Moon, there muſt 0 
4 | Lunationz and the Lunar Eclipſes would be vi- happen (generally) Two Syzygies, during each ck 
| fible all over thoſe Parts of the Earth, whoſe Ho-|rhele Acceſſes of the Sun to the Node, and conſe- © 
1 rizon ſhe is above: But the Solar Eclipſe only to quently at each Syzygy, there muſt be an Eclipſe, RE * 
5 thoſe Parts of the Earth directly oppoſite to the Having thus in part prepared the way for e ( 
+8 | Sun and Moon at that Moment, which is the very | Calculation of Eclipſes by theſe Preliminary Co- * 
| Moment of the Syzygy : And conſequently to de- ſideratlons; the Work it ſelf will follow by De- | 
termine theſe Eclipſes then, we need only calcu-| grees. And firſt in Order, + ml 
LT agus ) ])“ \. = 
55 a ? ; 3 5 e 
r= „ —— ä — nr RR 
. To Calc ulat e all Echp ſe of the Moon. W . 
3 O muſt proceed thus, Io find the Time of provided it be not Leap-Year : For if ir be, you .. 
- the mean and true Syzygies, © © © {muſt rake the Year that is next leſs with its 
1. From the Table of the mean Motions of the Months, Days, Hours, Minutes, Seconds, Ge. 8 
Moon from the Sun, take out the proper Num- adjuſted & before. | 1:50 
bers for the Radical Year, and the preſent Year, | And thus having got the mean or equable Time 
and Month, and writing them down, add them of the mean Syzygy; you may by the following 
up into one Sum; which Sum take our from an Method, find the mean and true Time of the tru: 
entire Circle or 12 Signs: Then if you ſeek for Syzygies. 5 | = 
the Conunttion, the Remaining Numbers alone, | 2. Firſt find the Longitude of the Sun in the | 
or with the addition of fix Signs or half a Cir- Ecliptick, and of the Moon in her Orbit, as hat- 
cle if you want the Oppoſition, being turned into been before ſhewn : Then if the Places of the We 
Time, will give you the mean Moment of the Sun and Moon agree in Longitude exactiy, which WE 
Conjunttion or Oppoſition ſought, Thar is, if firſt | very rarely happens; or if they are diametrically WE « 
you deduct (out of the next Table of che mean | oppoſite, then both the mean and true Syzygies do 
Motion for Days,) the Number which is next | both happen ar the ſame Moment of Time: But 
leſs than the given one, from that given Number; if, as it will moſt times happen, they be not tte 
: and ſo do alſo out of the Columns for Hours, Mi- ſame, the Difference between them muſt be notes, WR | 
nutes, Seconds, Sc. for then the Day with its and turned into Time, in order to find the t. 
Hours, Minutes, Seconds, Oc. ſo found ſhall | Syzygies, thus, | „ 
be the accurate mean Time of the mean eie, 3 | | LE 
| Wie 


as 
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ſo determine the Duration and the ine, &c 


3. Write down the True Horary Motion of the 
hun, correſponding to the mean Anomaly ( found 
above) and from the ſame Tables do the ſame by 
the Moon; then Subtract the Sun's Horary Mo- 
tion ſrom the Moon's, the remaining Numbers 
will thew the Horary Motion cf the Moon from 
the Sun, or what ſhe gains in one Hour. Then 
ſay by the Rule of Three, As the Motion of one 
Hour, is to that one Hour, or to 60 Minutes in 
Time:: fo is the Difference of Longitudes, or the 
'Diftance cf the Sun from the Moon, to the Inter- 


as 
LE 
28 
8 
9 8 


which Space of Time, if the Moon hath not yet 
overtaken the Sun muſt be added to the mean 
time of the Syzygy ; but if the be gone paſt him, 
ir muſt be taken from the mean Syzygy, and the 
Sum or Difference will be the true HY, to a 
Moment. | | 

But two things muſt here be noted, that this 
Matter may be truly underſtood. (1.) Thar the 
Moon's mean Anomaly ſhould not be entred in the 
Table of the Horary Morions, till 'tis firſt aug- 
mented by half irs diſtance from rhe Sun, if the 
Moon have nor yer overtaken him; but if ſhe hath, 
then the Anomaly muſt be leſſened as much. For 
ſince the Reaſon of bringing the Anomaly to that 
Table, is only to ſhew with what Velocity the 
Moon hath attained, or will attain her Diſtance 
from the Sun: Tis plain her Horary Motion is to 
be taken neither in the beginning nor end of that 
Interval, when it may be quicker or ſlower, but 
when 'tis at a mean in the middle. (2.) The In- 
terval between the mean and true Syzygy, ſeldom 
exceeds 12 Hours, never 14, as by Aſtronomical 
Computations is apparent. oo 
4. Having thus found the mean Time of rhe 
true Syzygy, the true Place of the Sun in the Eclip- 
tick, and of the Moon in her Orbit, muſt be found 
(as above directed) correſponding thereunto, to- 
gether with the Moon's true Latitude from the 
Ecliptick agreeable to the Moment of the true Sy- 
25 gy, as hath been already ſhewn. Then 

5. From the mean Time thus found, an Fqua- 


(as is above ſhewn) the Abſolute Equation of Time, 
either Adjectitious or Ablatitious by help of the Sun 
mean Anomaly ; and contrary to ĩts Title, add it ro, 


Cr x 
i 


ä 


val or Space between the mean and rue Syzygy; 


tion may be formed to find the Apparent thus, get 


if it be Ablatitious, or ſubtract it from, if Adjecti- 
tious, the mean Time now found: By which 
means the apparent Time of the true Syzygies will 
be gained. „ ET ER, | 
6. Having thus obtained the true Moment or 
Apparent Time of the true Conjunction and Op- 
poſition, there are yet two things more ro be 
done, before we can advance any farther ; i, e. ro 
know the Moment of the Apparent Time, in which 
the Centres of the Luminaries are at their leaſt 
Diſtance, and at what Moment of the . ſame Time 
the Sy zygies happen in che — 8 SIG 
There is uſually a great Difference berween the 
neareſt approach of their Centres and the Moment 
of the Full or New Moon, and therefore between 
thoſe Moments of Time, and the Time of the true 
Syzygy in the Moon's Orbit, accounting from tbe 
| beginning of Aries. For the Time of the Eclipri- 
cal Full or New Moon, in a Plane Normal to the 
Ecliptick: The Time of the neareft approach of 
their Centres, in a Plane nearly Normal to the 
Lunar Orbit: The Apparent Time of the Syzygy 
in the Lunar Orbit, where rhe Archs drawn from 
the beginning of Aries, to the Centres of the Sun 
and Moon, are equal, is obſerved to happen in 
a Plane Normal, neither to the Ecliptick, nor the 
Moon's Orbit, but in an intermediate one between 
both. The half therefore of the Exceſs or Defect, 
of che leaſt Diſtance of their Centres in the Eclip- 
tical Syzygy, is nearly equal to the Difference 
between the Time of rhe Full or New Moon in 
the Lunar Orbit, and that in the Ecliptical Orbit, 
and conſequently to the leaſt Difference of their 
Centres, and this haf Difference is called the Re- 
duct ion; which if taken from the Time of the true 
SyZygy, accounted from the beginning of Aries, 
will give the Moment of the Ecliprical Syzygy; 
if added to it, the Moment of the neareſt approach 
o HRTIRS SELF 
Tol get this Reduction by the Aſtronomical Ta- 
bles, Note the true Horary Motion of the Moon 
from the Sun (or Earth) in the Front of the Table, 
and in the Column under it, and over- againſt the 
Argument of Latitude placed in the Side, you will 
find the Reduction ſought, ro be uſed, as is juſt 
now ſhewn. N os 


| 


| 


; 4nd chief thing to be done, 
of their Centres. 
OR whether there will be any Eclipſe or not; 


F and if one, what its Quantity, Duration, Sc. 
will be, can only be known this way. 

Now this leaſt Diſtance is always equal to the 
Moon Latitude, in the Apparent Time of the 
Syzygy, in her proper Orbit. This Latitude 
therefore, at the Time of the Oppoſition in a 
Lunar Eclipſe muſt be firſt ſought, as hath 

een above ſhewn : And then the next Work will 
be, to Calculate The Magnitude or Semidiameter of 
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Jo determine the Time and the Duration, and other 
= Cncumſtances of the Eclipſes of the Luminaries : The firſt 
is to find the leaſt Diſtance 


the Earth's Shadow, in the Place of its Tranſit over 
the Moon. | | 
Which being compared with the leaft Diſtance 
of their Centres, will account for the Chief Phz- 
nomena of Lunar Eclipſes. As for Inſtance, | 
"1. If from the Sum of the Sun's and Moon's 
Horizontal Parallaxes, you take the Apparent 
Semidiameter of the Sun; the Difference will be 
the Apparent Semidiameter of the Earth's Shadow, 
in the Place of irs Tranfit over the Moog, as is 


14 


plain 
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ſton Aſtronom. p. 62. ) Wherefore the Horizontal 


meter of the Moon: If their Sum exceed the 


leſs than the leaſt Diſtance between the Centres, 


7% then the Diſtance aforeſaid, only ſome Parts 


the Lunar Scmidiameter in Degrees and Parts is to 


As the Sum of the Apparent Semidiameters of 


* n * 
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The Uſes of the Aſtronomical Tables. 


plain fm the Diagram of Hipparchus( vid. Mhi- 


Parallaxes of the Sun and Moon, for the ſeveral; 
Degrees of the Anomaly, being given from the 
Aſtronomical Tables, and alſo the Apparent Se- 
midiameters; it will be eaſie to determine the 
Magnitude of the Earth's Shadow. | 


2. The Apparent Semidiameter of the Shadow 


being chus found, add to it the Apparent Semidia+ 


leaſt Diſtance of the Centres before found, there will 
be, at leaſt a Pattial Lunar Eclipſe. But if it be 


the Moon will not be at all obſcured by the Ter- 
reſtrial Shadow. 1 ers | | 949 

2, Next ſubtract the Apparent Semidiameter 
of the Moon, from that of the Shadow : And if 
the Difference be equal to the ſaid leaſt Central Di- 
ſtance, . there will be a tota! Eclipſe of the Moon; 
but ſize mora, as they ſay, that is, the Moon will 
begin to emerge out of the Shadow, as ſoon as 


- 


ever ſhe is totally, obſcured : If this Difference be 


of the Moon's Body will be covered: But if it 
be greater, the Eclipſe will not only be Total, but 
cum morn ; that is, the Body of the Moon will re- 
main perfectly covered for ſome time, / 

4. In order to find the Quantity of the Eclipſe, 
eſpecially in Partial ones, (which Quantity is 
commonly eſtimated by Digits and 6orh Parts of 
Digits; for the Moon's Diameter is ſuppoſed to be 
divided into 12 Parts or Digits, and each Digit 
into 60 equal Parts) From the Sum of the Appa- 
rent  Semidiameters of the Shadow, and of the 
Moon, ſubtract the leaſt Diſtance of the Centres, 
and then the Difference or Remainder, reduced to 
Digits by the Rule of Proportion, will give the Quan- 
tity of the Eclipſe : Therefore ſay, as the Meaſure of 


the ſame, in Digits :: that is 60, ſo ſhall that Diffe- 
rence which anſwers to the Quantity of Obſcura- 
tion in Degrees and Parts, be to the ſame ac- 
counted in Digits and Parts. EY 

5. To find the Angle of Incidence, proceed thus; 


the Shadow, and of the Moon, is to Radius :: ſo is 
the leaſt Diftance between their Centres, ro the 
Co-fine of the Angle of Incidence, which there- 


_—_— 8 A 


mn. 


theſe two Angles of Incidence and Exit, but alſo 
that of Total Immerſion aud Emerſion is to be 
considered, you muſt next proceed to find it. 
Which this Proportion gives, : 

6. As the Difference of the apparent Semidig. 


meters of the Shadow and of the Moor, is to 


Radins:: ſo is the lenſt Diſtancs of the Centres to 
che Co ſine of the Angle of Immerſion. Where. 
fore the Quantity of the Eclipſe being known, 
you will have the Angle of Incidence and In- 
merſion. e | 

7. To find the Mora or Time of the Duration of 
ai Lunar Eclipſe. | | . 


1 


Say, as Radius, to the Sine of the Angle f 


Incidence: : ſo is the Sum of the Apparent Semi- 
diameters of the Shadow and of the Moon, to the 
Semi-mora, or half the Duration of the Eclipſe. 
8. To find the Duration of the abſolute Darkneſ 
in a total Lunar Eclipſe, | : 
Say, as Radius, to the Sine of the Angle of 
Immerſion:: fo is the Difference of the Apparent 
Semidiamenters of the Shadow and Moon, tg 
the Motion of the Semi-mora, or the Duration 
of abſolure Darkneſs. I Say the Motion of the 
Semi-mora, becauſe the Motion of the Moon 
during that Space of Time, or the Line that ſhe 
deſcribes during this Se9:#=mora, or half Space of 
Time in which the abſolute Darkneſs continues, 
is rather meant, than the Mora or Space of Time 


ir ſelf, But if you would have it expreſt in 


Time. Say, as the Horary Motion of the Moon 
from the Sun, is to an Hour or 60 Minutes in 
Time :: ſo is the Motion of the Semi-mora in the 
ablolute Darkneſs, to the half Time of its con- 


tinuance: And thus the middle Moment of the 


Eclipſe is found. | 


9. To find the Moment of the Beginning and End 
of a Lunar Eclipſe. | | 


From or to the middle Moment of the Eclipſe, 


take or add the Semi-duration; and you muſt 
have the beginning and end. And if from or 
ro the middle Moment you take, or add the S- 


mi-mora of abſolute Darkneſs, you will have the 


beginning and end of that Darkneſs. 
And thus have you a Calculation of a Lunar 
Eclipſe, not very difficult, if compared with 


fore will be found ; as alſo, its Equal, the Ang le 


— 0 . 


that of a Solar one, and free from the Trouble of 


Parallaxes and Refractions. An Exaniple follows. 


of. the Exit. But ſince in total Eclipſes, not only 
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4 Calculation of the Mon 5 Place * April 5 ET 1907; - 
gh: | Mia, Motion C |. Loom = Reeg Node. 
| . . . 1 75. . . 3 Ho = 
* Radix 1901 [10 15. 19 50 11 | 8 18 20 3 24 20 6 
Years ſincte 6-13. 5 9 INT. 4 F 4403 3 26 1 29 pa 8 
April Days VF I 
J) 14 „ 37 6 1,37 
Minutes 46 0 25 15 %%%ͤ;⁵¹¹] © 4 40 | 
C7 M ; 
| Mean Motion Som © 24 7 40] 7. 23 - $ 56 4 1 5 QTake this from 1 
| 7 $04 | p 1 1 the upper i 
; 55 72 . N IJ „ 19 I1lNomber, - there io 
| Sun mean Anomaly 9 17143 41, — ——— 5 Sant attkg 1 
| parts Phyſical Subtr. 0 &© 16 52 26 14 TT a 57 : 1 
| Middle Place Correct 6 23 56 48 Suns true Place. Sun true Place. Suns true Place. 1 
1m C b ES SP Fa | 1 21 ml 
Apogæum Subtr, 7 144 42 23 | 2 05 8 1 
| Mean Anomaly 11 *9 14 255 3 12 thi 29.55 4 Suns Diſtance 1 
| Equation add D.- 3 3 © Annual Argum. Sun Gil fr. Node. e e e M 
Equa:ed Place in s Orbit 6 26 17 48 | = 
True Place of the Sun . 486 14 57 8 20 33 Y 1 
| Moon's Diftance from the Sun's o 2 51 Eqn Subtr. 1 Equaion add, | Tn add, = . 
| Variation ada " 4-0 40 þ = i ar e Longo JM 3 =_ 
| Troe Place in the Orbit 6 26 17 49, - 8 "th r 74 
| Node Subrr. 286 19 16 Th Pl: or ch A 5 0. en 1 
g . | e true ace e Apo it 
Argument of Latitude 5 29 38 33 0 Nele 7 23 12 75 =_ 
| Ten ende b . 4 Indlinarion of the Limit 5 18 © 1 
i 5 . 4 | | ſt ici 668 mY 
True North Latitude | ow * greateſt Bocentriciry 1 * - bl 
RO En nn WS © -0g MI + | | i = 
= Former Equation add ah T 15 RE | 3. 
BY Latter Equation ſubtract * | 7 39 _ 5 det =_ 
p 1 — ; | : bi 1 
| The Dif. is Equation now add, ISAS SQ 1 Difference p . . 1 
ö 5 NN Difference between) | 1 
> h x , | . f 7% 
; Wherefore the Apparent Times bg the Eclipſe pede og — 1 YA 
will be: Thus . 3 1 1 1 
B bird 1 E by 
f Peginning _. 1 4 & The Horar Motion of _ * 29 36 15 
f Middle 13 4 8 4. * Of the Sun _- 4 26 4 
15 27 3 | Horary Motion of rhe Moon from the Sun 27 30 = 
| : Ao 1650/l. 60 172. 5 A Wherefore the Difference of % ; 
| Time to be Sat ducted, is 6+. mY 
And therefore the Middle of the Eclipſe will be 13h, 39'. = 1 
% The Moon' s Horizontal Parallax | 540. 487 . I 4 
.2 % Rede add 19 1 if 
I 5 TT det 58 | if 
The Sun s Semidiameter Subtr. 5 01 1 
Remains Semidiameter Shadow 38 57 | png 1 1 
| Moons Lemidiamerer | " 48 e bY 
"ES. +. 9 
Tben lay 27. 5: 6007 33, 7 117 17 ik. 57 r. Wherefore the 1 
Duration 2 the Eclipſe, is 3h. 35. 5 
Beginning „ „ e 6 AY WH 
End 15h. 37m. 12". * 
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deprived of his Light, but only ſome Parts of 


Earth for a Time deprived of its diurnal Ro- 
tation round its Axis, while the Mcon freely re- 


ſuch People as inhabit the Earth's Equator; 


but if it fall ſport of it, as is moſt uſual, then che 
Eclipſe will be annular. fo 


. 


IN order to which, let it be premiſed, 1. That 
1 this Eclipſe of the Sun is improperly ſo call d, 
and may with much more juſtneſs take the Name 
which ſome of our Modern Aſtronomers have 
iven ir, -when they call ir an Eclipſe of the Earth ; 
Fe ſo in reality it is, the Sun by no means being 


1 


our Earth looſe theirs, by being within the Sha- 
dow of the Moon's Body, when it happens to be 
interpoſed between them and the dun. 

To illuſtrate this the better, ler us ſuppoſe the 


volves round us. And ſuppoſe the Moon to be 
in the very Nodes, and fo without any Latitude: 
Then tis plain that the Centre of the Moon, 
being in the Plain of the Ecliprick, directly inter- 
poſed berween the Centres of the Sun and Earth, 
will occafioh a' Central Eclipſe of the Sun, to 


which will be zota/, if in that Place the Appa- 
rent Diameter of the Moon exceed that of che Sun; 


2. But if at the Time of the Eclipſe, the 
Moon be not in the very Node, but a little Di- 
ſtance from it; then the Centre of the Moon's 


The Uſes-of the Aſtronomical Tables 


To Calculate an Eclipſe of the Sun. 


Shadow will not deſcribe the Ecliptick, nor 
any great Circle on the Earth, but a leſſer Ci. 
ele, or a Chord of a great Circle in the Plane of 
the Dis, | e | | 
3. The Figure of the true Line or Path, which 
the Centre of rhe Penumbra and Shadow de 
ſcribes on the Spherical Surface of the Earth 
is not exactly Circular, but a Portion of + 
Curve more or /eſs regular, according to the 
Motion of the Earth and the obliquity of its 
Bene oo: WY 
4. The Moon's true Parallax, to be eftimare} 
in a Vertical Circle, here puts on the form of 
other Parallaxes, and makes a Difference, not 
only in a Vertical Circle, but even in thoſe of 
Longitude and Latitude: So that on this Ac- 
count, the Apparent Longitude and Latitude of 
the Moon, do very much vary, and render the 
exact Calculation of Solar Eclipſes very difficult. 
5. However there hath, been a Geometrical 
Method, found our by Sir. Cbriſi pber Wren, 
Mr., Flamſted and Mr. Halley, to avoid this te- 
dious and precarious way of Parallactick Calcu- 
lation, and of delineating a Solar Eclipſe by 
Scale and Compaſs. See Flamſtede Doctrine of 
the Sphere, in Sir Jonas More s Mathematichs, Vol. I. 


| 


To determine the Moment of the Beginning and Ending, and | | 


the Duration of 


I. PRO M the Moon's Horizontal Parallax, 


1 ſubtract the Solar, the Remainder will be 
the Semidic.meter of the Sun's Dich. Then collect 


into one Sum, the Horizontal Semidiameters of 


the Sun and Moon, which Sum will be equal 


to the Semidiaweter of the whole ' Penumbra have the Angles of Incidence as they are called; 


of the Mocn, from whence a Solar Eclipſe 

atiſes, r i To 9Þ:4] 
2. To the Semidiameter of the Disk, add that 

of the Penumbra ; and if the Moon's Latitude 


at the Moment of the true Conjunction in her 


proper Orbit be leſs than that Sm; there will be, 
{ome where on the Earth, an Eclipſe of the Sun: 
But if t be greater, there will be no Eclipſe ar all. 


And if the Moon's Latitude be, alone, /e/5 than | of Three, be found the Space of Time proper to 


the Semidiameter of the Disk, then the Centre 
of the Shadow will fall upon the Earth, and ſo 


cauſe ſomewhere a Central Solar Eclipſe, bur if | Darkneſs, and alſo the Time of the Myra of the 


it be greater, there will be only a P42 tial one. 
3. From the Semidiameter of the Earth's Disk, 


4 Solar Eclipſe. : _ 5 


1 


the whole Penumbra, at the middle Moment of 


of rhe Earth's Disk; bur if otherwiſe, it will 
not be ſo. And if by Multiplication, you re- 
duce all cheſe Quanrities ro Seconds, you will 


| that is, the Diſtances of the Points where the 
Penumbra touches the Disk in its Ingreſs and E- 
greſs; and alſo the Point where, in the middle 
Time between both, the Centre of che Pen:mirs 
enters into, and goes our of the Dick. 

For theſe Diſtances being given in Angles, 
from the Velocity of the Monthly Motion of 
the Moon from the Sun, there may, by the Rule 


each Diſtance ; that is, the whole Duration oi 
the Eclipſe will be given, and of the abſolute 


Penumbra within the Earth's Disk, as will appear 
below. | 6 N 


the Eclipſe, be confined within the Circumference 


ty . = 
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take that of rhe Penumbra, and Note the Re- 4. From the Latitude of the Mcon at the Time 
mainder carefully for if the Latitude of the |of the Conjunction in her own Orbit (which, as 
Moon, in the Time of the Syzygy in her praper | hath been ſaid above, is the ſame with the leaſt 
Orbir, be / than ſuch Remainder 3 then will Diſtance of che Centres ſo often mentioned) yo! 


may 


LACS ye 


— 


To determine the M 


oment of the begi 


nning and ending of a Solar Eclipſe 


* 


may find theſe Angles of Incidence, of the Im- 
. — and Emerſion of the Centre, by theſe 
ogies. | | | 
m—_ Sum of the Semidiameters of the Ter- 
reſtrial Disk, and of the Penumbra, is to Ra- 
dius :: fo. is the Moon's Latitude, or the leaſt 
= Piftance of their Centres, ro the Cofine of the 

= Angle of Incidence : And then, 

78 As the Semidiameter of the Earth's Disk is to 
Radius :: ſo is the Moon's Latitude, to the Co- 
fine of the Angle of rhe Immerſion of the Centre 
of the Penumbyn. And | 


» 


the Terreſtrial Disk; and of the Penumbra, is to 
Radius .: fo is the Moon's Latitude, to the Co- 
fine of the Angle of rhe total Immerſion. 

And ſince in the Egreſs of the Penumbra, the 
= Angles are equal to thoſe in the Ing:eſs, the ſame 
= Numbers wil! expreſs both. 

= 5. Having thus gained rhe Co-fine of theſe 
Angles, and conſequently, the in themſelves : 
you muſt next Inveſtigate the Motion of the 
Moon, correſponding ro each of the Angles re- 
ſpectively. By faying, 
As Radius is to the 


the Penumbra and the Earth's Disk, to the Mo- 


And, 
As Radius t 


Central Eclipſes. And again, 
As Radius to the Sine of 
Immerſion : : 
Motion of half the Mora 
Penumbra within che Disk. 


of the whole Immerſion) to the 


correſponding to each Motion reſpectively. 


Longirudes of Places, 
dated to any other Place. 
And thus! 


us may the Gene 


from the following Co 


of Inveſtigation. 


fi 


my will ſoe the 
t 


meter, or in 
* | 

6 ) In that Place 
numbra enters the 


nſiderations, 


But let us premiſe, 


As the Difference between the Semidiamerers of 


Sine of the Angle of Inci- 
dence : : fo is the Sum of . the Semidiameters of 


tion of half rhe Duration of the whole Eelipſe; 


o the Sine of the Angle of Immer- 
ſion of the Centre: : ſo is-the Semrdiameter of the 
Dick, to the. Morion of half the Duration of 


the Angle of total 
ſo is the Difference between the 
Semidiameters of the Disk and Penumbra, to the 
, Or cominuance of the 


6. And when the Motions are thus found, you | 
may gain the correſponding Times by this Ana- 
logy : As the Horary Motion of the Moon from 
the Sun, is to one Hour, or 60 Minures : : ſo is 
the Motion of half the Duration, (whether be- 
longing to the Angle of Incidence, to rhe Angle 
of che Immerſion pf the Centre, or to the Angle 


e of Time 


And having thus gained theſe Intervals of Tims ; 
if you add them to, or take them from, the mid- 
dle Moment of the Eclipſe, you will obtain the 
Moment f Time, in which is the Beginning and 
End of the Eclipſe Central or other ; the Begin- 
ning and End of the Mora of the Centre of the 
= Penumbra univerſally,” for that Place where: you 
arte, or for the Meridian of that Place for which 
== your Tables were calculated; which Time, by the 
Conſideration of the Difference of Meridians or 
hay eaſily be accommo- 


ral Phenomena of So- 
lar Eclipſes be accounted for and Calculated. 
Their more particular Affections may be obtained 
and Methods 


1. That in chat very Place, where the Penumbra 
rit touches and enters the Earth's Disk, the Inha- 
Beginning of the Eclipſe, in 
e uppermoſt: Point of che Suns Vertical Dia- 
the upper extremity of the Limb. 


will ſee a Central Eclipſe of the Sun, (3.) But 
in that Place where the who/e Penumbra is firſt re- 
ceived or contained within the Disk, there the 
End of the Eelipſe will be obſerved, at the lower 
End of the Sun's Vertical Diameter. (g.) Where 
the Path of the Centre of *he Penumbra, in the 
Meridian Circle interſects the Earth's Axis; and 
where it interſects the Axis of the Ecliptick in the 
Nonogeſimal Degree, or the Point that is moſt 
elevated above the Horizon, rhere a Central E- 
clipſe will be viſible. (5. In that Place where 
the Penumbra begins to emerge our of the Earth $ 
Disk, the Eclipſe will begin in the Weſtern Lumi- 
nary, in the Nadir Point of his Vertical Diame- 
ter. (6. ) In that Place where the Centre of the 
Penumbra goes out of the Limb, a total Eclipſe 
will be viſible in the Sun in the Weſt. * 

7. But where the Centre of the Penumbra goes 
out of the Dl, there will be the perfect End of 
the Eclipſe, which will go off in the Zenith Point 
of the Sun's Vertical Diameter. os 
Theſe are the General Phænomena of Solat 
Eclipſes ; only you may obſerve, that by Reaſon 
the Menſtrual Motion is ſwifter than the Diurna], 
they will always begin from the Weft, and ſo will 
proceed on from Weſt to Eaſt, during the whole 
Time of the Eclipſe. | 
Before I quite leave this Affair, it will be pro⸗ 
per and uſeful to acquaint the Reader briefly with 
Mr. Flamſted:'s late invented Method of repre- 
ſenting Solar Eclipſes by a Geomettical Conſtru- 
tion; becauſe *ris free from all the Embaraſs- 
ment of Parallaxes, and in ſome Caſes hach the 
Advantage of Calculation. | 
Suppoſe then a Plane to touch the Moon's Orbit, 
and which ſhall be poſited ſo as that it ſhall be at 
Right Angles, to the Line which côrrects the 
Centres of the Sun and Moon ; and that thro 
chis Plane, innumerable Ric ht Lines be draws: 
from the Centre of the Sun, to any Circles upon 
the Earth's ' Surface, then will theſe Lines fo 
drawn, project the Terreſtial Sphere, and its Cir- 
cles on that Plane; fo that an Eye placed in che 
Sun, would obſerve the Earth and its Annual 
and Diurnal Motion, as if all were tranſacted in 
that Plane: Juſt as we who live on this Earth, 
obſerve the Sun and Moon, and their various 
Motions and Changes, as if performed in Circles 
of the Sphere projected on a Plane. N 
From ſuch a Projection therefore of the Earth's 
Spherical Surface, there will ariſe in that Plane 
a Circle for a Baſe, which will be nearly equal to 
a great Circle on the Earth, and which is called 
the Earth's Dich, and wilt be every where Nor- 
mal to the Plane of the Ecliptick. From its, 
Centre, ſuppoſ a right Line drawn both wahs, 
repreſenting the Earth's Axis, and which accord- 
ing to the different Seaſons of the Year, will be 
variouſly inclined to the Plane of the Ecliptick, 
which will be repreſented by one of the Diame- 
ters of the Disk; for the Paralleliſm of che Earrh's 
Axis, by reaſon of its various Poſition to the 
aforeſaid Plane, will make there unequal Angles. 
Let there be imagined alſo in the ſame Plane, in- 
numerable Ellipſes to be deſcribed by the Diurnal 
Motion or Rotation of any Point on the Earth's 
| Superficies, theſe will be che Eliprical Paths of 
| che ſeveral V t>xes, as they are called; by each 
of theſe, the Sciruation of any particular Place is 


| 


where the Centre of the Pe- determined, and diftingoiſhed from all other in 
Earth's Disk, the Spectators | this given Plane. 


Whence, it will follow 


„that, 
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if in Solar Eclipies, you can (within the Plane of] Path of the Centre of the Penumbra, 


this Disk) find the Lines and Paths which the 


Moon her ſeif touches or deſcribes, you may find 
alſo the very Places on our Eaith, which will be 


then eclipſed by the Interpoſition of the Moon's 
Body. | 


Having then gained by the Precepts aboye 


given, the legt D:/tance between the Centres of | of 


the Eatth (or of the Disk) and of the Penumbra, 
and the Diſtance of this Line of the lezxſt Diſtance, 


from the Axis of the Ecl prick, deſcribed or 
drawn on the Piane afor: ſaid, i Let there be drawn 
thereto, in the Plane of the Disk a perpendi- 


cular from the Point of that leaſt Diſtance, that 
Line will ſhew the Path of rhe Centre of the Penum- 
bra, as it rranfits the Disk, of which you have 


a Calculation above given, with regard to the 


Angles of Incidence, of the Inmer{ion of the 
Centre and of the total Immerjion, In this right 
Line, or in this Path of the Centre of the Penumbra, 
note the Hours of your Meridian, with the Quar- 
ters, Minutes, Se. (if there be occaſion). corre- 
ſponding to the P'nom2na of the Eclipſe, found 
as above by Calculation; and let the Hours, Sc. 


alſo be noted in the Eiliptick Path of your par- 


ticular Place, which muſt be delineated in this 
Plane; ſo that each Hour, and each particular 
part of every Hour, may determine the ver 
Point where your Place deſcribed by that Ellipſis, 
is at that Moment of Time. And having thus 


given theſe Moments of Time in che R&tilinear 


and in the 
| 1 Path of your particular Place, you may 
by Scale and Compaſs conſtruct the Phænomena qt 
the Eclipſe, as they will appear in your particulat 


Place ; thus, Take from the ſume Scale of equaj MM 


Parts, by which you drew all the reſt, the Semi. 


diameter of the Penumbra; and moving one Point 

the Compaſſes along the Path of the Penumbya 
direct the other towards the. Path of che Place 
If you find it will not reach to it ſo as to touch 
it, you may conclude there will be no Eclipſe of th, 
Sun in your particular Place; but if it Goth ei. 
ther touch it or reach over it, there will be an 
Eclipſe; a Partial only, if it touch; a Total one, 


{if it reach over the Elliptick Path; the beginning 


1 


of which Eclipſe will be at chat Hour, or part of 
an Hour, where the Compaſſes Legs being 
carried along both Paths, do mark out the ſame 
Time in Each Path: In like manner, the midd!; 
of the Eclipſe will be found to be at that Mo- 
men: of Time, which the legs of the Compaſſes 
(being opened ſtill at the ſame Diftance, and now 
carried Parallel to the Axis of the Eclipiick in your 
particular Place, will be at that Moment of Time, 
which ſhall, be. markt out both in the Paths of the 
Penumbra, and in the Path of your particular 
Place. See farther in Mr. Flamſtede's Doc rine e 


y be Sphere in Sir Jona Moor's Math. Vol. I. 


For the Calculation of the Eclipſes of the Sa- 


tellites of Jupiter. See Jupiter in Vol. II. 
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A Table of the [arkwdel of many of the moſt Eminent Places on 


the Earth; together with their 


and of Longitude in Degrees, 


Differences of Meridians in Time, 
accounted from the Meridian of 


Her Majeſty's Royal Obſerwatory at Greenwich, near London 


Note, Thoſe Places Markt thus * having been determined by Celeſtial Obſcrvation; 


the reſt have been correQed by their help. 


. 
a 1 | | Laritud. | Dif. of | Diff. of 
Places Names. Merid. | Longir. 
CC 98 1D. M; RM ED. M 
A Capulco in Mexico" —— — ;. 7 | 1 15 
Agra the Mogul's Cart. — [28 305 3383 15 
* Aleppo in Syria — — —— 37 20 2 2536 St 
* Alexandria in ER t:! 1 07 12 1233 o0;E 
Amiens in France — — — 42 54 1 ooo] 2 151K 
* Amſterdam —̃ä VF—— — — 52 21 0 1 4 45 E 
* Antwerp —y—— —— ͤ — 1 0 0 7 
* AUIgROR ——— ——— 43; free 18] 4 30 
Babylon ———— . — ——— 34 30 ; 14148 oF 
Banlads··k T—ù d t J; 20 3 fs x51 
Barcelona — — — — i 670 107 2 3036 
* Batavia — — — — 5815 6 431100 6E 
* Bajon———— — — — ] 142 221 0 oo 
36a! 2 2 56 6 21 95 15 E 
1 Bergen in * T 0 oO 32 8 oofE- 
Bononia in Italy - ——. von ag A, o| © 11 47 0E 
* Boſton in Neu- England - —— — 15 15 Ea 77 VP W 


4 _ >» _— LO LE. <=) LL 4 144 — rr „ . 


\ 


A [ 5 = * Lander and Longitude Tec. 


| Latitud. 
Places Names. 2 
: 70 Ls af D. M 
* Breft in France -— —.kü⸗ł!,ç]1 48 23 
* Bourdeausx On IE ͤ ꝓ—ᷓã— — 44 9 
Cadiz in Sparn — — ———{ I 
* Calrs in France — — 150 57 
Camboin in India — Cw —Ü—— 10 20 
* Canea in /ete ——— é„ĩwͤ⸗„ç„łé74vr è ens | ZF 29 
— . 
* Cape Bon Eſperance — —ä——— . 34515 
P Cape (Comerin — — — — — 8 OO 
F Cape Virde at the Ile of Gorge ——————— —— 14 43 
* Cayenne Weſt-indies = ——— 4.5, 
* Cayro — —— — — — 13 80 4 — 
Ceylon ——- — — — — 1 7 50 
* Cheuſan China — — — — 130 oo 
Cochin Eaft ladie· vu [9 25 
Conimbràa Portugal k — 40 30 
* gag — —— — C4 07 
20 — 9 Denmark — — 75 5 40 
Cor: ff 1 nag — — ——— —2—— 40 O3 
"hp Poland — . — 150 10 
Cuſco in Peru — — 12825 
* Dantzick in Pola 22 
* Diep in Norman) — — umm 49 5G 
Dublin in Ireland — — — 53 12 
* Dunkirk Flanders X . [1 or 
Duraz20 in Da!matia -——— —— 41 58 
*Edinborougb in Scotlanu- -, 57 
* Embden mm — — ñ— +3 05 
Fero Inſula- ————— —— 128 
- Fez — — L— —ę—ę—pʒ 33 10 
* Plorentia — — 43 4 
Fran Æjord on the . — jo o 4 
Geneva — — — 7 ET: 
Genoa mm — — — 144 27 
* Ghent — — 40. 
Greenwich at the e ee — — ä 111 283 
Goa in India = ——— —— — — | 15 30 
* Gees in Zealand — 8 1 30 
Gua ia. ou pa — — — — 114 00 
1 G enob!e m— — 000 45 16 
* Humburg h — — — 53 4 
Havre de Grace P.. LAOS 49 30 
Heidel bur | — — — // Ss aA | 49 20 
„ Hoargnan | in Ching — — 13 35 
* Famaica Port Royal — — —— . 17 40 
, Ingoiliad — — — 148 40 
Iiſpruck —. T 3 3 
2 \ Kebreck New Fraxce — ma 17 oo 
* Kenningsberg in Pruſſia — — 54. 43 
Les *.. nn nn — ——_—_—_— 43 18 
1684 — — —— ä — 0 O 
* Leifick — — —— _=—_ — 3 35 
Lima Peru ß⸗pñ„%⁵ß9!9f̃mT:ĩũ4 12820 
Lixtæ Auſtriæ ——= —— — — 48 16 
Lions France — — ———— —— —ü—— 45 45 
* Lisbon Port ug al CG CT | 38 50 
LONDON an — 51 32 
1 Macao Gina — — 8 22 13 
Madagaſcar Bay of Terra del 6 198 29 
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Dif. o of 
Verid. 
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M. 
18 
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Wi 


O 
* 


kei O G3 
WI © 


I 
Q 
6] © 


17 


> 


DW OOO - OOO O0O0myxodcoede Ocho 


8 O = 24 
OO O — 


— v. — A 


Diff. of 
4 30 W 
O 3o | W 
[1 4 30 W 
45 E 
108 00 | F 
124 O7|E 
25 15 E 
19 45 [E 
78 15 [E 
17 51 [ 
| 15 30 | W 
34 15 E 
83 15 E 
121 30 3 
179 45 }E 
9 45 [ 
31 45 E 
12 30 E | 
E 
19 30 [ E 
73 47 | W 
19 o0f|Þ 
8 E 
7 00 | W 
| „„ 
120 If | Em 
3 oo | 
3 
18 115 W- 
6 oo | W 
11 45|E 
8 45 PE 
| 6 30 f. 
Y.-4 4B 
(3: 45:JE.. 
73 45 E 
4 00 E 
62 120 W 
6 50 E 
10 30 E 
87 E 
9 00 [E 
| 119 oo | E 
76 oo | W 
Ei 27-1.Þ 
70 co I W 
20 30 E 
12 45 E 
6 OO IE 
| g? 15 2 
81 oO 
[15 oo |E 
C0075 
10 20 | W 
0 of TE 
116 Pl 
44 O 
Madrid 
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; Fad 5 Latirud. | Diff. of Dif. of 
Places Names. | _— | Merid. | Longit. 
1 | D. M. D. M. H. M. 
e Spain — money = —— —— . — nn | AO IO 

e e e — b. — — — 39 35 
Malacca Indio 
Martinico land = eee 14 44 
Marſeiles 
Meſfina in Sicily ——— — ——— 27 
* Mex ic.‚² .- — — 20 06 

Munchen Baaria X- — 48 8 
Montpelier —— —— — —— — 1 43 36 
ee — — —_— — AWZ. — 55 34 

vamr—— — — — ora | 50 25 
Nangaſack Japan — cc | 32 53 | 

anq Lorrain - ——— — 148 3 
; Nants—_— — HvÜ— — — 147 13 

Naples 
* Narbon 
Nor ſing a =momans. —— w—_—— I 15 
14 Nice Proben c.! --- —— 143 38 
1 Ning po or Liampo n Ghnmmne wi eee $29 58 
Noremberg — 
Olinda Braſile or Pm 7848 
—_ * Oxford- — ——— — 5 44 
Ozaca Japan ü —.— 0 


Padua —_ ——— — 4 — mt rnnnns nr nn rms | 45 31 | 
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Parig———— — — — 148 50 
Pekin China-. — 5 
: . ͤ— — IT.  F$ 
Prage Bohemia ä == | FO. 40 
Raticbon(pẽ KxͤͥXLͥ—.-⸗————ö—kͤg'e . 48 59 
Reggio in Italy. -x ——— 42 15 
Rhodes — — eee eee 36 42 | 
Roche ev“ —ͤͤ„ñlñ nn men 46 10 
Rome ͤ ä . —_——_w— 51 
1 . mm — ————ĩv51‚-—— — 54 10 
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Bro x, deſcribing the Line B x equal to A B, ſo 


in rhe right Line BC; draw x C parallel to BS, | 
interſecting BC in C, then at the end of the ſecond | 
Moment of Time, the Body will be found in C, 


ments of Time deicribe the Lines C D, DE, &c. 


SDE will be equal to SCD S SBC. Whence 
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AS 1 

" ASTRONOMY, in order to prepare the way | 
1 85 right Underſtanding of this Noble Science, 
13 ir now ſtands in the Writings of the Modern 
Aronomess, who have Reviived and Demonſtra- 
red the Ancient Pythagorean Syſtem of the Worid : 
And beſides thoſe neceſſary Precognita of the Do- 
<+rine of the Sphere, its Projettion in Plano, and 
the Spherick Trigonometr y (which every one ought: | 
0 know that will purſue this Study ;) I ſhall here 

(from Mr. Hayes's Fluxions p. 291, Se.) give you 
zuch Phyſical and Mechanical Propoſitions, as will 
Qualifie you to obtain a ſufficient, Knowledge of 
e Doctrine contained in the preſent Books of 


Aſtronomy. 


b 


PROP. I. | 


The Area's which Bodies (ſuppoſe any Planets or Co- 
mets) Revolving about an immovable Center, (as 
ſuppoſe the Sun in S) edſeribe by Rays drawn to the 
ſame, are proportional ro the Times of Deſcription, 
and are all in the ſame immovcable Plain. 


Let the Time be divided into equal Parts, and 
ſuppoſe in one of them, a Body deſcribes the Space 
AB (by a Power which it has to move in the right 
Line Ax from A towards x) in the next Moment 
of Time, if nothing hindred, it would move from 
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that drawing the Rays AS, BS, x$ to the im- 


moveable Center S, the Areas ASB and BSx de 


icribed, would be equal: But when the Body 


comes to B, let a Force in & attract the ſame, 


ard by one ſingle bur ſtrong Impulſe, make the 
Body deviate from the right Line Bx, and move 


in the ſame Plain with the Triangle ASB ; join 
SC and the Triangle S BC, becauſe of the Pa- 


rallels SB and C x, will be equal to the Triangle 


S Bx, and conſequently it will alſo be equal to 
che Triangle S AB: In like manner, it the Cen- 
tral Force (or Vis Centripeta) act ſucceſſively in 
C, D, &c. and make the Body in ſucceſſive Mo- 


they will be in the fame Plain, and the Triangle 
Sc will be equal ro the Triangle SBC, and 


. ; hb » . . 

ic is manifeſt that the Body revolving about an im- 
moveable Center in an immoveable Plain, deſcribes 
equal Areas in equal Times; and by compoſition, 


] 


— 


_—— £ * 


_ 


Let the Number of the Triangles be encrealed; 
and their Breadth diminiſhed in infritc#,, then 
the Perimeter 4ABCDE will be a Curve Line, 


tually draws back the Body fro off the Tangent 
of this Curve, acts continually; and the Areas 
SACS, SAES proportional ro the Times cf 


their Deſcription, will alſo in this Cafe be propor- 


tonal to the ſame Times. Q. E. D. 
CONSECTARY i. 


If a Body or Planer revolving in the Curve ABC, 
be attracted by a Central Force in S, or gravitate to 
wards theSun there; ard if the 0 
Body deſcribe rhe infinitely 


little Portions of the Curve RR 
AB and BC in equal Times, [75G 
| thenthe infinite little Triangles 74 NS, 
ASB, BSC will be equal; / FL 


and if on rhe Center F, and / 4 * 


| with the Radii $4, SB, tf of | 
the little Arches A, Bc, be 4 20 


deſcribed, then the Triangle 
S A3 or SAL = SAx Al, 2 
and the Triangle SBC is = 

SB x Bc; therefore it is, 2 SA: 18 B:: S4: 
SB: : Bc: Ab; that is, the infinitely little Ar- 
171 Ab, Ec, are proportional to the Radii S A; 


DEFINITION I. 
The Center of Attraction is that point to whicti 


pelled by the Force or Impetus of Gravity ; thus 


the Sun is ſuch in the reſpect of the Primary Pla- 
| ners, and the Earth in reſpect of the Moon. 


DEF 1, 


Paracentric Motion of Impetus is ſo mach as the 
revolving Body approaches nearer to, or recedes 
farther from the Center of Attraction; thus if $ 
be the Center of Attraction, and if a Body in 4 
move to B, then SB SA = I , is called the 
Paracentric Motion of that Rode. 
Fe 
| D E F. III. 


Circular Velocity of a Body is Meaſured by the 
Arch of a Circle; thus if a Body in 4 move to 
B, or b, its Circular Velocity is meaſured by the 
Arch of the Circle 4 deſcribe on the Center of 


. ˙ UU 


moving from B to C is meaſured by the Circular 
DE F. IV. 

Conatis Excuſſorius is meaſured by a 3 let 

fall from a point infinitely near to another point, 

perpendicular to a Line drawn to touch the Curve 


fugus may be exprels'd by BN the Verſed Sine of 
the Angle of Circulation C SN (or by c, becauſe 
the difference between thetRadii 5 C,SB is incom- 


the Area SACS is to the Area SAES, as the 
Time which the Body takes to deſcribe -hat, is to 


me Time it takes to deſcribe this, 
Vol. II. 


parably little) for the Verſed Sine is equal to a 
perpendicular let fall from one end of the Arch to a 
Tangent drawn to the other end of the Arch. 


2 DEF: 


* ** * 0 . 1 > * 8 
and conſequently the Vis Centripeta which perpe- 


the revolving or moving Body is attracted or im- 


Attraction S, and the Circular Velccity of a Body 


in that other point: whence it is manifeſt that the 
| Conatus Excuſſori is Circulationis, or Conatu Centri- 
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i DEFI N I. V. LEMMA II. 
1 Solicitatio Paracentrica Gravitats vel Levitatn, In unequal Circles 4 B D, G b E, if the ink. 
[7 or the Paratentic Solicitation of Gravity or Le- nitely little Arches B D, d be equal, then te 
Wl vity is expreſs'd by the right Line 4 L, drawn | Verſed Sines B N, b of theſe Arches will be reci. MM # 
| | from the point 4, parallel to the Ray S B (infinitely | procally proportional to the Radii S B, S b. 1 th 
vi near S 4) until ir interſect the Tangent BL. | = 1 
17 | SY | | 
kl 1. Cr ER [ 
1 LEMMA I. 5 1 
1 The Verſed Sines of infinitely little Arches are in 4 xl = 
| duplicate Ratio of the Chords of the ſaid Arches, 8 © 5 Y 
1 4 oe = P 
4 Let the right Line 4 D touch the Circle 4 BG M4 4 
5 in 4, then DAB is the Angle of Contact; Let F ft 
| i AB be an infinitely little Arch, 4 B the Chord, #2 Ll 
* and 4 C the verſed Sign thereof, I ſay AC or BD 2 F 
1 is as the Square of A B; that is, if another infinite- 
— 1 ly little Arch A be taken, then the Verſed Sine | la 
I Ac (or bd): Verſed Sine AC (or BD): : Abq: fo 
il AB 4. | | | 
li 
1 . = re 
| [1 oY * | | | | 1 5 
1 : 3 I. Produce SD unto E, and draw E F parallel to = 
1 \, Sb, and draw the Lines DN E K, dn perpendi- P. 
I: cular to S B. WE 10 
1 3 Then it is, Y K: BN: : S: SB. M * 
bh And bn: R:: bd: UE g. 8 
. 8 * NV =- 
2 But b E 5B BO. 1 5 
| n ks 14 te 
Draw the Diameter AG, and draw the Lines Therefore, In: BN : : 8 b x BDq: 5 1 B D. 
GB, Gb; then by the property of the Circle, we 
have ABT = ACM AGandAbq =AGxAc;| That is. B : B N bdqg 399 
whence it is, 434: 4g :: ACx AG 4A  :. -? ; + - $2 = 
AG2: „% BDLES | P99 T1 
Now when the points B, b, are infinitely near of * 95 =D, | 5 V5 
the point 4, then the Chords AB, Ab, are equal * =_ 
to the Arches A B, Ab, and conſequently the Ver- We have bu: BN :: SB: Sb. 2. E. D. Ta 
| ſed Sines AC, Ac, or the Subtenſes of the Angle | Es 
i of Contact B D, bd, are in a duplicate Ratio of : PROP : 
. 5 the Conterminal Arches 4 B, Ab, 4 | 1 0 II. 
0 And if the Lines B E, be, ſubtend the Angle of | _,, 3 3 
"nn | Contact D A B, and be parallel ro any Line (leſs The e Centrifugi (er Vires Centripetæ 1 = . 
than the Diameter AG) drawn within the Circle, | = e: Revolving in equal Circles, with an eque- Wy © 
1 as AR, then the Lines BE, be, will be as the 3 are in a duplicate Ratio of their Ie.- 
Ti Squares of the Conterminal Arches * Ab, for „ | = . 
| 204 :: BE: „ : A404. ONS : ; 1 
#970 . 7M 17 7 The Conatus Centrifugus is equal to the Verſed 5 
COROLLARY. | Sine of the Angle of Circulation, and the Verled [RT ; 
5 5 Sines of Arches infinitely little are in a duplicate 
The Subtenſes of the Angles of Contact of Ratio of the Chords of thoſe Arches; that is, in b 
Curves, whoſe Curvature in the point of Contact | * duplicate Ratio of the Arches themſelves, and 
is the ſame with that of ſome Circle (or when the | the Velocities (che times being ſuppoſed equal) E 
difference between them is incomparably little) | Ae 48 my Arches ; therefore the Conatis Centriſugi 
are in a duplicate Ratio of che Conterminal Arches, are in 4 uplicate Ratio of the Velocities. $ 
6 
1 


CON SEC. 


1 a 3 
5 B 2 YL that is the C onatus Centrifug: are 
E ceciprocally in a Triplicate Ratio of the Radi. 


1 37 


| J "BN (7 467 DE) 5 "OY ; WO 

W 53 . r 
f :: (Multiplying by SB x S5 
597 bag (Multiplying by ) 


= Sb x SBq, SB x $bg 


then the Conatus Centrifugs (or Vires Centripete ) 


AST 


=_ 


— 9 0 3 
a 3. * 


CONSECTARY I. 


If two Bodies B, b, revolve in unequal Circles, 
4B D, G E, and deſcribe the Areas SB P, S 414; 


DC, dc, will be in a Ratio Compounded of the 
duplicate Ratio of the Velocities Directly, and 


ihe Radii, rhar is if 170 87: 35 : 835 


d q g B34 
then it will be : E N:: $9 * S7, SBxSbg 
3390 544 


33 (by ſubſtitution) SX S B: SX SB ; that is, 
the Vires Centripetæ are equal; and becauſe EP 


the ſimple Ratio of the Radii Inverſely. 


For if the Radii be equal, the Conatus Centrifugi 
are as the Squares of the Velocities; and if the 
Velocities be equal, the Conatis Centrifugi are reci- 


procally as the Radii ; therefore if neither the Ra- 


3ii nor the Velocities be equal, the Conatus Centri- 


— .* 


fugi are in a Ratio compounded of the Rationes of 


Radii inverſely. 9 555 
This Corollary is Demonſtrated more Univer- 

ſally, in one of the ſteps of the Second Lemma; 
it i „„ B09 = 

for it is there, bn: BN :: 34 4 2 


the Squares of the Velocities directly, and of the 


4 
CONSECTART n. 
And if the Bodies B, b, deſcribe the equal A- 


reas BSD and Sd in equal times (that is it 
FN BD-<— S$bx bd, then 6d: BD-:: SB: 


2 | $b) chen the Velocities B D and d will be reci- | 


procally as the Radii, and the Squares of the Ve- 
locities will be as the Squares of the Radu Inverſe- 
ly, whence the proportion n: BN:: 4 7: 


S b 


BDq : 


co NS EC TARAT Ul. 
If the Velocities be directly as the Radii, chen 


EZ the Periodic Times will be equal, and the Analogy 
EE by: BN: 


: 44 2 24 will become bn : BN 
Cp Tf OS 
+: Sb :S B; that is, the Conatus Centrifugi are 
proportional to the Radii. 


CONSECTARY IV. 
If the Bodies B, b, deſcribe the Arches B D, bd 


EZ in equal times, then the Periodic Time of b 
will de to the Periodic Time of B, as 
BY SB 


1 10 
— #4 > 
5 becauſe the Times are directly as the Spaces 


EZ and reciprocally as the Velocities; and becauſe 


= | 44 
FAST therefore / Sb: VS B:: bd: BD; 


that is, the Velocities are in a Subduplicate Ratio 
of the Radii. Er Vice Verſa. , 


SB 


CONSECET4KA7T VE 


And it the Squares of the Periodic Times be as | 
the Squares of the Radii, that is if Sbq S7. 


j bbq  BDg © 
$39: $By, then ir will be bn: BN : ; 25 N 
'.SBxSbq 7 


TP :: (by ſubſtitution) S U x SBq: 


SBxSbq:: S B: Sb; that is the Vires Centri- 
pete (or Conatus Centrifugi) are reciprocally as the 


| Radii; and becauſe (in this Suppoſition) SBꝗ x 775 


i 


S . N . — : . 

—=SbqxX 555 therefore BD = d; that is 

the Velocities are equal: Ee Vice verſa. 
CONSECTARTY VII. 


: If rhe Squares of the Periodic Times be as the 


Cubes of the Radii, thar is, if 911.837 2: Sl 


5 | bdq B07 vs 
: $6? Then it will be In: BN : ; SX SB7q 
TE; ons e 
FC / %%% % / / (%(%%C%§% 605. 


S5; that is, the Vires Centri pere are recipro- 
cally in a duplicate 3 of the Radii; and be- 
SB $ | | 


cauſe 747 = 5 therefore SB * b 72 


d, BD ; that is, the Velocities are reciprocally 


in a ſubduplicate Ratio of the Radii: Er vice 
verſa. | | 


SCHOLTIU M: 


And becauſe it is found by Obſervation, that the 
Squares of the Periodick Times of Planets, are 
as the Cubes of their Diſtances from the Sun; 
and that in equal Times they deſcribe equal Areas 
about the Sun: Therefore it is. manifeſt, that rhe 


SD b p 4 , Therefore the Vires 


Centripetæ are in a Ratio Compounded of the Ra- 


= tiones of che Radii directly, and che Spaces of the 
BE Periodic Times Inverſely, | 


C.ONS-E-CTh REV; 


And if the Squares & the Periodic Times be as | 


Sun is the Center of all the Planetary Motions ; 
and that the “ Centripeta (or Force of Gravity) 
| of one Planet, is to the Ys. Centripeta of another 


Planer, as the Square of this Planets Diſtance 
from the Sun, is to the Square of that Planets 
Diſtance from the Sun. 5 TT” 
Iris alſo evident that thoſe Planets which are near- 
eſt rhe Sun move ſwifteſt, for the Velocity of one 
| Planer, is to the Velociry of another Planer 
as the Diſtance of this Planer from rhe Sun, is 
to a mean Proportional between the Diſtances of 


this and that Planet from the Sun. 
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PROP. III. 


If the Areas which a Body, revolving about an im- 


movable Center, deſcribes by Rays drawn to the 
ſaid Center, be proportional to the Times of De- 
| ſeription , the Elementum or. infinitely little In- 
crement or Decrement of the Paracentric Impe- 
tus n equal to the Difference or Sum of the Para- 
centric Solicitation (Solicitation of Gravity, or 
the Impreſſion made by the Aflion of Gravity or 
' Levity, or any ſuch like Cauſe) and twice the Co- 
narus Centrifugus, viz. to the Sum, if it be the 
Solicitation of Levity ; or to the Difference, if the 
Paracentric Solicitation ariſe from the Action of 
Gravity. 1 


From the Points P and M, draw the Lines 
Po, Mo perpendicular to SN; then becauſe 
the Triangles PSN, NS Mü are equal, (the 


times being ſuppoſed equal) therefore (becaule 


the Baſe SN is common to both) the Altitudes 
Po, Mo are equal; take Nu = LM, and 
draw Mu parallel to LN; then the Triangles 
P Nov, Mo will be equal and ſimilar, and PN 


SN (produced if need be) rake S VS SP, and 
Sm = SM, then is NV the Difference between 
the Radii SP, and SN, and Mm is the Diffe- 


rence between the Radii SN and SM; now| 


NV is = (Ne) zo Ver; and Nm is = 
Nu + 2o—om, therefore NV — Nm = 
Vo + mo—N x = to the differentio- differenti- 


al, or infinitely little Increment or Decrement of 


the Paracentric Velocity, = 2m o— N # (becauſe 
Vo and mo, the verſed Sines of two Angles and 
Radii, whoſe Difference is incomparably little, are 
equal.) Now the Difference between the Radii 


SP, SN, and SN, SM, expreſſes the Paracen- 
tric Velocity, and their Diff rence again is the infi- | 
nitely little Increment or Decrement of the faid | 


Paracentric Velocity; and mo or V is equal 


to the Conatus Centrifugus Circulationy, and Nu is 


= to the Solicitation of Gravity; therefore the 
Elementum of the Paracentric Velocity is equal to 
the Difference between twice the Conatis Centrifu- 
gus (2 mo) and the ſimple Solicitation of Gravity 
(Nx) or (which may be proved in like manner) 
to the Sum of twice the Conarw Centrifugus, and 
the ſimple Solicitation of Levity. 


— My, and Nv =on; again in the Right Line 


and the deſcenſive Paracentric 


CONSECTARY I. 


Hence it appears, that it the Solicitation ot 
Gravity prevail, then NV — Nm will be Ne. 
gative, that is, Nn will be prone than NY 

Velocity increaſes 
and the Aſcenſive decreaſes, But if twice the 
Conatus Centrifugus prevail, then NV - Ny 
will be poſitive, and the Aſcenſive Paracentric Ve. 


locity increaſes, and the Deſcenſive decreales, 
CONSECTARTY l. 


If the Elementum, or infinitely little Incremegt 
or Decrement of the Paracentric Velocity be given, 
the Solicitation of Gravity or Levity may be found; 
tor the Conatus Centrifugus is always given, (by 
Conf. 2. Prop. 2.) it being conſtantly in a Trip!i. 
care Reciprocal Ratio of the Radii, 


PROP. Iv. 
The Angles which a Planet deſcribes about the Sur, 
Ratio of the Radii. \ 
The Circular Velocities are in a Ratio 
compounded of the Rationes of the Angles and 
Radii, jointly 3 therefore the Angles are in a Ra- 


tio compounded of the direct Ratio of the Carcu. 


Radii : Bur becauſe in equal Times the Areas ate 


equal, (Conſe 2. Prop. 2.) therefore the Circular 


Velocities are reciprocally as the Radii, and conſe. 
quently the Angles are reciprocally in a duplicate 
Ratio of the Radii. = | 
And ſuch are the apparent Diurnal Motions of 
the Planers obſerv'd from the Sun (for Days, in 


| ſuch Caſes, are Parts of Time little enough, cſpc- 


cially in Planers more remore from the Sun) which 
are almoſt reciprocally as the Squares of their Di- 
ſtances from the Sun; ſo that a Planet, in a given 
Element of Time, deſcribes but the fourth Part 
of that Angle, which it would deſcribe at half its 
preſent Diſtance from the Sun, | 


LEMMA III. 


The Spaces which a Body deſcribes in the beghmius 9 
its Deſcent, are in duplicate Ratio of the Times, 


Let the Right Line AE be divided into an 
infinite Number of equal Parts 4D, eE, &. 
repreſenting equal Moments of Time; and draw 


5 4 
: WT 


— — — — 7 —— >, . 2 „ e 


the Ordinates B D, EC, Oc. proportional to the 
Velocities of the heavy Body, at the end of the 
Times repreſented by AD, and A E, and de- 
ſeribe the Curve ABC, Now becauſe the Space 
which a Body detcribes, is proportional to the 


| Time of Deſcription, and the Velocity joint 


ly; 


* 


in equal Times, are reciprocally in a duplicai: 


lar Velocities, and the reciprocal Ratio of the 


bat. wy ain ea 2 = 


oy. 


— 2. 7 5 


= a>) , 7 645 & 49 9 rry 


. 


 Qq df ks 


; C1 


——— 


| verſely. Q. E. D. 


bh: 4 — — * 3 hy 1 on — 07 — R 3 5 : 
p * q # "oy — - wh | - : 
| A'ST | 8 
55 2 eee e 82 & x 8 * _ g : 9 eee > be | | — — 
ü is evident, that the Space which the heavy | qual Times, therefore d c is to hr, as the Vn Cen- 


tri peta in P is to the Vs Centripeta in p; whence 
it is evident that BR is to by in a Ratio com- 
pounded of the Rationes of the Squares of the 
ITimes e 


a in which the Arches P B, p b are deſcrib'q. 
and of the Vn Centripeta in P to the V entripeta 
in p; that is, (becauſe the Times of deſcribing 
the Arches P B, Þ b, are proportional to the Tri. 
angles PS B, Sb, or to the Rectangles S Þ , 
BT, Sp X bt.) | 


BR: br::Vx S PSX BTZ: Sp 5. 


3 . 
„ T Fppxbrg ® 
1 FG 
Spqxbtg o 
Or CRETE 1 
n BR 
That 1s, the Vn Centripeta in P is as the So- 
SPX BT | 


——— é— 


BR 


This may be more briefly demonſtrated 
thus: If the Times be equal, BR is as the Vs 
Centripeta ; and if the Vs Centripera be given, then 
B R (Prop. 1. Lem. 3.) is as the Square of the 
Times; and if neither the Times nor the Yi 
Centripeta be equal, then BR is (ſuppoſing / = 
ro the Vn Centripeta in P, and T = to the Time 


* - 


v. 


lid inverſely. 


of Deſcription) as VT*, therefore “ is as . 

and becauſe the Time is as the Area P S B, or 

as the Rectangle S PX BT, therefore “ is as 
BR 1 


directly, or as TH in« 


SPqxBT9q 


COROLLARY. 


Body deſcribes in the, Moment of Time D d, is 
,roportional to the Reckangle D; and rhe Space 

l which the ſame heavy Body deſcribes in the Mo- 

A ment of Time Ee, is proportional ro the Ręctan- 

gle Ee: Whence the Space which the Bot y de- 

: ſcribes in the Time 4 D, is, to the Space it de- 

e ſcribes in the Time 4 E, as the Curvilineal 

; Space 4 D B, is to the Curvilineal Space 4 EC; 

. but when the Body begins to deſcend, the Ordi- 

nates DB, EC are indefinitely near the Point 4; 
in which Caſe the Trilineal Figures ADB, 4 EC 
become rectilineal ſimilar Triangles, the indefi- 
nitely little Portions AB, BC being in the ſame 

t freighr Line. Now the Areas of ſimilar Trian- 

, gles are in a duplicate Ratio of the Homologous 

3 Sides ; that is, the Area AOB : Area AEC :: 

y 4Dq: AEq; therefore the Spaces which a 

. heavy Body deſcribes in the Beginning of its De- 

ſcent, are in a duplicate Ratio of the Limes. 
Q. E. D. 
PROP. V. Problem I. 

5 If a heavy Body revolving in the Periphery of a Curve, 
about an immovable Center, deſcribe Areas 1 
tional to the Times ; Tu required to find the Law 

10 of the Vis Centripeta tending to the ſaid Center. 

id | 

A Suppoſe a Body P to be projected in the 

u. Line 5 R from P towards R, and let the Body 

ne at the ſame Time be attracted by a Force in S, ſo 

te | 

ar 

e. 

ie 

of 

in 

e- 

ch 

Ji- 

eu 

art 

its 

that by a Motion compounded of the projectile | 
and attractive Forces, it deſcribe the Curve A P, 
and ler the Line P R touch the ſaid Curve in 
jo PH; draw SP, and aſſume any Point B in the 
Curve indefinitely near P; and draw BR pa- 
rallel to SP, and B IJ perpendicular to SP; aſ-| 
by ſume another Point p in the Curve ; and draw Sp, 

56, 


EZ the Tangent pr and rb parallel, and 67 per- 
pendicular to S b, and ſuppoſe the Body deſcribes 

& the Arches P d, pb in equal Times; and draw 
d c parallel to S P: Then the Ratio of rhe Lineo- 
14 Naſcens BR to the Lineola Naſcens b r, is com- 
EZ pounded of the Rationes of BR to dc, and of 


as the Square of the Arch PB, is to the Square of 


are indefinitely little, they are proportional to the 
Triangles PSB, PS d; (Lemma 3.) that is, they 
are proportional to the Times the Body takes to de- 
ſcribe them, or to the Times which the Body takes 
to deſcribe the Arches PB, pb, and conſequently 
B Ris to de, as the Square of the Time which the 
Body tak es to deſcribe the Arch P Bis to the Square 
of the Time it takes to de ſcribe the Arch p; again, 
decauſe Pd and p b are ſupp $dto be deſcrib d in e- 


| and the Point S, to which the Vs Centripeta tends; 
then the Value of the Solid 


| conſequently the Law of the Vi Centripeta, which 


= 4c to br: Bur (Lem. 1. and Cor.) BR is to dc, 
mme Arch Pd - and becauſe the Arches PB, Pd 


Hence if any Figure, as 4 Pp, be given, 


„ „ SPR BT 
—ͤ— may be 


determined from the Nature of the Figure; and 


is reciprocally as the ſaid Solid, may be found. 


PROP. VI: Probl. IL 


If a Body Revolve in the Periphery of an Ellip is, 
In required to find the Law of the Vis Cenutri- 
_ peta, tending to the Focus of the Eliph;, 


Let ABD be the Elliphs, and $ the Focus, to 
which the Vn Centripeta tends. Draw the Axis 


| AN; 
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. 


mt ... 


AST 


_— 


and A N, the Conjugate Diameter BE; draw the 
Line P R touching the Curve in any Point (P) 
and draw the Diameter P G, the Conjugate Dia- 
meter D K, PF perpendicular to D K, and Q 
paraliel to PR: Draw SP interſecting D K 
in H, and interſecting Q in x; and draw QR pa- 


rallel to SP. Then (Hayes, Art. 51.) PH= AC; 


Draw QT perpendicular to S P; and ſuppoſe the 


2 5 C4 
W L. Then, 


LX AR: LX PV :: N: Pp it PI: Pe: 
o | 


LxPuy:: GvuxPv::L: Go. 
GoxPv: Qvq::CPqe:CDg. 

And becauſe Qvqis=Qxq, when Q is inſi- 
nitely near P. Therefore 


A* 4 (= Qv9) : QTg :: (by ſimilar Trian- 


Parameter of the Axis 


AST 


— —8ẽ 


Parabola, and the Vs Centripeta in P will be 4; 
| rhe Square of the Diſtance NP inverſively. 


— — 


— 


COROLLARY V. 


Ihe ſame things being ſappos'd, if the Focus 
be at more than an infinite Diſtance from S; that 
is, if it fall on the contrary Side of N in reſpec 
of s, then the Body will move in the Curve of an 
Hyperbola, and the V7s Centripeta will be recipro- 
cally as the Square of the Diſtance from the Fo. 


cus S. 


COROLLART IV. 


If the Focus I and the Vertex 4 be given; 
and if the Center of Attraction S be ſupposd at 

an infinite Diſtance from J, then the Curve 45 
will be a Parabola, and the Vs Centripera will be 


— AC): PF :: (Hayes, Art. the ſame in every Point of the Curve; and contra. 
my Dy: ( B 9. 9) 7 wge”” | rily, if a Body moving ar firſt in a ſtreight Line, 
And multiplying the reſpective Terms of theſe be attracted to a Center at an infinite Diſtance from 
Analogies into one another, there will ariſe this, the ſame, then that Body will move in the Curve 


| Rp 8 of a Parabola, and the Center of Attraction wil 
L x QR: Q:: LX ACX CPA: Gvx CBqXCP, be in the Axis of the Parabola, at an infinite Di. 


Viz. L x QR: QTq ::2BCq x CPꝗ: Gv x Bac x CP. ſtance from the Vertex. | 
Lx QR: QTq:: 2PC : Go, 
Bur when the Point Q. is indefinitely near P, 


then 2 PC v. It may be obſerv'd that the Paracentric Solicita:i 
Whence LX RS QT y be og : ICITAT10n 


i 3 Gravity, and the Vis Centri 
And multiplying both Ges of the San oy 4 Hing the 3 are Term. 
11. we ſhall have LX SP 4 = ax REY PROP. vir. 


(Cor. Prop. V.) Therefore the Vs Centripeta is 


SCHOLIU M. 


reciprocally as L x SP q; and becauſe L isa de- The Solicitation of Gravity, or Vis Centripera of « 
terminate Quantity, therefore the Vn Centripeta is 


reciprocally as the Square of ($ P) the Diſtance of Planer, as its preſent Diſtance from the Sun, « to 


Planet, s to the Conatus Centrifugus of the ſame 


the Body in P from the Center of Attraction S. the Parameter of the Planetary Elli pfis. 
. Lb 


| Suppoſe SM = D, and L r to the Parame- 
ter of the Axis; and let : * L be a conſtant 


COROLLARY I. 3 2 
| | NO Plane, equal to twice the Elementary Triangle 


The Parameter of the Axis (L) is equal 
QT9 80 
3 


COROLLARY II. 


0 


If the Center of Attraction 5, and the adja- 
cent Vertex N, be ſupposd immovable, and if | 
the other Foci ] approach nearer and nearer to 5, 
and at laſt coincide with the ſame, then the Body 
will revolve in the Periphery of a Circle, and the 
Law of the Vs Centripeta will be the ſame as in 
the Ellipfis. —_ | 


COROLLARY III. 


If the Vertex's 4 and N be given, and if the 
Focus I coincide with 4, and the Focus $ coin- 
cide with N, then the Ellipſis 4 PN will become 
a ſtreight Line coinciding with the Diameter 4 N, 

and the Body will move in the ſame, without any 
Attraction from without the Line. 


MSN: Then the Arch M m is = E and 


, 


COROLL ARY IV. 


i) 


| D 
If rhe Vertex N, and the {Focus of the Ellip- Mm is = : £5 and ms = M m0 — 
fis, or) Center of Attraction $ be given; and if ee ee, 2 2 8 NM 

| „ 


the other Focus I be at an infinite Diſtance from Le DE Rs 
$, then the Ellipſis NP A will degenerate into a! ©' _ to the Conan Centrifuge. 


Again 


—— 


9 


4 


* 


Again, the Solicitation of Gravity 
ff v 75 — 
{dividing by the Invariable Quantity + L 1 Hence in the Point (in which an Ordinate to 


is as D* In- | | . ; 
fl COROLLARYT. 


I 1 „ iche Axis drawn through the Focus S, interſects | 

K 2 * directly. Whence tis evident that 2 Ellipſis) — Im 2 a Planet has acqui- | 
3 is „ red ſince it deſcended from the Aphelion, is equal. i 

in the Solicitation of + ad 8 2 2 ans cen. ch half the Imperne acenix'd Fioutr the Arbe 8 - 

o rig ** ELIAS ads: „ or as D is the Petihelion; and in the ſaid Point V, the Di- 

ö ru, D* _ f ſtance of the Planer from the Sun is = the Pa- 


to r L, and becauſe 2 L is an invariable Quantity. rameter of the Axis of the TEE... - 
The Rationes of the Solicitation of Gravity to the | And the Imperus which a Planer, deſcribing any 
Conatus Centrifugus are proportionable ro the Di- Arch of irs Orbit, acquires, is to the Impetus ac- 


ſtances of che P laner from rhe Sun. quir d in a Semi- revolution, as tlie Angle of appa- ; 
3 1 . rent Motion is to two right Angles ; the Impetus ; 
ar PROP. VIII. _- [here meantis thar im reſsd by Gravity or Attra- 7 


” 


rDeſcenſive Par ene Velo. | Impetwarifing from the Conatus Centrifugus not be- 


The greateſt Aſcenſive 0 | f nſidered 
a x of a Planet, iᷣ when the Diſtance the Pla- [0 conſidered, Ge er, 
e net from the Sun j equal to +. of the Parameter PROP. X. 
1 of the Axu of the Elipſi. | 1 CARE 


- Daw IF perpendicular. to the Axis 4 D, I fay To explain the Motion of a Planet through the w'ole 
the greateſt Paracentrick Velocity is in or X. Revolution ; and to ſhew how a Planet approaches 
For the Solicitation of Gravity is ro the Co-| *% and again recedes from the Sun, Alternis Vi- 
natus Centrifugus, as D is to 2 L; and the Solicita- cibus. | 
tion of Gravity is to twice the Conatus Centrifugia, BBFÜ »? . 
as D is to: L; and becauſe SH D is L, If a Planet be at its greateſt Digreſſion from the 
therefore in the point V (or X) the Solicitation of Sun, or in che Aphelion A, che Conarns Cenerifugus, 
Gravity, is equal ro twice the Conatus Centrifugus; and the Solicitation of Gravity, are leſs than if ir 
and (by Prop. 3.) conſequently rhe Fluxion of | Were nearer to the Sun. Bur ar thar Diſtance, 
the Paracentrick Velocity is = o : Whence it is e-. In the Aphelion 4, the Solicitation of Gra- 
vident, that if on S as a Center, a Circle be de- | Vit is greater than twice the Conatis Centrifugus 
= fcrib'd with a Radius = the Parameter of the (becauſe S 4, the Diſtance of the Aphelion fro 
« = Axis, it will cur the Orbit of the Planer in two the Sun, is greater than the Parameter $ N 
133 ints I and X, in which the greateſt Paracentric | therefore the Planer will deſcend towards the Sun 
% (Velocity happens. | ; in the Curve Line A P MD, and (Prop. 3.) the 
3 Es RL | 15 N deſcenſive Impetus will continually increaſe, as in 
COROLLARY. I | heavy accelerated Bodies, fo long as the Solicitati- 
B * e 5 Jon of Gravity is ſtronger than twice the Conatus. 
nt Ihe Conatus Centrifugus of Receding from the Centrifugus : For the deſcenſive Paracentrick Moti- 
le Faun, is always leſs than the Solicitation of Gravi- on increaſes, as long as the Solicitation of Gravity 
ip; for the Solicitation of Gravity is always to the is greater than twice the Conatis Centriſugus; and 
a Conatus Centrifugus, as the Diſtance of the Planet ther efore the deſcenſive Paracentrick Motion will 
from the Focus is to + part of the Parameter of increaſe (although the infinitely licrle Increment of 
the Axis; and in the Ellipſis, the Diſtance of a the Paracentrick Motion decreaſe at the ſame time) 
Planet from the Focus, is always greater than 2 until the Planer arrive at V, in which Point the 
part of the Parameter of rhe Axis. Therefore, Gc. Solicitation of Gravity is equal to twice the Cona- 
IT 5 eus Centrifugus; and conſequently rhe Paracentrick 
5 Velocity is greateſt at V, when rhe Diſtance of 
PROP. . che Planer from the Sun is equal to: the Parameter 
EE CEC ati of the Orbit: Afterwards, although the Planet con- 
| Ae en : 22 6 Ho 8 daring A e tinues to approach nearer and nearer to the Sun, 
| 1 y the continued At- until it come to P, yer the Paracentrick Velocity 
traction of the Sun, are proportional to the Angles | decreaſes; for the Solicitation of Gravity is to 
of Circulation; that , 4s the Angles of apparent twice the Conatus centrifugus, as the Diſtance of. 
Mot ion from the Sun, | ” ares _ the Sun, is to * the Parameter ot 
- I fav, Thas Sndurts which a —. „che Orbit; and conſequently, all the while the 
it 14 3 = P, is - lars ana ir gon is 38 CE Portion of che Orbit 
„18 p ich it D X, twice the Conatus Centrif; 


mo a | | ugis is greater than. 
acquires, moving from A ro M, as the Angle A SP the Solicitation of Gravity; =E , 0 IV to. D 


is ro the Angle ASM; For the Increments of the Paracentrick Velocit ich ie com. 
3 Fe Incremen acentt y decreaſes ; which it con- 

Bog Angles (Prop. 4.) are Reciprocally as the tinues to do, until the Centrifugal 5 ; 

Squares of the Radii or Diſtances that 1s. (Cor. lected into one, from rhe Aphelion 4, preciſel 

PE 1 5.) as the Solicitations or Impreſſions of deſtroy all the Impreſſions fof Gravity lected 

. 3 1 on Sum of theſe is proporri- | into one, from the Aphelion A; or until the Cen- 
. nal to the Sum of thoſe; that is, the Sum of all trifugal Impetus be equal to the Centripetite Impe- 


2 — * i . TA / Farr 3, 12 — 
— — eo \ ue — => — — — 


« * a 2K ON 2 rf 
— — oo rm —ů— 2 — * 


Sands — — — 


SECS EROS W 
«+ —— —— — 


JN 
ns 


— + wy — 6 - — 5 
EN” REIN: DE OTE CRT >: 
s; a” 
8 
— —— — 


3 . 
1 es —— © © 

D 

iy. > ENT om * 


3 the Impetus or Impreſſions of Gravity acquird from ius. Now thi : nel; 

_ = g wy y this happens in the Perihelion D, where 

— ̃ 

3 r O as the e 0 = * | Rm, 

5 48P isrothe Angle 45. die eule aue Centrifugey, and Solicirarion of Gravity, 
ol. II. 


are equal and contrary, ſo that the Planet cannot 
approach nearer the Sun chan ir is in the Point B. 
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Aſterwards, the Motion being continu d: As 


che Planet has hitherto approached to, ſo now it 


begins to recede from the Sun in the Focus 5, and 
endeavours to move from D by x towards 4. For 
twice the Conatus Centrifugis, which began to ex- 


ceed the Solicitation of Gravity in A, continues 


to prevail from D to X, and therefore, ſeeing the 


Planet begins to move (as it were anew) from D | 


to X, the former contrary. Impetus (mutually de- 
ſtroying each other) the Centrifugal Paracentrick 
Velocity Increaſes as > D to A, but the Increment 
thereof, or the Impreiſion Decreaſes, until the Pla- 
net arrive in X, where the Soliciration of Gravity 
is equal to twice the Conatus Centrifugus ; therefore 
the greateſt Centrifugal Paracentrick Velocity 18 
in X; from X to 4, the Solicitation of Gravity 


prevails above twice the Conatus Centrifugus ; and 


conſequently, rhe Centrifugal Paracentrick Veloci- 
ty Decreaſes, until rhe Planer arrive in the Aphe- 
lion 4, in which point the Conatus Centrifugus and 
Solicitation of Gravity become equal and contrary, 
and conſequently mutually deſtroy each other: 


And thus the Planer returns to 4, from whence it 
departed, and begins and finiſhes new Revolutions 


ſucceſſively, and without Interruption. 


CONSECTARY I. 


Hlence we have fix remarkable points is the 
Ellipric Orbit of a Planer, viz. four Obvious, 4 
the Aphelion, D the Perihelion; E and B the mean 


diſtances (for SB or SE is = the Tranfeers 


Axis 4 D, and conſequently an Arithmerical Mean 
between A and SD the greateſt and leaſt Di- 


* 
* 


4 


greſſion of a Planet from the Sun) and two more, 
viz. V and X, being the Extremiries of the Para- 
meter of the Orbit applied to the Orbit applied to 
the Axis in the Focus S, in which points happen 
the greateſt Aſcenſive or Deſcenſive Paracentrick 
Velocity. 8 


CONSECTARY I. 


The Impetus which a Planer acquires by the 
Action of Gravity from 4 to is equal to half 
the Impetus which it acquires in its deſcent from 


48 


| 


nn. 


A to D, and the Impetus acquir'd from 4 to Wis 
to that acquir'd from to D ; for the Impetus 
are proportional to the Angles of apparent Motion, 
and the Angles ASH and WS are right An- 
gles. | 


CONSECTARY II. 


Hence to determine the Species of the Planetary 
Ellipfis ; the Focus of the Ellipſis S is given; and 
the point A where the Planet is when the Sun be- 
gins to attract it, being ſuppoſed at the greateſt 
diſtance of the Planet from the Sun, the remoter 
Vertex of the Ellipſis is alſo given, and the propor- 
tion between the Solicitation of Gravity, or force 
of Gravity, Wherewith the Sun begins to attract 
the Planet in A, and the Conatus Centrifugus in 
the ſame point A being known; the Principal Pa- 
rameter of the Orbit X, or an Ordinate appli. 
ed to the Axis in the Focus S, may be found. For 
SA (given) is to S (= + the Parameter of the 
Orbit) as the Force of attraction in A is to twice 
the Conatus Centrifugus, and if + the Parameter be 
ſubtracted from S A, the gregreſt diſtance of the 
Planer from the Sun, the remainder will be to 5 4, 
as SA is to SD; therefore AD the Tranſverſe Axis 
of the Ellipfis is allo given: Whence the Planeta. 
ry Ellipfis may be deſcrib d. 1 | 


CONSECTARY IV. 


A Planet will deſcribe a Circle when the Solici- 


ration of Gravity, and twice the Conatus Centrifu- 
gus are equal ar the beginning of the Attraction, 
for in that Caſe they will remain equal, there be- 


ing no Cauſe to make the Planer approach nearer 


to or recede farther from the Center of Attraction, 
about which it Revolves; but when in the begin- 
ning the Force of Attraction and twice the Conatus 


| Centrifugus are unequal (provided the ſimple Cona- 
tus Centrifugus be always leſs than the Attraction) 


then the ſaid Planet will deſcribe an Ellipſis; and 
if rhe force of Attraction prevail, the point where 


the Motion begins, is the Aphelion; or if twice 


the Conatus Centrifugus prevail then the ſaid point 
is the Perihelion. 


PROP. XI 


| If ſeveral Bodies Revolve round a common Center 


and if the Vires Centripetæ be reciprocally as the 
Squares of their Diſtances from that Center ; then 
in Ellipfes, the Squares of the Periodic Times 
will be as the Cubes of the Tranſverſe Axes of tht 
Ellipſes. . 


Reaſſume the Symbols in Prop. 6. then the Para- 


meter of the Axis of the Figure L (Prop. 6. Cor, 1) 
1 1 | * 


Er Gans 


x * 
* * 2 * 
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„ 
11323 as..; » 
p, ard itthe Times be equal, then QR is directly 
as the V Centripeta, or reciprocally as (the Square 
ot the diſtance) SP; therefore L is as QTq x 
FÞq ; chat is, the Latus Rectum (IL) is as the Square 
ef the Area QT Xx S; and the Area QTx SP, 
er Tx SP is in the Subduplicate Ratio of rhe 
Parameter (L.) | 

And if the Periodic Times be equal, the Areas 
of the Ellipſes, are in a Subduplicate Ratio of rhe 
the Parameters; and if the Parameters be equal, 
the Areas are proportional to the Periodic Times; 
and if neither the Parameters nor the Periodic 
Times be equal, then the Areas of the Ellipſes are 
jn a Ratio Compounded of a Subduplicare Ratio 
of the Parameters, and the ſimple Ratio of the 
Periodic Times; therefore the Periodic Times are 
in a Ratio compounded of the direct Ratio of the 
Areas and the reciprocal Subduplicate Ratio of the 
Parameters. Now the Areas of unequal Ellipſes, are 
(A. 105. Hayes N. 4) in a Subduplicate Ratio of 
the Parameters, and the Subduplicate Ratio of the 
Cubes of the Tranſverſe Axes joyntly. Therefore the 
Periodic Times are in a R- tio compounded of the 
Subduplicate Ratio of the Parameters directly, che 
Subduplicate Ratio of the Cubes of the Tranſverſe 


Parameters inverſely; that is, the Periodic Times 
are in a Subduplicate Ratio of the Cubes of rhe 
Tranſverſe Axes, and conſequently the Squares of 


of the Tranſverſe Axes. Q. E. D. 
COROLLARY. 
The Squares of the periodic Times of Bodies 


Diſtances from the (Focus of the Figure or) Cen- 
ter of Attraction. | | 


Books on this Subject of Aſtronomy of more 
immediate and neceſſary Uſe are ſuch as theſe, 

Gregory's Aftronomy Lat. in Fol. 

Flamſtedes Doctrine of the Sphere at the end of 


Sir Jonas Moor's 1 Vol. of Mathem. 


N. Mercator's Aſtronomy in Lat. Lond. 1676, 8 vo. 
Gaſſendus's Aſtronomy, 

Biſhop Ward's Aſtronomy. 
Tacquet's Aſtronomy, in his Opera Math, 


on in 40. ö Fs 

An Eſſay concerning the Cauſes of the Celeſti- 
= a] Motions, in the Leipſick Acts of Feb, 1689. by 
6.8. Leibnitz. 1 
_ XKepleri Epitome Aſtronomiæ Copernicanæ. 

Wings Harmonicon Celeſte. 

Streets Aſtronomia Carolina. 

Jer. Horrocci Op. Poſthuma, 

Bayeri Uranometria. 

Bullialdi Aſtronom. Philolaica. 

Hugenii Syſtem, Saturnianum. 

HMhiſton's Præledliones Aſtrononicæ. 

ATHENATORIUM, in Chymiſtry, is a thick 
Glaſs Cover (or Head) fixt to a Cucurbite in ſome 

Inds of Sublimations. 


In Vel. I. under this Word, it appears to be plainly 
impoſſible to Account for ſo great a Rarefaction 
na Condenſation as is Diſcovered to be in the At- 
= olpberical Air, without the Suppoſition of the 

fFeniles of Matter, being endued with a Repelling 


01, 0 


when the point Q is infinitely near 


Axes directly, and the Subduplicate Ratio of the 


the Periodic Times are proportional to the Cubes 


revolvirg in Ellipſes, are as the Cubes of their. 


Halley's Catalogue of rhe Southern Stars. Ox- 


* 


A. 


For as the Learned Mr. Halley obſerves, at the Cloſe 
ot his Propoſition about the Heights of the Mer- 
curial Cylinder, at any Elevation above the Eat- 


very hard Queſtion, that the Texture or Compoſition 
of Parts can be capable of ſo great an Expanſion 
and Contraction as is found te be in the Air, and 
can ſcarce be Ac counted for, from comparing it to 
Mooll, or ſuch like Spungy Bodies. HATE. 
ATTAINTED, in the Common Law is uſed 
particularly for ſuch as are found guilty of ſome 
Crime or Offence, eſpecially Felony or Treaſon : 
Bur a Man is allo ſaid to be Attainted of Diſſeiſin. 
Veſt. 1. c. 24. and 36. and 3. Ed. 1.A Man is At- 
rainted two Ways; by Appearance or by Preceſs. 
Attainder by Appearance,is either by Confeſſion, Bat- 


a Man pleads Guzlty and doth nor put himſelf up- 


Battel, which being appealed by another, and chu- 
ſing the Combat rather than the Jury, he is van- 
quiſhr, and he is Attainted by Verdift when he is 
found Guilry by a Jury. | 

ATTAINDER by Proceſs, is otherwiſe called 
Attainder by Default or Utlarz, and is where a 


three Times publickly called in the Country, and 
at laſt is Outlawed by Default. | 7 


for one that oweth a Duty or Service to another; 
or after a ſort dependeth upon another. v. gr. There 
is a Lord, Meſne and Tenant, The Tenant 
holdeth of the Meſne by a Penny, the Meſne hol: 
deth over by two Pence. The Meſne releaſeth to 
the Tenant all the Right he hath in the Land, and 
the Tenant Dies: Then ſhall his Wife be endowed 
of the Land and be Attendant to the Heir of the 


third part of the Penny, and the third part of the 
two Pence, for ſne ſnall be endued of the beſt part 


of rhe Poſſeſſion of her Husband. They ſay alſo, 


that where the Wife is endowed by the Guardi- 
ar, ſhe ſhall be Attendant to her Heir at his full 
Age. | „ * 
ATIITUDEs, in Painting or Sculpture, are 
the proper Poſtures that the Figure ſhould be pla- 


ced in, fo as agreeably to anſwer the deſign of the 
piece. 5 


of the Latin Edition of his Excellent Book of Op- 
ticks, Qu. 22, ſhews that of thoſe Bodies which are of 
the ſame Nature, Kind, and Virtue, by how much 
leſs any Body is than another, the greater is its At- 
eracting Force, in proportion to its Magnitude. 


ſtronger in a Small Load - ſtone, in proportion to its 
Weight, than in a Larger: For the Particles of 
ſmall Magnets, being nearer one to another, and 
can more eaſily Combine or Join their Forces into 
one. Wherefore the Rays of Light, being the leaſt 
of all Bodies that we know, muſt needs have the 
greateſt and ſtrongeſt Attracting Force; and how ve- 
ry ſtrongly thoſe Particles do Attract, may be Col- 


| | | lected by the following Calculation. The Atrra- 
ATMOSPHERE, from what hath been ſhewn | ; : See eine ern 


ction of a Ray of Light, with regard to the Quan- 
tity of its Matter, is to the Gravity which any 
projected Body harh, in proportion to the Quanti- 
ry of matter in that Body :: in a Ratio Com- 
pounded of the Velocity of a Ray of Light, to the 


or Levitating Force, whereby they mutually avoid 
one another, till they come within the Diſtance, 
where the Attrattive Force begins. See AttraBion. 


thy Surface. See Phil. Tranſ. N. 187. It ſeems a 


tel, or by Verdict. Attainder by Confeſſion is when 


on his Country for Tryal. A Man is Attainted by 
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Perſon flieth and is not found, after he hath been 


' ATTENDANT, in Law is uſed in this Senſe, 


ATTRACTION, Sir Iſaac Newton at the end 


Thus tis found that the Magnetick Attradion is 


Velocity of that 5 * Body, and of the Flex- 
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ure or Curvature of the Line which the Ray de- 
ſcribes in the place of its Refraction, to the Cur- 
vature or Flexure of the Line which the ſaid pro- 
jected Body deſcribes. Thar is, ſuppoſing che In- 
clinarion of the Ray, to the Refracting Surface be 
the ſame with that of the Horizon. And from 
this Propoſition he Calculates that the Attraction of 


the Rays of Light is above 1000000000000000 a 


Thouſand Millions of Millions of Times greater 
chan the Force of Gravity on the Earths Surface, 
according to the Quantity of matter in each, 
and ſuppoſing Light ro come from the Sun thither 
in about ſeven or eight Minutes. And in the very 
int of Contact of the Rays, their Attracting 
orce may be yet much greater. i 
No ſuch a prodigious Force of Attraction in 
the Rays of Light cannot but have wonderful Ef- 
fects in thoſe particles of Matter, with which they 
are joyned in the Compoſition of Bodies; and 
muſt cauſe that thoſe particles Attract one ano- 
ther, and chat they are moved variouſſy among 
rhemlelves. | | 
*Tis very probable therefore that the Small Par- 
zicles of Bodies have certain Virtues, Powers or For 
ces, by which at a ſmall diſtance they may act not 


only on the Rays of Light ro Refratt, Ræſiect or In- 


fle# them, but alſo mutually on one another, in 
order to Produce moſt of the Phenomena of Nature. 


Tis very well known that ſome Bodies do thus act 


on one another by the Artrations of Gravity, Mag- 
netiſm and Electricity: And theſe Examples ſhew 
what the Reaſon and Order of Nature # ; and make 
it very probable that there may be yet ſome other 
Attractions, for Nature is very uniform and agree- 
able ro ir ſelf. | 3 e 
No the Attractions of Gravity, Magnetiſm and 
EleQricity extend themſelves to conſiderable Di- 


ſtances, and therefore are commonly obſerved and 


taken notice of by every one. But tis very poſſi- 


ble that there may be many others alſo, which are 
contain d in ſuch narrow Limits, and performed 


within ſuch a little Diſtance as yet to have eſcaped 


all our Obſervations. oh 
For when Salt of Tartar runs per deliquium or 


diſſolves into an Oil as the Chymiſts call ir, tis ve- 


ry probable that it is occaſion d by ſome Attraction 
which is mutual between the Particles of the Salt, 
and thoſe of Water, which rove up and down in 
the Air in the Form of Vapour, and the realon why 


common Salt, Nitre and PVitriol, don't run thus 


per deliquium, is becauſe they are without any 
ſuch Attractions; and when Salt of Tartar hath 
drawn as much Water our of the Air as its Quan- 
tity will bear, it draws no more, becauſe when it's 
Saturated the Attraction is at end. Ir muſt be alſo 
from its Attractive Force, that the Water thus im- 
bibed by the Salt, cannot be ſeparated from it in diſtil- 
lation, but by a very violent Heat; whereas Water 
will uſually diſtill off with a very eaſie Heat, from 
other Things. 'Tis much the ſame thing with 
Oil of Vitriol, which till ir is Saturated with it, At- 
tracts the Moiſture of the Air in very conſiderable 
Quantity, and afterwards parts with it with great 
difficulty. And when Oyl of Vitriol and Water 
being mingled together in the ſame Veſſel, grow ſo 
hot, as it is known they will do, it appears plainly 
by that Heat that a very great Motion is excited in 
the Particles of the two Liquors; and from that 
Motion it appears that their Particles in mingling 
Co- aleſce with a great Force and Impetuſioty and 
conſequently Attract or Gravitate towards one ano- 
ther with an accelerated Motion. Thus alſo when 


| 


Aqua fortu, Spirit of Vitriol or Nitre, or any other 
Corrofive Menſtruum diſſolves Filings of Iron or any 
other Metal with Heat and Ebullition ; tis plain 
that the Acid Particles of the Menſtruum attract 
and ruſh upon thoſe of the Metal with a very great 
Force enter into their Pores with violence, and dif. 
joyn or ſeparate the ſmall Corpuſcles of which the 
Metal is compoſed one from another; rho' the Par- 
ricles of the Acid Menſtruum are drawn off at 
firſt when they are made a moderate Hear, yet af. 
ter their: Union they with the parts of the Meta] 
cannot be drawn off as yet by Diſtillation, but by 
a moſt intenſe and violent Heat. 

When Spirit of Vicriol poured upon common Salt 
or Nitre, makes an Ebullition and Coaleſces with 
the Salt; and when after this if the Compoſt be 
Diſt illed, a Spirit of Salt or Nitre will be drawn 
aff much eaſier than without ſuch a Mixture; it 
ſhews plainly that the Fixt Alka!s of the Salt 4. 
tracts the Acid Spirit tof the Vitriol much more 


cannot detain then both it Parts with its own Spirit 
freely. When Oil of Vitriol is diftill'd from an 
equal Weight of Nitre, and from both is drawn 
off a Compound Spirit of Nitre, and that Spirit is 
poured upon half its Weight of Oil of Cloves, cf 
Caraway-ſeed, or any Ponderous Oil diftill'd from 
vegetable or animal Bodies, or upon Oil of Tan- 
| pentine, mix d with a little Ballam of Sulphur to 
thicken it; when in any of theſe Mixtures an actu- 
al Flame will be produc'd, tis apparent that the 
Particles of the Spirit and Oil muſt ruſh towards 
ane another with a ſtrong accelerated Motion, and 
ſtruggle and fight with a moſt violent Force and 


| Imperus. Tis the ſame Thing when that compoud 


Spirit is poured upon well rectified Spirit of Mine, 
| for a Flame will immediately ariſe on their Mix- 
ture. The Pulvis fulminans, as they call it, which 
is compos d of Sulphur, Nitre and Salt of Tartar, 
goes off with a more quick and violent Exploſion 
than even Gun powder it ſelf, The acid Spirits of 
the Sulphur and the Nitre ruſhing together with ſuch 
Violence, that all the Parts of the Powder are ra- 
rified, as it were, at once and altogether. 

Thus alſo common Crude and impure Brimſtone 
it ſelf, if it be powder'd and mingled with an equal 
Weight of Filings of Iren or Steel, and with a lit- 
tle Water be made up into thick Paſt, like Dough, 
the Sulphur will act fo upon the Tron, that in five 
or fix Hours Time, the Maſs will grow ſo hot as 
not to bear handling, and ar laſt will plainly burn 
and emit a Flame. Now from all theſe Experi- 
ments, and from the Conſideration of the great 
Quantity of Sulphur that there is in the Earth, and 
of the great Heat of the inner Parts of it, from 
the hot Springs, the burning Volcanos, the Fin 
Damps and burning Exhalations that are found in 
the Bowels of the Earth; from the Conſiderations 
of Earth-quakes, Whirl-winds and the wonderful 
Convulſions that the Sea is ſome times put into; 
we may underſtand, That the Particles of Bodies, 
before at reſt (and tis the ſame Thing alſo in all 
Fermentations, Sc.) may be and are put into moſt 
violent Motions, by ſome Principle of very great 
Force and Activity, which yet doth not diſcover 
it ſelf till the Parts approach and come very near one 
another; but that they do then attract one another 
with great Force and Rapidity, and thereby pro- 
duce their wonderful Effects. f 

Again, when Oil of Tartar Per deliquium id 


poured upon the Solution of any Metal, their is 4 
Precipitation of the Metalline Particles Prov „ 
| Which 


ſtrongly. than it doth its own Spirit, and becauſe it 
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to them, therefore he concludes, that their Force 


chanicks, where Attraction ceaſes ro exert it ſelf, 
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trom whence it appears, That the Particles of 
the Liquor are more ſtrongly attracted by 
choſe ot the Oil of Tartar than by thoſe of the 
Metal; and by that Attraction are precipitated 
down from the Liquor: So allo when a Soluti- 
on of Iron in Aqua Fortis will diſſolve Cadmia, and 
recipitate irs Iron; or when a Solution of Copper 
will diſſolve Iron, and let go the Copper, (ſee depart) 
&c. This ſeems to prove plainly, that the Acid 
Particles are more ſtrongly attracted by thoſe of 
the Metal that they diſſolve, than by zhoſe of that 
which is let go. When we find that thoſe Men- 
ſtruums which will diſſolve one kind of. Metal or 
mix d Body, and wont touch another, it muſt be 
attributed to the Attraction that there is between 
the Particles in ſome Caſes, and there being no ſuch 
in the other. And in the General it is owing to 
this Principle, that Heat, according to Ariſtotles 
Definition of it, doth congregate or gather together 
homogeneous Things, and ſeparate thoſe which are of a 
different Nature: After this He ſhews how on 20 
Principle, and by the Help of Chymical Analyſes, 
ro come to the Knowledge of what kind of Parts 
natural Bodies are compoled, . TY 
The Reaſon why Drops of Wafer, or other li- 
uid Body uſually put on a ſpherical Form, he 
mib, is alſo from the mutual Attraction of their 
Parts; after the ſame Manner as the Earth and 
Seas make one round Body by the mutual Attra- 
Aion or Gravitation of their Parts. 
And becauſe when Metals are diffolv'd in Acids, 
they attract but a ſmall Portion of the Menſtruum 


of Attraction extends but a very little Way. And 
as in Algebra, when affirmative Quantities vaniſh 
and terminate, their negative begin: So in Me- 


2 kind of F Force ſnould ſucceed; and that 
there is in Nature ſuch à Force, ſeems to follow 
from the RefleAion and Infletion of the Rays of 
Light; for in both theſe Caſes, the Rays are repel- 
{ed from Bodies without the immediate Contact 


of rhe reſtecting or infleting Body. And the lame | 


Thing ſeems concludable from the Emiſſion of 
Light; for a Ray of it, as ſoon as ir is ſhaken 
our of the lucent Body by the vibrating Motion 
of irs Parts, and is got without the Sphere of its 
Attraction, is propelled with a very great Degree 
of Velocity; and the fame Force which in Refle- 
Ction ſerves to repel! the Ray, now ſerves to emit 
it. | | 


ſhew, that there is a repelling Force; for thoſe Par- 


ticles which are forced out of the Bodies by Hear | 


or Fermentation, as ſoon as ever they are our of 


the Sphere of the Attraction of theſe Bodies, do] 


immediately recede from ir, and from another 
with a great Force, and do avoid coming together 
again; ſo that ſometimes they take up above a 
Million of Times the Space which they did before, 
when they were in the Form of a Denſe Body, which 
is ſo very great a Contraction and Expanſion as is 
hardly conceivable, if the Particles of the Air be 
only elaſtical, ramoſe and corled up one within an- 
ther, like the Tendrels of Vines, or Springs of 
Watches, as ſome have imagin d: Nor indeed, 
will any other Hypotheſis Account for this wonder- 
ful Phænomenon, bur this of their being endu'd 
with a repelling Force, by which they mutually 
avoid one another, as well as the Bodies from 


Aich l fall down to the Bottom of the Veſſel 3  ATTRIBUTIVE Fuftice : See Fuſtice. 


The ProduRtion of Air and Vapours doth allo 
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AVERCORN, was anciently a Reſerved Rent in 
Corn paid to Religious Houſes by their Tenants or 
Farmers. 

AVOIR DU POTS, in French ſignifies to be of 
juſt Weight; but in Law tis taken in two Senſes, 
for a peculiar Kind of Weight of Sixteen Ounces 
ro the Pound, and thereby diſtinguiſn'd from 
Troy Weight, whoſe Pound hath bur Twelve 
Ounces: And alſo ſuch Marchandice and Goods 
as are weighed by this Weight, and not by 
Troy Weight, as Pitch, Tarr, Reſin, Wax, Fleſh, 
Tallow,, Cheeſe, Soap, Hemp, Flax, Copper, Tin; 
Lead, Steel, Iron, &c. Mr. Ward ſaith, he found 
that 1 Pound Avoir du pois was exactly 14 Ources, 
11 Peny-weights, 15 4 Grains Troy: And he ſaith, 
he can find no Law for the Introduction of this 
Weight, nor at what Time ir came into uſe, 
which ir ſeems to have done only by Cuſtom. 
See Weights in Vol. I. 

AURELIA, is a Term uſed by the Natura! 
Hiſtorians for the firſt apparent Change of the 
Eruca of any Inſect : Tis the ſame with what 

ſome Writers call Nympha. | 
| AURISCALPIUM is an Inſtrument to clean 
the Ears. CEE Bn. 
AURORA Boreals is a white Pyramidal Glade 
of Light, which Dr. Childrey, Mr, Caſſini and Mr. 
Derham have mentioned as appearing like the Tail 
— a Comet in the Northern Hemiſphere of the fixt 
tars. 

AUXILIUM ad filium Militem faciendum & 
ad filiam maritandam was a Writ formerly directed 
to every County, where the King or other Lord 
had Tenants, to levy of them a reaſonable Aid to- 
wards the Knighring of his Son, and Marriage of 

his Daughter; bur this is now utterly taken 

away by a Statute made 12 Car. 2. c. 24. 

HA S in Peritrochio, See its Deſcription in 
oh, 1. ; e 
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In this Inſtrument, and all ſuch like, (as all 
Crane-wheels, Mill-wheels, &c. the Vis Morrix, 
which is to ſuſtain or lift up any Weight, need only 
be ro ſuch Weight as the Peri meter of the Axis AB 
is to that of the Tympanum or Peritrochium C D; 


and then there will be an Æquilibrium. 


From the Fabrick of the Engine, tis plain, tlat 
the Weight is at every Revolution of the Axis 
rais d ſo much, as is the Girt of the Axis; and con- 
ſequently the larger the Axis, the quicker riſes the 
Weight. (with a proportionable Power) but yer 


whence they at firſt came. 


the harder: And the lefs the Axis is, the /ower tiſes 
the Weight, bur the eaſier. ak | 


To 


move the Weight aſſigned. 


of Fee of any Lands and Tenaments in Fee Simple, 
the Day that he died, and a Stranger abafeth and 


veyance and Demiſe did include any Liberty of 


the Owners or Inhabitants of any Houſe, or the 


Place, and croſs it in the Center with the 2 Lines 


x he os 


= — 
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Wherefore if the Weight be to the Power, as 
the Perimeter of the Peritrochium is to the Perime- 
ter of the Axis; then will the Velocity of the Po- 
wer to that of the Weight, be as the Weight to the 
Power; and conſequently the Moment of the 
Power will be equal to that of the Weight: 


Wherefore tis Plain, that the greater the Perime- 


ter or outermoſt Wall, the longer the Stick or 
Lever DC: Or on the other, the leſſer the Dia- 
meter of the Axis, the eaſier will the ſame Force 


AYDE, in Law, is where a particular Proprie- 
tor is impleaded, and not being able to defend the 
Thing for which he is ſo impleaded, he prayeth ayde 
ot ſome better able; which is done two Ways, 1. In 


a Plea real, and Tenens petit auxilium de A B ſine 


quo reſpondere non poteſt, 2. In a Plea perſonal, and 
then the Defendant, petit auæxilium ad manutenen- 
dum Exitum, 8 5 | 

AXEL is a Mit which lies where the Grand-fa- 
ther (called by our common Lawyers Beſayel, it 
ſhould be Beſayeul) was ſeiz'd in his Demeſne, as 


entereth the ſame Day, and diſpoſſeſſeth rhe 
Heir. | | | 
AYSIAMENTA, Eaſements, in Grants of Con- 


Paſſage, High-way, Water-courſe, or other cuſto- 
mary Benefit for the Eaſe and Accommodation of 


Tenants of any Land. Kennet's Gloſſary. 
AZIMUTH of the Sun. To find it readily by 
projecring Part of the Analemma, having the La- 
titude of the Place, and the Sun's Declination and 
Altitude: With 60 of the Chords draw the Circle 
P EZ for the Solſtitial Colure or Meridian of their 


Zn and SN, at right Angles to another for the 
Azimuth of E and N, and for the Horizon of 
the Place. Set the Latitude from N to P, ſo 
ſnall P be the Pole of the World: And ſet it alſo 
from rhe Zenith in Z to E, and draw E C Q for the 
Equinoctial; draw alſo P V for its Axis. Then 


to D, and from Q to P, if ir be North Declina, 
tion; or from E to d, and from Q to J, if it be 
South, and draw the reſpective Parallel to the E. 
quinoctial D F, or d f: Then ſer the Sun's Al, 
tirade from S ro A, and from N to O, and dray 
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the Parallel ro the Horizon, A O, where this Inte 
ſects the Parallel of Declination will be the Repre, 
ſentation of the Sun's Place, as at Oi in Summer. 
or © 2 in Summer, Fit then the Sector to the Ra. 
dius A M, or M O, and MO 1, or M © 2 ſhall 
be to that Radius, the Sine of the Sun's Azimuth 
from the Eaſt or Welt Southwards, according tg 
the Time of either Before or Afrernoon, | 

If no Sector be at Hand, you may meaſure the 
Azimuth on the Chords to the Radius of the 
Diagram thus, Ser M A from the Center C to 5 
in CS, on which Point r as a Center, with the 
extent M © 2 ftrike above the Arch x ; for then 
a Ruler laid from C the Center, juſt ro rouch the 
Convexity of the Arch x, will cut the Limb in 


from the Chords fer rhe Sun's Declination from E 


L, and then LS meaſur d on the Chords, will 
give you the Degrees of the Azimut. 
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KY ABYLONISH Hours. | 
| Perſians, and Syrians, Gc. accounted their 
3 # 24 Hours of the Natural Day to begin 
from Sun-riſing, and to continue till the Sun ſet- 
ting of the next Day. Wherefore Hours thus ac 
counted, and put in (as is common) among the 
Furniture of Dials, are in Dialling called the Baby- 
Jona} Hours, 1 X 455 : 
VICK and Bot tom Nails, are ſuch as are made 
with flat Shanks that they may hold faſt, and yer 
not open the Grain of the Wood. They are uſed 
{or na:ling Boards together for Coolers, for Gurrers 
bd dave Water under the Eaves of a Houſe, or for 
ay Veſſel made of Planksor Boards, and deſign d 
bo bold Liquors. | 3 FO 
BALDACHIN, in Architecture, is a Building in 
W (rm of a Canopy or Crown ſupported by Pil- 
| lars, often ſerving for the Covering of an Altar. 
Some alſo call the Shell over a Door by this Name, 
and pronounce it Bldaquin. | I 
BALLISTERS, are a Row of ſmall Pillars 
which ſupporta'Rail. They are ſomerimes called 
ZBanniſters, and are placed on Stairs, and, in the 
pront of Galleries, Balconies, Gc. 7 
= BANK, is the Carpenter's Term for a Piece of 
Firwood unflit from 4 to 10 Inches Square, and of 
any Length. _ HI Se 
 BANNERET, was Anciently 


Point ot his Standard, and making it as it were a 
W Banner. And this was accounted ſo Honourable a 
Knighthood, that they were allowed to dilplay their 
Arms in the Field in the King's Preſence as Barons 
do. They were next to Barons in Dignity. Henry 
Vilch made divers Bannerets upon the Corniſh Re- 
Ws bellion, A. D. 1495: See Selden's Titles of Honour, 
= cambden's Britannia, and Sr. Tho. Smith, Lib. de 
Rep. Angl. c. 18, | 25 

2 BARBICAN, is a Term in Archirecture taken 
from the French, and ſignifies any Outwork be- 
ES longing to a great Building . 
= BARCO-Longo, is a ſmall, low, long, ſharp 
built Veſſel without a Deck, going with Oars and 
WS Sails; much uſed in Spain. = 

EE BARGAIN and Sale, in Law, is a Contract 
made of Mannors, Lands, Tenements, Heredita- 
WE ments, and other things transferring the Property 
Ws thercof from the Bargainor to the e nn The 
Author of the New Terms of the Law faith it 
ought to be for Money, Sc. and that the Fee-fim- 
ple paſſeth thereby, though ir be nor laid in the 
= Deed, To have and to hold the Land to him and hu 
= Heirs; and though there be no Livery & Seiſin 
= made by the Vender, ſo it be by Deed, indorſed, 
= calcd, and inrolled either in the County where the 
Land lies, or within one of the Courts of Record 
= a eſtminſter, and this within 6 Months after 
dhe Date of the Deed: According to 27 H.8, 
c. 16, EO IR al OE 458 | 
BARK, or Barque, is a Veſſel with 3 Maſts, 
diz. Main-maſt, Fore maſt, and Mizzen- maſt, and 
carry ing uſually about 200 Tuns. | | 
BAROMETER. In Phil. Tran. N. 292. there 
ba pretty Experiment of Mr. Hawksbee to ſhew 
WW tie Cauſe of the Deſcent of rhe Mercury in the 


The Babylcni aui, 


a Knight made in 
the Field with the Ceremony of cutting off the 


BAR 


Mercury in the Ciſtern, which aÞBmes the Force of 
the perpendicular Preſſure, or the aſual Gravity ot 
the erect Column of Air, equal in Baſe to the O- 
rifice of the Tube. e 
BAROME TER Portable, is one that can be 
ſafely and conveniently carried about from Placæ 
to Place, without the Danger of ſpilling the Mer - 
cury out of the Ciſtern, or letting the Air get in 
at the Bottom of the Tube, or of the Mercury in- 
cluded in the Tube breaking the Top of it off by 
the Motion it will be put into by being carried 
from one Place to another. You may prevent the 
two former Inconveniencies by tying ſome gentle 
Leather faſt over the Brim of the Ciſtern, which 
muſt be of Glaſs or coſe grained Wood; and muſt 
have a Neck or Hollow round the outſide of the 
Brim to tie on the Cover of Leather. And the laſt 
may be remedied, by either a way to ſcrue or 
ſqueeze the included Mercury quite up to the Top 
of the Tube, ſo that the Tube in its Carriage from 
Place to Place ſhall be always full; or elſe by 
pinching the Head of the Tube ar about an Inch 
from the Top, fo as to make it there have a very 
narrow Neck, not ſo big as a Straw : By which 
Means the Force of the Mercury ftriking againſt 
the Top, will be very much bridled, and there- 
= the Tube ſecured from having irs Top broken 
off. | 
BARON hath divers Significations : Firſt, 'Tis 
uſed for a Degree of Nobility next to a Viſcount, 
Some of our Hiſtorians ſay, that ſoon after the 
Conqueſt all Barons came to Parliament and {at as 
Peers in the upper Houſe of courle ; bur they be- 
ing then very numerous, it grew an Order and a 
Cuſtom that none ſhou'd come bur ſuch as the 
King thought fir ro call by Mit, which Nit ran 
then pro hac vice tantum. But this State of rhe 
Nobility being very precarious, and depending ſole- 
ly on the Prince's Pleaſure, they at length got a 
ſurer hold, and obtained of the King Letters Pa- 
rents; and theſe were called Barons by Patent or 
Creation, whoſe Poſterity are now Lords of Parlia- 
ment. And Cowel ſaith there are nevertheleſs Ba- 
rons by Writ, as well as by Letters Patents; and 
that thoſe are diſtinguiſhed from theſe by having 
their own Sitnames annexed to the Title of Lord ; 
whereas Barons by Patent are named by their Ba- 
ronies. The Original of Barons by Mit, Camb- 
den refers to Henry 3. and Barons by Parent or 
Creation commenced in the Time of Rich. 2. To 
theſe Segar (Norroy) adds a third kind of Baron, 
which he calls Baron by Tenure; and ſuch are che 
Lords the Biſhops, who, by virtue of Baronies an- 
nexed to their Biſnopricks, ſit in the upper Houſe, 
and are called Lords Spiritual. 1 
BARON is alſo an Officer, as Baron of the Ex- 
chequer, of which the Principal is called Lord 
Chief Baron, and three others in that Coutt are 
his Aſſiſtants. — — | 
There are alſo Barons of the Cinque Ports, which 
are two Members of the Houſe of Commons cho» 
ſen at each Port, and at the rwo Ancient Towns of 
| WVinchelſea and Rye. | | 
BARON is alſo uſed for the Husband in Relati- 
on ro the Wife; which two, in Law, are called 


WF Þ: romerer in Storms, to be the collateral Preſſure 
Current of Wind on the Surface ot the ſtagnant 


Baron and Feme, 
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The Chief Magiſtrates alſo of the City of Lon- 
der, before they had a Lord Mayor, were called 
Barons. Pk 8 5 

Ever ſince the Reign of William the Conqueror 
rhe Biſhops hold their Temporaries per Baroni am, 
and by that are obliged to attend the Queen in Par- 
liamentr | tt 

Sir Willzam Temple, in his Eflay on Heroick Vir- 
tue, that Baronies were originally the larger Shares 
of the Lands, of conquer d Countries, which the 
Northern Invaders (ſuch as the Goths, Sc.) uted 
ro divide among their Generals and Chief Com- 


manders; as the ſmaller Shares divided amongſt 


the Soldiers were called Feuda or Fees; and he 
gueſſes the Word Baron to be of Northern Ori- 


inal. | | 
J BASIL is the ſloping Edge of a Chiſſel, ot of 

the Iron of a Plane uſed in Joinery, _ 
BATCHELLOURS, 5, e. Baſſe Chevaliers, 


were Anciently a lower or inferior ſort of Knights, 


as diſtinguiſned from Barons and Bannerets, which 
then were reckoned the Chief or Siperior Knights. 
And now our lower Order of Knights which are 
inferior ro Baronets, are called Kx:ights Batchel- 
tours. And ſo in our Univerſities there is an Aca- 
demical Degree of Ratchellours, (who have the Ti- 
tle of Sir) and which is inferior to that of Maſters 
and Doctors, : 
BAT TEN is the Workmens Namẽ for a ſcant- 
ling of Wooden Stuff from two to four Inches 


broad, and about an Inch thick ; the Length is 


retty conſiderable, but undetermined as to Num- 


rs. 
BEAD, in Architecture, is a Moulding which 
inthe. Corinthian and Roman Orders is cut and car- 
ved into ſhort Emboſſements, which look like 
Beads born in Necklaces:. And ſometimes an Aſtra- 
gal is thus carved. 5 0 
A Bead plain is ſometimes ſer alſo on the Edge 


| of each Faſcia of an Architrave. Its Convexity 


is uſually about a Quarter of a Circle, and differs 
from a Boultine only in nor being ſo large. A 
Bead is often placed on the lining Board of a Door- 


= Caſe, and on the upper Edges of skirting Boards. 


BEAM, in any Building, is a Piece of Timber 
lying acroſs it, and into which the Feet of the prin- 
cipal Ratrers are framed. No Building hath leſs 
than two of theſe Beams, viz. one at each Head; 
and into theſe Beams the Girders of the Garrer 
Floor are framed; and if it be a Timber Build- 
ing, into them the Teazle Tennons of the Poſts are 
alſo framed. Theſe Teazle Tennons ſtand ar Right- 
angles to thoſe which are made on the Poſts ro go 
into the Raiſons, and the Reliſh or Cheats of theſe 
Teazle Tennons ſtand up within an 12 Inch of the 
Top of the Raiſon; and then the Beam is cauked 
down (which is all one as Dove-tailing acroſs) 


till the Cheeks of the Mortices in the Beam con- 


* with thoſe of the Teazle Tennon on the 
oſts. — 
BEARER, in Architecture, is a Poſt or brick 
Wall, which is trimmed up between the two Ends 
of a Piece of Timber to ſhorten its bearing, or to 
event its bearing with the whole Weight at the 
nds only. 25 „ 
BEAUPLEADER is, in Common Law, a Writ 
upon the Stature of Malridpe for not fair Plead- 
ing ; and this lies where the Sberiff or other Bay- 
lit in his Court, will rake a Fine of the Party, 
. rg or Defendant, for that he pleaded not 
irly. 


| Manſe, Tythes, and all other Duties payable by the 
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merly both current in England: The Silver Bea. 


BEDMOULDINCG, in Architecture, is a Tem 
uſed by the Workmen for rhoſe Members in 2 
Corniſh which are placed below the Coronet ot 
Crown; and row-adays a Bedmoulding uſually 
conliſts ot theſe 4 Members, 1. an O----G, 2. 4 
Liſt, 3. a large Boultine, and 4rbly, under the Co. 
ronet another [Litt, IN 

 BEDRIP, Bedrepe, was the/Cuſtomary Service 
which inferior Tenants formerly paid to their Lords, Ml 
in cutting down their Corn, of doing any other 
Work or Labour in the Field. * = 

BENDS, in a Ship, are the ſame with the Maile 
or ales, which are the ourmoſt Timbers of a Shi 
on which the Men ſer their Feet in climbin up 
They are reckoned from the Water the firſt, ſecond 
and third Bend or Mail. They help much to ſtreng. 
then the Ship, and have the Beams Knees and 
Foor-hooks bolred into them. es 

BENEPED: They fay at Sea a Ship is beney- 
ed, when it being a Nepe-Tide, the Water doth 
nor flow high enough ro bring her off fromthe 
Ground, our of the Dock, over the Bar, Gc. 

BENEFICES. All Church Preferments, ex. 
cept . Biſhopricks, are by ſome called Benefices : 
Vid. Godolph. c. 18. And all Benefices are by the 
Canoniſts ſomerimes called Digniries. Bur we 
now apply the Word Dignity to Biſhopricks, Dea. 
neries and Archdeaconries, and as ſome will have 
it to Prebends. 

BENEFICES ace either Parſonages, Vicarage, 
or Donatzves, =. 
' Parſonages, are Churches endowed with Glebe, 
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Pariſhioners, | 
| Vicarazes, are Benefices which were created for 
the Maintenance of ſuch Clergymen as ſerved in 
Churches where ſome or all the Tyrhes were im- 
ropriated. At firſt the Vicar was a meer Curate, 
ut by Degrees ſome of them got a ſettled Mainte- 
nance diſtinct from the Impropriator, which conf- 
ſted of a Manſe and Glebe, and ſome Portions of 
Tyrhes uſually ; bur in ſome Places only a Penſion 
from the Impropriator. And theſe are what the 
Law calls Perpetual Vicars, or Vicars endowed. 
| Donatives, are ſuch as being exempr from the 
Juriſdiction of the Ordinary, are viſitable only of 
the King or other Secular Patron, who puts his 
Clerk into Poſſeſſion of the Benefice by virtue by 
an Inſtrument under Hand and Seal, without any 
Inſtitution or Induction, and without any Examina- 
tion by the Ordinary. But the Clerk is obliged 
to ſubſcribe the Declarations, and to take the Oaths 
enjoined by 14. c. 2. and 1. V. and M, the former 
before the Biſhop in whoſe Dioceſs the Donate 
lies, and the latter before the Patron, faith Watſun. 
And if it be a Benefice with Cure, he is alſo bound Wil 
ro ſubſcribe the 39 Articles before the Biſhop, 00 
read the Common Prayer, and to make the 
Declarations as other Incumbents do, 1 
BENEFICIO primo Eeccleſiaſtico habendo, 1s 3 
Writ directed from the Queen to the Chancellour 
or Lord Keeper to beſtow the Benefit that firſt ſual 
fall in the Queens Gift, above or under ſuch a V# 
lue, on this or that particular Man. = 
BENEVOLENCE is ufed both in our Statue 
and Chronicles, for a voluntary Gratuiry given b) 
the Subjects to the Soveraign. 
6 BESANIINE was a Piece of Money coined by 
the Weſtern Emperors at Byzantium or Conſtani- 
nople, and was of two ſorts, Gold and Silver, fo 
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ſent, ennet's Gloſſary. 8 
= re EFICIUM . cl Adtionum, is the 
Right which one Surety hath who is ſued for the 
Whole Debt, to force the Creditor by Exception 
dc aſſign over his Actions againſt the reſt of the 
Foureties, or elſe he ſhall not force that one to pay 


Ba — # 
d ENEFICIUM Diviſions, in the Civil Law, 
is a Right by which the Creditor ſhall be forced, 
by way of Exception, to ſue each Surety for their 
Share and Proportion, eſpecially when the reſt of 
the Sureties are under the Juriſdiction of the ſame 

and able to pay. s 
TE NEFIC UM. Ordini ſive Excuſſionis, in the 
civil Law, is a Right by which the Surety can by 
way of Exception force the Creditor to ſue the 
porincipal Debtor, before he ſhall recover againſt 
him as the Surery, except the Surety was given ju- 
dicially in a Cauſe depending. 
BIRD, are either Land. fol or Water-fowl : Of 


and of theſe ſome are Carni vorous and Rupacious, 
being call d Birds of Prey; ſome Frugivorous, and 
thele are called by the general Name of Parrots. 
Of Birds of Prey ſome are Dzurnal, preyifig in the 
Day time; and of theſe they reckon a greater and 
leſſer ſort : The Greater are either of a more bold 
and generous Nature, as the Eagle kind; or of a 
more cowardly and ſluggiſh, as the Vulture: The 
Leſſer Diurnal Birds of Prey in Latin are called 
Accipitres, the Hawk kind; and theſe are either 
of a more bold and generous Nature, and are wont 
to be reclaimed and manned for fowling, and are 
called Hawks; which our Falconers diſtinguiſn into 
Long-winged, as the Falcon, Lanner, Ge. whole 
Wings reach almoſt as far as the End of their 
Train; and ſhort-winged, as the Goshawk and Spar- 
row Hawk, whoſe Wings, when cloſed, fall much 
mort of the End of their Trains. Thoſe of the 
= Hawk kind which are of a Nature more cowardly | 
a nd ſluggiſh, or elſe 3ndocile, are neglected by our 
Ws Falconers, and ſo live at large; and of theſe alſo 
ere is a greater ſort, as the Buzzard kind; and a 
ear, as the Butcher-bird or Sbrike (about as big 
gas 2 Black-bird, and found in England). The Bird 
of Paradiſe, which is exoticx. | 
= Of Birds of Prey with crooked Beak and Ta- 
WE tons, ſome are Nocturnal, as the Owl kind, which 
fly and prey by Night; and theſe are either horned 
or eared, as the Eagle-Owl and Horn. Owl, &c. or 
without Horns, as the Brown Owl, Grey Owl, Gc. 
There is a fort of Land Birds with crooked 
Beak and Talons which is called Frugi vorous, be- 
cauſe though they do ſometimes eat Fleſh, and fo 
wre of the Carnivorous and Rapacious kind, yet 
Es they eat Fruits too; and theſe are known by the 
general Name of Parrots, and are diſtinguiſned in- 
BS to three ſorts according to their Bigneſs, the great- 
eſt Size being called Maccaws ; rhe middle ſized, 
and moſt common, Parrots and Popinjays; and the 
= leaſt fort Parrakeets ; and all this kind make uſe 
151 7 their Beak in climbing, and move the upper 
5 aw. 1 | 
Land Birds that have their Bill and Claws more 
ſtrair, are diſtinguiſhed into three Sizes. The 
We greateſt kind are ſuch as by reaſon of the Bulk of 
dheir Bodies and Smallneſs of their Wings cannot 
W ty ar all; rheſe are Exotick Birds of a fingular 
W Nature, ſuch as the Oſtrich, the Caſſowary, and the 
Dodo. The middle fiz'd kind are divided by their 
uo 8 * as have large, thick, ſtrong, and 
ol, 1 


| 4 of the Weight of a Ducket, as Chaucer ſeems | 


'Land-fowl, ſome have crooked Beaks and Talons; 
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long ones; tome of which feed promiſcuonſly on 
Fleſh, Inſects, and Fruits, as the Crow kind, which 
are wholly black; and the Pie kind, which are 
party coloured: Some feed on Fiſh only, as the 
Ning s. fiſber; and ſome on Inſects only, as the 
Wood-pecker. And into ſuch as have a ſmaller and 
a ſborter Bill; whoſe Fleſh is either white, as the 
Poultry kind; or blackiſh, as the Pigeen and Thruſh 
kind. The leaſt ized kind of Land Birds with 
ſtraight Bills and Claws,ar ecalled ſmall Birds ; and 
theſe are of two kinds, viz. ſeft be ked, which 
have ſlender, ſtraighr, and pretty longiſh Bills moſt 
of chem, and feed chiefly upon Inſects; or hard 
| beaked, which have thick and hard Bills, and feed 
moſtly on Seeds, Le OR 


Water bwl, are either ſuch as frequent Waters 
and watry Plares to ſeek, their Food; and theſe are 
all cloven footed, and generally have long Legs, and 
thoſe naked or bare of Feathers for a good way a- 
bove the Knees, that they may the more conveni- 
ently wade in Waters. Of theſe they reckon two 
kinds a Greater, as the Cranc, Fabiru, &c. and a Leſ- 
ſer which are either Piſtivorous, feeding on Fiſh, as 
the Heron, Spoon-bill; Stork, c. or Mudſuckers and 
Inſetivorou : Of which ſome have very long Bills, 
which are ſomerimes crooked, as in the Curlew and 
Whimbrell ; and ſometimes ſtraight, as in the Wood= 
cock and Godwitt. Others have middle q d Bills, 
as the Sea-pie and Red-ſhank, &c. and a third ſort 
have ſhorr Bills, as the Lapwing and Plover. Thoſe 
are reckoned ſhort Bills wich exceed nor an 
Inch and 5 ; middle fiz'd are between 2 Inches +. 
and 12; and long Bills above 2 Inches 2. 

There is another kind of Mater. fowi which ſwim 


in the Water; ſome of which, as the Moor-hen 


and Coot, Sc. are cloven footed, but moſt are whole 
footed : And of theſe ſome few have very long Legs, 
as the Flammant, the Avoſetta, and Corrira, (he 
Wiloughby, Part 2. S. 2.) but moſtly they are 


| 


ſhort leg'd : Of which ſome few have bur three 
Toes on each Foot, as the Penguin, Razor-bil, Gc. 
bur generally they have four Toes on each Foot; 
and theſe either all connected together by interven- 
ing Membranes, as in the Pelican, Soland Gooſe, 
Sc. or more uſually with the back Toe looſe: And 
this kind are either narrow bil'd or broad bild; 
choſe with narrow Bills have them either blunt and 
hooked at the Tip, of which ſort ſome are ſerrate, 
as in the Dziver-kind, and ſome not toothed, as in 
the Puffin ; or ſharp pointed and ſtraighter, of which 
ſort ſome have long Wings, as the Gul kind; and 
ſome } ook as thoſe diving Birds called Douckers, 
Thoſe with broad Bills may be divided into the 
Gooſe kind, which are larger, and the Duck kind 
which are ſmaller ; and theſe latter into Sea Duchs, 
or River and Plaſh Ducks, Moſt Warer-fowls have 
a ſnort Tail; and none of this kind have their Feet 
diſpoſed like Parrots and Foodpeckers, that have two 
Toes forward and two backward, none having 
more than one back Toe, and ſome none at all. 
BINDING 9oyſs, in Architecture, are thoſe 
Joyſts in any Floor into which the ' Trimmers of 
the Stair-Caſes and Chimney-Waics are fram- 
30 and theſe ſhould be ſtronger than common 
oyfts. | „„ 
BISHOP. The whole Proceſs of the Creation 
of a Biſhop, according to the Engliſh Law, is thus: 
On the Vacancy of any See the Dean and Chaprer 
are to certify the Queen thereof in Chancery, and 
to requeſt her Leave to chooſe another Biſhop, 


The Queen, when ſhe pleaſes; ſends her Con c de 
E | 8 Ei re, 


BLA 


—— 
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— 


B OR 


Eſlire, or Leave to elect, to the Dean and Chapter, 
nominating the Perſon. whom ſhe thinks fit to have 
choſen. The Dean and Chapter are obliged with- 
in 20 Days after the Receipt of this Conge de 
Eftire to make the Election; which being accep- 
red by the Perſon elected, is certified both ro the 
Queen and the Archbiſhop of the Province. On 
this the Queen grants her Royal Aſſent under the 
Great Seal, directed to the 1 together 
with a Mandate to Confirm and Conſecrate him. 
The Archbiſhop gives a Commiſſion to his Vicar 
General to proceed to Confirmation, which is a 
long formal Proceſs, of which the moſt obſervable 
Parts are two, viz. a Citation of all ſuch as have 


— 


any Objections againſt the Biſnop Elect, to appear 


before them and oſſer them; and then a Diducti- 
on of all that has paſt in relation to the Election 
and the Royal Aſſent; the Particulars whereof are 
exhibited by the Proctq; of the Dean and Chapter 
to the Vicar General. Mer this the Oaths of Su- 
premacy, Simony, and Canonical Obedience are 
taken by the Biſhop Elect; on which Sentence is 


read, and ſubſcribed by the Vicar General, where ; 


by the Election is ratified and decreed to be good. 
Next to this follows rhe Conſecration, which is 
performed by the Archbiſnop and two other Bi- 
ſhops : Then the Archbiſhop ſends a Mandate to 
his own Archdeacon to inſtall rhe Biſhop in that 
Cathedral Church which belongs to his See, and 
this is ofteneſt done by Proxy. And the publick 
Notary there preſent records the whole Proceſs in 
an Authentick Inſtrument to be kept ro Poſterity; 
and after this the new Biſhop is introduced to rhe 
Queen to do Homage. On his Conſecration rhe 
Biſhop hath a Righr ro his Temporalties, bur he 
cannot ſue for them till his Conſecration be certi- 
fied by the Archbiſhop ; but the Queen may grant 
the Biſnop his Temporalties immediately after his 
Confirmation. By his Confirmation he is inſtated 
in the Juriſdiction of his Dioceſs, ſo as to excom- 
municate and certify it; and therefore the Power 
of the Guardian of the Spiritualties ceaſes from 
that Time forward, Clergyman's Vade Mecum. 
 BISSEXTILE. To prevent all Ambiguity 
which may ariſe on the Account of the Interca lati- 
on of a Day every fourth Year, 'tis appointed by 
the Statute de Anno Biſſextili, 21 H. 3. that the 
Day encreaſing in the Leap-Year, and that next 
before, ſhall be accounted bur as one Day. 
BLACRNESS. The Incomparable Sir 1/aac 
Newton, in his Opticks, ſhews, Thar tor the Pro- 
duction of Black Colours, the Corpuſcles muſt be 
leſs than any of thoſe which exhibir other Colours, 
becauſe at greater Sizes of rhe component Parti- 
cles, there is roo much Light reflected to conſti- 
tute this Colour; bur if they be a little /eſs, then is 
requiſite to reflect the White and very faint Blew 
of the firſt Order: Vid. Book 2. Obj. 4, 17. and 18. 


They will reflect ſo little Light as to appear intenſe- 


ly Black, and yet may perhaps reflect ir variouſly 

to and fro within them ſo long, till it happen to 

be ſtifled and loſt, by which means they will ap- 
ar Black in all Poſitions of the Eye without any 

T ranſparency. | 

And from hence it appears why Fire, and that 

yet more ſubtle Diſſolver Putrefaction, by divi- 

ding the Particles of Subſtances, turn them Black: 

Why ſmall Quantities of black Subſtances imparr 

their Colour very freely and intenſely. to other Sub- | 


ſtances to which they are applied; the minute | 


Particles of theſe, by reaſon of their very grear 


Number, eafily over-ſpreading the grols Particles | 


4 


Duty paid in Markets and Fairs tor Boards and 


Fillani, and ſeems to have been of a leſs Servile 


ſmall Eſtates, ſo held, called 


of others. Hence allo it appeats, why Glaſs 
ground very elaborately with Sand on a Copper 


gether, with what by rubbing is worn off from the 
Glais and Copper, become very black : And why 
black Subſtances do ſooneſt of all others become 


may proceed partly from the Multitude of Refra. 
ctions in a littlè Room, and partly from the eaſy 
Commotion of ſo very ſmall Particles: ) And alſo 
why Blacks are uſually a little inclined to a bluiſh 
Colour ; for that they are fo, may be ſeen by illumi. 
nating white Paper by Light reflected from black 
Subſtances, where the Paper will uſually appear 
of a bluiſh White ; and the Reaſon is, thar black 
Borders on the obſcure Blue of the firſt Order of 
Colours deſcribed inthe above-mention'd 18th Ob. 
ſervation, and therefore reflects more Rays of that 
Colour than of any other. 

"Tis neceſſary alſo to the Production of Black. 
neſs in any Bodies that the Rays be ſtopr, rerain'g, 
and loſt in them; and theſe conceive Hear (by 
means of a burning Glaſs, &c.) more eaſily than 
other Bodies, becauſe the Light which falls upon 
them is not reflected outwards, but enters the Bo- 
dies, and is often reflected and refracted in them 
till it be ſtifled and loſt. r 

BLOOD-RED Heat, is rhe laſt Degree of 
Heat given by Smiths to their Iron in the Forge, 
and is uſed only when Iron hath already irs Form 
and Size, but wants a little hammering to ſmooth 
it; and that is done with the Face of the Hand- 
Hammer with light flat Blows, | 

BLOOM, in the Iron Works, is a four-ſ{quare 


Maſs of Iron about two Foot lor g, brought from 


a Loop into that Form ar the Fine. ry, and under the 
Hammer: See Iron. A, 
BLOWING Houſes, in the Tin-Miner's Lan- 
guage are the Furnaces where the Tin Ore (af. 
ter it hath paſſed the . Mill, and is through - 
ly waſhed and ſeparated from the Parts not Me- 
ralline, which they call the Cauyſalty ; and after it 
hath been again dried, and hath paſſed rhe Cru- 
zing Mill) is melted and then caſt. . 
BOMBARDEERS are Men employ d to fire 
Bombs or Shells out of Mortars. They drive the 
Fuſee, fix the Shell, load and fire. They Work 
alſo with the Fire-workers on all ſorts of Fire- 
works. a 3 
BOMB-KETCH is a ſmall Veſſel built and 
ſtrengthened with large Beams for the uſe of Mor- 
tars at Sea. e 
BONNY, the Miners Term for a diſtinct Bed 
of Ore that communicates with no Vein. See 
Sguat, and Tin. | | 5 | 
BORDAGE and Board- half. penny is a Fee ot 


Tables, Booths and Standings. 
BORDARII are often mention d in the Doomſ- 
day Book, and were diſtin& from the Servi and 


Condition: For theſe had a Bord, i. e. a Cottagt 


Condition they ſhould ſupply the Lord with Poul: 

try and Eggs, Se. Hence = | 
BORDLODE was the Farm or Quantity of 

Food which they paid by this Tenure : And tht 


BORDLANDS, which therefore are ſuch De 
meines as Lords kept in their Hands for the 
Maintenance of the Board or Table, Kenn 


Gloſſary, | 
BOTANY, 


Plate, till it be well poliſhed, makes the Sand, to. 


hot in the Sun's Light, and burn; (which Effe 
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with a ſmall Parcel of Land allowed them, of 
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* BOTANY or Boranicks, Books on this Subject; 
Mr. Ray's Hiſtoria Plantar, 3 Vol. Fol. His S- 
nopſis Stirpium Anglican, in 8v0. Baſis Botanica. 
Auth, D. Chriſt. Ludovico Welſchio, Lipſ. 1697. 
12%. Moriſon s Preludia Botanica, London. 1669. 
His Univerſal Herbal. Dr. Plulenet's Phytographia, 
Tourneforts Method of Plants, 3 Vol. qto. both 
in French and Latin. SEL | 

Plantar. Umbellif. Diſtributi Nova, per Ta- 
bulas, Cognationis & Affinitatis, ex libr. Nature Ob- 
ſervata, DeteRta, Auth, R. Moriſon, Oxonii, Fol. 
1672. 5 5 i 


1679. 1 
Cones Angli ſex librs Plantar. 


conſeripti. Lond. 8vo. 
Quadripartitum i 
Reg. in Dania. Argentorat. in 4to. 
Botanicum, 
Dr. Sloan's Catalogus Plantar. que in Inſula Famai- | 
ca Sponte provenzunt, Lond. 1696. 8yo. Icones | 
S Deſeriptiones Rarior, Plantar. Siciliæ, &c. per | 
Paulum Boccone. 1674. | 


” 
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Almageſtrum } 


155K. ell... 
Johnſon's Herbal. Fol. _ 
Parkinſon's Herbal. Fo. 
* Rivinus de Re Herbacea. 2 Vol. Fol. 
Theophraſti Hiſtoria Plantar. 
F ac. Breqnii Exotic, & minus 
Centuria, + | 
Fabius Column 
>; Vol aw en 6 Ent 
Hortus Indicus Malabaricw. 2: 
1. Boccone, Tcones & Deſcriptionet 
Galliæ, &c. 1 E 
BOT TOMRY is borrowing or lending Money 
on the Credit of a Ship or Veſlel's ſafe Voyage. 
BOULTINE in Architecture is the Work-mens 
Term for a convex Moulding, whoſe Convexi- 
ty is juſt a + of a Circle: Tis plac d next below 
the Plinth, in the Tuſcan and Doric Capital. 
BOW is an Inſtrument which hath been ſome- 
times uſed at Sea, conſiſting of only one large 
Arch of 90 Degrees, well and truly graduated, 
Three Vanes, and a Shank or Staff, as you ſee in 
the Figure annexed: F 
Where DEC is the Arch, A E the Staff or 
Shank paſſing the Arch at 45 Degrees inmoſt, bur 
in ſome in 50% or 55®. Fis the Shade Vane, G the 
= Sight Vane, and A B the Horizon Vane. 


FY 


©» 


Plantar. Lalize 


þ 


 Grew's Anatomy of 5 Plants and other Ps gg . 
Marcelli Malpighii Anatome Plantarum, &c, Lond.. 


Poemate Latino | 
Botanicum. Simonis Pauli, Med. 3 


1 


by Dr. Plukenet. Lond. 1696, Fol. i 


Leon. Thurneiſſers Hiſtori a Plantar. Berlini. . 


Cognitar. Plantar. N | 


+ de Stirp. Rarior, Cognitione. ; 


N To take the Sun's | Altitude by it. 
By che Handle C hold the Bow upri ht = 
move the Sight Vane G up and down, fall looking 
through the Sight till you ſee the Shade of rhe 
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upper Part of the Shade Vane ipon the Slit of the. 
Hortzon Vane; and that ar the Cine Time you ſee 
alfo rhe Horizon through the Slir'of the Horizon 
Vane: In doing of which, if you ſee the Sky and 
not the Horizon, then draw the Sight Vane a lit- 
tle lower down towards C, bur if you ſee the 
Sea = not the Horizon, then flide it a little up- 
war 8. a * e 1 "No * . 
If ir be the Meridian Altitude, that is to be ob- 
ſerved, you muſt wait, and make Obſervation as 
oft as you think fir, till at laſt you 1, ro ſee” 
the Sea inſtead of the Horizon. Then deſiſt; and 
the Difference between the Degrees and Minutes 
cut by the Sight Vane, and thoſe cut by the 


* 


Vol. II. 


upper 
Edge of the Shade Vane, is the Diſtance of the E 
Sun's upper 
if you Subſtract 16 Minutes, which is the Sun's. 
Semi- diameter, the Remainder will be the Di- 
france of the Suns Centre frem 
lowing for the Refraction: And you need not 
Subſtract above 8 or 10 inſtead of 16 Minutes for 
the Sun's Semi-diamerer, when a Ship-board, ſince - 
you muſt allow for the 
the Level of the Water. 


Limb from the Horizon, from which 


the Horizon, al- 


Height of your Eye above 


To 


hn 


afk. G, and looking through the Sight Vane at A, 


from the King or Superior Lords to their Knights, 


. 


7 * * 
— — — 


| | 
To obſerve the Height of a Star. 
Place che Sight Vane at A, and the Horizon Vane 


move the Vane F higher or lower till you can 
{ee the Star by the Horizon through the Horizon 
Vane ar G: So ſhall the Degrees and Minutes be. 
tween the 2 Vanes F and G be the Altitude of the 


Star ſought. | | RY 


To take the Diſtance between two Stars, 


Place the Sight Vane at A, and the Horizon | 6 ® is ſufficient to put into a 100 th of Gum me. 


Vane at G, as in the laſt Practice, and look 
through the Vane at A, moving the Vane F till 
to and fro, till you can ſee the one Star through 
the Vane G, and the orher by the Vane F, for then 
will the Diſtance between thoſe 2 Vanes F and G 
be the Diſtance in Degrees and Minures of the 2 
Stars required. „ | 
BOWGE, or rather Bouch; of Court was for- 
merly an Allowance of Dier or Belly Proviſion, 


Eſquires and other Rerinue that attended them in 

any Expedition. Kennet's Gloſſary, 
BOWLING BRIDLES in a Ship are the 

Ropes by which the Bow-13nes are faſtned to the 


Leech of the Sail. 
BOW. SPRIT.-LADDERS are Ladders in a 


Ship made faſt ar the Beak Head over the Bo]. 
ſprir, to get upon it when there is occaſion, | 


BRACE in Architecture, is a piece of Timber 
framed in with Bevil Joynts, and is uſed to keep 


Brace is framed into the Kingleſſes and principal 
Rafters, tis called by ſome a Strut. . 
BRACKETS in Gunnery are tlie Cheeks of the 
Carriage of a Mortar: They are made of ſtrong 
Planks of wood, of near à Semi- circular Form, 
and bound round with thick Iron Plates; they are 
fix d to the Bed by 4 Bolts, which are called Bed- 
bolis; "they rife up on each Side of the Mortar, and 
ſerve to keep her at any Elevation, by the Means 
of ſome ſtrong Iron Bolts (called Bracket-bolrs) | 
which go through theſe Cheeks or Brackets. 
BRAD S are Nails us d in Building, having no 
reading Heads as other Nails have: Of theſe 
ome are called Foyners Brad, and are for hard 
Wainſcot; others Batten Brads, and are for ſoft 


the Building from ſwerving either Way: When a | Their Excrexory Ducts approach the Nipple, 


Wainſcot; and ſome Bil Brads or Quarter-heads, It has an exquiſite Senſe, and a ſmall Erection 


which are us'd when a Floor is laid in haſt, or for 
ſhallow Joiſts which are ſubject to war. 
BRAKE in a Ship, is the Term for che Handle 
of a Pump. ' DOES [4 £74 6h 6 Wc ; 492 Fo 15 
BRASS is a Metal made out of a Mixture of 
Copper and Lapis Calaminaris (which is uſually 
called Ca amine). This Stone is dug our of ſeveral 
Mines in the Weſt of England (as about Mendipp, 
&.) about 20 Foot deep. It is burn or calcined 
in an Oven or Kiln made red Hot, then ground 
to Powder, and ſifted as fine as Flour; then 
mixt with ground Char: coal, becauſe the Cala- 
mine is apt to be clammy, to clod, and fo is nor 
eaſily incorporable, Then they put about 7 t of 
Calamine into a melting Pot, holding about a Gal- 
lon, and uppermoſt about 5 tb of Copper. The 
Ealamine muſt be mixt with as many Coals as will 
fill the Pot. This is let down with Tongs into a 
Wind Furnace 8 Foot deep, and remains there 11 
Hours; for they caſt not off above twice in 24 
Hours, One Furnace holds 8 Pots. Atter melting, 


0 * 


The Manufacture of Braſs 


maintain d, ſome having thereby rais d themſelves 


— Ca 


Welding ; they lay ſmall pieces of Braſs on the 
Place that is ro be brazed, and ſtrew a little Pow. 


Net-work within the, largeſt ſpaces of the Net- 


it is caſt into Plates or Lumps. 45 w of Crude 
Calamine produces 30 t burnt or calcined. They 
uſe Braſs Shruff ſome times inſtead of ſo much 
Copper; but that cannot always be procur d in 
Quantities, being only a Collection of Pieces of 
old Braſs. | oe ROAD. Pr AD. 
The beſt Braſs Guns are made of malleable 
Metal, and canpor te made of pure Copper or 
Braſs; but ir i Meceſſary to put in courſer Metals 
to make it run cloſe and ſounder, ſuch as Lead and 
Pot metal. Bell metal being Copper and Tin, and 
Pot metal Copper and Lead. About 20 th of Lead 
is uſually pur into 100 tb of Por- Metal, but about 


tal. by 
Wey Calamine Stones were heretofore fetch d 
from Poland, but are now exported from us b 
| | was privately. ke; 
in Germany for many Hundreds of Years, 5 
many Thouſands were employ'd, and all were 


to great Eſtates. Phil. Tranſ, N. 200. and 260. 
. BRAZING is a Kind of Soldering of Irom, 


when the Work is ſo thin that it will not bear 


der of Glaſs upon it to make the Braſs run, and 
give it an Heat in the Forge till they find that the 
pores is run, and then they take it out and let ir 
BREASTS, in Women and other Females, are 
of a Subſtance conſiſting of a great Number of 
oval Glands, lying in a great Quantity of Fat: 


join and unite together, till at laſt they form ſeven, 
eight, or more {mall Pipes call'd Tubuli La8iferi, 
which have ſeven croſs Canals, by which they 
communicate with one another, that if any of 
them be ſtopt, the Milk which was brought to it 
might not ſtagnate, but paſs through by the other 
N which all terminate in the Extremity of the 
ipple. 8 Pockets on Io eds 
The Nipple is a Spongious Subſtance, made of 
two Orders of Fibres : The ſmalleſt make a fine 


work of the bigger Fibres. Through ir, pals the 
Tubuli Lactiferi, which grow ſmaller and ſmaller 
to their Extremities, that the Milk might nor run 
out but when the Breaſts are full, or upon Suction; 
when it is handled. A 
The Arteries and Veins of the Breaſts are 
Branches of the Subclavian and Intercoſtal. They 
have Nerves from the Vertebral Pairs, and from 
the ſixth Pair of the Brain. 
The Uleof the Breaſts is to ſeparate the Milk 
for the Nouriſhmenr of the Fetus. The Arteries 
' which terminate in the Glands, which compoſethe 
| Subſtance of the Breaſts, bring the Blood pregnate 
with a Chyle which has received its laſt Perfection 
by its Circulation through the Lungs ; this Chyle 
being ſeparated by the Glands of the Breaſts, runs 
through the Tubuli Lactiferi upon the Suction of 
the Child. | 1 
The Breaſts in Men are very ſmall; they are 
chiefly for Ornament. I have ſeen ſome Men 
who have had Milk in them. Keil. 
BREDEWITE was antiently a Fine, Penalty 
or Amercement for Default in the due Aſſize ot 
Bread: And King Henry II. granted, among other 
Things, to the Tenants of the Honour of Wallis. 
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pi te. | r A | 
BREST is a Term in Architecture uſed by ſome 
for chat Member or Column which is called the 
1hoxus or Tore. pb 5 1 Kr IIs nn | 
BRESIT Summers, in a Timber; Building, are 
the Pieces in the ourward Parts of any Building, 
and in rhe middle;,Flqors, (not ig the Garret, nor 
in che Ground Floor) into whi@ the Girders are 
frame d. PH - 0 £355 #10344 524 WT ES: 
| BRICKS: The ſeveral kinds of Bricks uſed in 
Architecture are theſe: 1. Compaſs Bricks, which 
are of a Circular Form, and are uſed in ſteyning 
of Wells. 2. Concave or hollow Bricks, being on 
one, Side flat like a common Brick, bur on the o- 
ther hollowed: They are uſed to convey. Water. 
3. Cogging Bricks are uſed to make the indented 
Work under the, Coping of Walls built of great 
Bricks 4. Coping. Bricks, which are formed on 
purpoſe for coping of Walls. 5. Dutch or Fle- 
miſh, Bricks,” uled to pave Yards and Stables, and 
for Soap: Boylers Fatts, and for Ciſterns. 6. Clin- 
lers are ſuch Bricks which are glazed by the Hear 
of the Fire in the making. 7. Feather-edg d Bricks 
are like the common Statute Bricks, only they are 
thinner on one Edge than. on rhe other, and are 
uſed xo/pen.up; the Brick Pannels in Timber Buil- 


dings. 8. Didoron, was a Brick uſed by the An- 


cients of 1 Foot, or 2 Spans long, (whence 
the Name) and one Foot broad. This was the 


e 


rr 


private, Houſes, for there was a larger ſort in uſe 
in their publick Edifices, which they called, 9. Pen- 
tadoron, which was 3 Foot 9 Inches long, and 1 
Foot broad. 10. Samel or Sandal Bricks, are ſuch 
as lie outmoſt in a Kiln or Clamp, and conſequent- 
1y are ſoft. and uſeleſs as not being thoroughly 
burnt. 11. Great Bricks are 12 Inches long, 6 
broad, and 3 thick. The Weight of one about 
15 Pound; ſo that 100 will weigh 1500, and 1000 
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zreſs Bricks, Which are of the ſame Dimenſions 
half the Breadrh of the Brick, Their Uſe is to 


which are built of great Bricks. 13. Paving 
Bricks or Tiles, rheſe are of ſeveral Sizes in ſeve- 
ral Counties and Places. 14. Place Bricks are 
ſuch as are made in a Place made on purpoſe for 
them near the Building they are to be uſed in. 15. 
Statute or. ſmall common Bricks : Theſe ought to be 
9 Inches long, 4 broad, and 2 thick; 100 
of theſe uſually weighs 
conſequently 1000, 5500 Pound, and about 
407 in Number are a Tun Weighr. Theſe are 
commonly uſed in paying of "Cellars Hearrhs, 
Sinks, &c. 30 or 32, if true Meaſure,. will pave 
a Tard Square, and 330 will pave a Square or 
100 Foor, laid flat; but if laid edge-wiſe, they 
muſt be double in Number. 4 7 
Briels are burnt either in a Kiln or a Clamp: 
Thoſe that are burnt in a Niln, are firſt ſer or pla- 
ced in it, and then the Kiln being covered with 
Pieces of Bricks, they firſt put in ſome great or 
cord Wood to dry che Ware, with a gentle Fire, 
which is continued till the Ware is pretty dry; 


turning from a whitiſn Dark to a black tranſpa- 
rent. Smook ; then they put in no more Wood, 
but proceed to burn. the Bricks with Buſh; Furze, 


ford, Oxon, That they ſhould be Quzert de Brede- 


” 


of them 15000 Pound: - Their Uſe is ro build 
Fence Walls, together with, 1 2. Pilaſter or But- 


wich them, only they have a Notch at one End of 


| 


ſmalleſt ſort of Brick. uſed by the Greeks in their | on. A e 3 
BRIDGE f Communication, is a Bridge made 


bind the Work at the Pilaſters of Fence Walls 


about 550 Pound, and 


Which they know by the Colour of the Smoaks 


damm'd up the Mouth of the Kiln with their $hin- 
log as they call it (which is Pieces of Bricks pi- 
led up one on another, and then cloſed up with 


wer Brick Earth inſtead of Mortar) only lcaving 
juſt Room to put ina Faggor: They then conti- 


nue to put in more and more Faggots, till they 
make the Kiln and its Arches look white wirttr 
Heat, and rhat the Fire begins to appear at the 
Top of the Kiln. Then they begin to ſlacken the 
Fire for about half an Hour or an Hour, and ſo 
let all cool by Degrees. The Ware will be burnt 
uſually in about 48 Hours. But now-a-days about 
London, they uſually burn Bricks in Clamps, which 
are built of the Bricks to be burnt, ſomerhing after 
he manner of the Arches in Kilns, viz. with a 
CC between each Bricks Breadth, Oc. for the 
Fire to play through ; but with this Difference, 
that inſtead of arching, they rut or ſpan it over, 
by making the Bricks project one over another on 
both Sides che Place for the Wood and Coals to 
lie in, till they meet, and are bonded by the 
Bricks at rhe Top which cloſes all up. The Place 
for the Fuel is carried up ſtrait on Foth Sides till a- 
bout 3 Foot high, then they fill it almoſt with 
Wood, and over that lay a Covering of Sea- coal; 
and then they over - ſpan the Arch: But they ftrew 
Sea · coal alſo over at the Clamp, betwixt all the 
Rows of Bricks; then they fire the Wood and then 
the Coal and when all is burnt out, they con- 
clude the Bricks burnt enough. Builders Dicti- 


over a River, by which two Armies or Forts which 
are ſeparated by that River, have a free Commu- 
nication one with another. 

BRIGADE Major, is an Officer appointed by 
the Brigadeer to affift him in the Management and 
Ordering of his Brigade; and he acts there as a 
Major General does in an Army: 

BRING ERS up, in a Battalion, are the 

8 Rank of Men in it, or the laſt Man 

E. r N 8 | ; 
 BUDDLE, is the Word in the Works for dreſ- 
ling Tin Ore, for a Tye of Boards or Slate about 4 
Foot deep, 6 long, and 3 over, wherein ſtands a 
Man with a Shovel in his Hand (called a Trambling 
Shovel, as this is alſo called the Trambling Buddle) 
bare-foored;-ro caſt up the Ore about an Inch 
thick, on a long ſquare Board placed juſt before 
him, and as high as his Middle, which is called the 
Buddle Board: There are ſeveral of theſe Buddles 
in which the, Ore is ſtill trambled over again and 
again, till it be at laſt ſo well waſht, as to become 
what they call Black Tin, which is compleatly rea- 
dy for the Blowing Houſe. . 

BUILDING. There are ſome good Rules and 
Directions about Building which are given in Mox- 
ons Mechanic Exerciſes, and other Books of that 
kind, which tis very proper every Gentleman 
ſnou d be acquainted with, that he may not be 
cheated or impoſed upon by his Workmen: And 
thoſe are ſuch as theſe; Firl, with reſpect to the 
Foundation, Care ought to be taken, that after the 
Cellars are dug, if there be any, or if none, after 
the Trenches are dug in which the Walls are to 
ſtand, to try all the Foundations either by a Crow, 
a Rammer, or which is beſt, with a Borer, ſuch 28 | 
Well Diggers,” Miners, &c, uſe; whether they are 
throughly ſound, and are fit to bear the Weight 
that is to be laid upon them. - If the Foundation 


whole 
in every 


4 . 


Straw, Heath, Brake or Fern Faggors, having firſt | 
Fe 7 i 


be not very looſe, it may be cured by tamming in 


2 great 
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there muſt be a greater Proportion of it to the Lime. 


ſelf with the Sand; and this will make the Mor- 


well together: And it will be ſtill better, if after 


and it be ſome ſmall Piece of Work which you 


Let the Workmen alſo in doing up the Walls, 
not carry any one above three Foot high, before 


it, rhat ſo they may join together, and make good 


ſels for Mantle Trees or Lintels for Windows, 


thing ſhould be done with the Ends of Joiſts and 


— gn" 


great Stones with an heavy Rammer, the Stones 
being placed cloſe together, about a Foot wider on 
each Side of the Trench than the Breadth of the 
Wall is to be; but if it be ſo looſe that this will 
not do, you muſt get good Pieces of Oak, whoſe 
Length muſt be the Breadth of the Trench, or 
about 2 Foot longer than the Breadth of the Wall, 
and theſe ſhould be laid a croſs the Foundation, 
about a. Foot aſunder, and being well ramm' d 
down, lay long Planks upon them, which muſt 
be pinn'd down to them: And if this be not ſuf- 
ficient, Piles of a much greater Length muſt be 
driven down fo deep till they reach good Ground, 
and then ſtrong Planks pinn d down to their Tops 
c. If rhe Foundation be faulty only in Patches, 
there may Arches be turned over the inſufficient 
Places, which will take off the Weight from bear- 
ing upon them. And lometimes it may be proper 
ro ule inverted Archer. 
The Foundation being well ſecured, the next 
Care is to ſee that the Walls be all made of the 
ſame Thickneſs as they are in the Peſign; for 
which Purpoſe, there ſhould be Numbers to ex- 
preſs their Thickneſs in the Draft, 
The Walls allo thuſt be well wrought and 
bounded as they call it: In order to which the Mor- 
tar muſt be well made of good well burnt Lime 
and ſharp Sand; the uſual Proportion, is a Load 
of Sand of 36 Buſhels ro a Hundred of Lime of 
25 Buſhels, or a Buſhel of Lime to one and an 
half of Sand; but when the Sand is not very ſharp, 


In flacking of Lime Care ſhoud be taken, that 
though it be werted every- where a little, yet it be 
not over-wetted ; and every Layer or Bed of Lime 


ſhould be covered with Sand to keepin the Steam, 


that it may not fly away, but be forced to mix it 


tar much ſtronger. The Mortar alſo muſt be well 
beaten with a Beater three or four times over be- 
fore tis uſed, that the Knots of the Lime may be 
all broken, and the Lime and Sand mingled very 


the firſt bearing it be -ler lie three or four Days, 
and then let it be beat well over again when tis uſed. 
If the Bricks are laid in very hot dry Weather, 


would have very ſtrong, it will be worth while to 
dip every Brick as tis laid in a Pan of Water; and 
it will be of good uſe in great Work to throw Wa- 
ter on the Walls, after the Bricks are laid, by a 
Mirtenburgb Syphon, or ſome ſuch way, And the 
Walls alſo ſnould be covered in Summer Time, 
to keep them from drying roo haſtily, as well as in 
Winter Time from Rain, Snow, or Froſt, which 
laſt is a great Enemy to all kinds of Mortar, e- 
ſpecially to that which hath been newly werted. 


the next adjoining Wall is brought up equal with 
Bond in the Work. 


In the Middle of Walls Gare ſhould be taken 


that Joint is not laid on Joint, ax leaſt as ſeldom as 

may. be, that good Bond may be made there as welt 

as on the Outſides. ee 1255 
When Timber is laid on Brick-work, as Tor- 


Templets for Girders, Gc. let it be always laid 
in Loam, for that is a grear Preſerver of Timber, 
which Mortar will eat and corrode: The ſame 


3. Copper and Silver, and the like, applied to the 


meter for a ſmall Price; being hammered out ofa; 


— .—_ 


Girders, ſome Workmen dawb their End with 
Pitch, to preſerve them from the Mortar. 
BULL, xerhaps from BAA Conſilium, is an In. 
ſtrument ſo called, granted by the Biſhop of Rome 
and ſealed with a Seal of Lead, containing in it 
his Arbitrary Decrees, Commands, or other Acti. 
ons, By the Statute of 28 H. 8.c, 16. it was enaq. 
ed, that all Bulls, Briefs, Faculties, and Diſpen- 
ſations, of what ever Name or Nature, had ot 
obtained from Rome, ſhould be void. Marr. Pari 
A. D. 1237. deſcribes the Seal of the Bull to be 2 
Croſs in the Middle, with St. Paul on the Right 
and St. Peter on the Left Hand. e 
BURNING Glaſſes. In Philof. Tranſa8. N. 40. 
there is an Account of one S. Seralla at Milan, who 
was cauſing a Burning Glaſs to be made of 7 Foot 
in Diameter, and he pretends to make it burn at 
the Diſtance of 50 palm or 33 Foot. 8 
And in N. 188. there is mention of a Burning 
Concave which was made at Laſace in Germany of 
near 3 Lerpfick Ells in Diameter, which exceeds 
the ou one at Paris by + of an Ell, This was 
made of a Copper Plate ſcarce twice ſo thick as 
the Back of a common Knife, and ſo may eaſily 
be moved from Place ro Place, and ordered for 
uſe; and the Workmanſhip of it may, by the Con- 
trivances I have invented (faith the German) be ea- 
fily, and in a little Time, performed by one Man, 
The Poliſh hereof is very good, and repreſents by 
diſtinct Reflexions all /thoſe Appearances which a- 
riſe from the Concave Figure thereof. | 
The Force of this Speculum is incredible: For, 
I. a. Piece of Wood put in the Focus (which is 2 Ells 
off) flames in a Moment, ſo as a freſh Wind can 
hardly pur it our. 2. Water appliedin an Earthen 
Veſſel preſently boils. 3. APiece of Lead or Tin 
3 Inches thick melts away in Drops, and in 2 or 
3 Minutes time will be melted quite through. 4. 
A Plate of Iron or Steel is preſently red hot, and 
ſoon after hath a Hole burnt through it. I have 
made 3 ſuch Holes in a Plate in 6 Minutes time. 
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Focus melt; I tried with a Rix-Dollar: And the Iron 
aforeſaid will run in 5 or 6 Minutes. 6. Slate at firſt 
is red hot, but in a few Minutes turns into a fine 
ſort of black Glaſs, of which, if any Part be taken 
in the Tongs and drawn out, it runs into Glaſs 
Threads. 7. Tiles and Earthen Por-ſhreads in a 
little time melt into Glaſs, as alſo doth Pumice 
Stone into a very white one: A Piece of a very 
ſtrong Crucible run into Glaſs in 8 Minutes. I 
have ſeen Bones turn into Glaſs of an opaque kind, 
and a Clod of Earth into a greeniſh Glaſs. Theſe 
3 were made in Auguſt and Septem- 
Dr. Hook propoſed to the Society that one might 
be made after this manner of many Feet in Dia- 


e , re nn, 


Copper Plate, and tinn d over with a Mixture 0 
Tin, Lead, and Tin-glaſs, which is found to bear 
a very good Poliſn. 8 7 

The Uſes of ſuch a Speculum would be very 
many, and perhaps its Eſſects wonderful, there be- 
ing no other Heat in the World any thing like 
that of the Sun's Rays, whoſe Weight and Finenels 
are not poſſible to be equalled by any common 
Fire; yet the Moon's Rays, though the Li ght was 
augmented by the Glaſs, gave no manner of Heat. 

Mr. Tſchirnbays is faid to have made Conver 
Burning Glaſſes of 3 or 4 Foot Diameter, and 
whoſe Focus is 12 Feet diſtant, and of 1 Inch in 


Diameter; and to make this Focus yet * 
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and at a due Diſtance from the firſt, and then the 
Focus is but of 8 Lines in Diameter. I his Glaſs 
in a Moment vitrifies Tiles, Slates, Pumice Stones 


ne contracts it by a ſecond Lens, placed parallel to, Glaſs is about 112 Inches in Diameter 3 fix of 


es 
1 


them are placed round the ſeyenth, ro which they 
are all contiguous, and they compoſe a kind of 
Segment of a Sphere, whoſe Subtenſe is about 


Dutch Ware, and Talk, It melts Sulphur, Pitch, 
and all Rofins under Water; any Metal expoſed 
to it in little 2 upon a z melrs in a Mo- 
ment, and Iron ſparkles as in a Smiths Forge. 
All Metals vitrify on a Piece of China Plate, if it 
be not ſo thin as to melt it ſelf; and Gold in vitri- 
fying receives a Purple Colour: Hiſtoire de F Acade- 
mie des Sciences, Anne 1699. | | 
The Linum Vivumor Asbeſtos would be vitriſied 
by this Glaſs, even in Fanuary, in about 10 Minutes 
Time: Vid. Act. Erud. Leipſ. April. 1688. 

The Incomparable Sir Yago Newton preſented a 
Burning Glaſs ta the Royal Society of London, 
whereof he is the , moſt Worthy Preſident, conſi- 
| ſting of ſeven Concave Glaſſes, and fo placed, as 
that all their Foci join in one Phyſical Point, Each 


34+ Inches. The Central Glaſs lies about an Inch 
lower or farther in than the reſt, The common 
Focus is about 224 Inches diſtant, and of abour 
Z an Inch in Diameter. It vitrifies Brick or Tile 
8 3 and in about half a Minute metts 
old. | 
If another Round of Concaves were added a- 
bour theſe ſeven, perhaps it would cur do any 
thing we have any Account of. Moe ee CIT, 
BUTMENTS, in Architecture, are the Maſon 
andBricklayer's Term for thoſe Supporters or Props, 
on or againſt which the Feer of Arches reſt. Alfo 
lirtle Places taken our of the Yard of the Gromnd- 
Plot of a Houſe, for a Buttery, Scullery, Go. 


are ſometimes called Burments, 
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certain determinate Number of ſome kinds 

of Fiſn; as a Cade of Herrings is 500, of 
Sprats is 1000. | He 
_ CALCAGE, Calcagium, was a Tax or Contri- 
bution formerly paid by the Neighbouring Inhabi- 
rants rowards the making and repairing of-com- 
mon High-ways, Cauſe-ways and Roads ; as 


CALCEARUM operationes were the Work 


"(= in the Book of Rates is us d for a 


and Labour of this Kind done by the inferiour 


ſervile Tenants ; and from this it was a Privilege 
to be free. 5 | 

CALCULUS differentialis; F. Barnoulli in 
the Leipſick Acts for Fan. 1691. owns that our 


famous Dr. Barrow had given ſome Specimens of 
this Method above 10 Years before that Date in 


his Geometrical Lections, and of which, all his Ap- 
paratus of Propoſitions there contain d are ſo many 
Examples. He acknowledges alſo, that Mr. Leibnitz's 
Method of this Calculus differentialis is founded 
on Dr. Barrow 's, and differs from it only in Nota- 
tion and ſome compendious Abridgments. And in 
this Diſcourſe, Mr. Bernoulli gives ſome Specimens 
of the Uſe of this Calculus, in the Dimenſion of 
the Parabolick Spiral, and of the Flexures and 
Evolutions of Curves in General, 3 

See on this Subject Mr. L Hoſpital, Mr. Nei- 
wintii s Anahſis Infinitor. 3 


CAMPER Beam, in Architecture, is a Beam 


or Piecep . Timber cut hollow or arching in the 
Middle: They are usd in Plar-forms, Church 


Leads, &c. and are very proper wherever is oc- 
caſion for long Beams, being much ſtronger than 


flat Beams of the ſame ſize; for being laid with 


the hollow Side downwards, and having good 


Butments ar the Ends, they ſerve for a Kind of 

CANON, in the Eccleſiaſtical Law, was original- 
ly a Book wherein the Religious of every Convent 
had a fair Tranſcript of the Rules of their Order: 


Theſe were often read over to them as their Local 


Statutes, and therefrom were called Regula and 
Canon, Their Rule. | 
CANON in Muſick ; Ptolemy rejecting the Ari- 


| Rtoxenian Way of meaſuring the Intervals in Mu- 
ſick by the Magnitude of a Tone (which they ſup- 


poſe ro be formed by the Difference: berween a 
Diapente and Diateſſaron) thought that Muſical 
Intervals ſhould be diſtinguiſh'd according to the 
Ratio's or Proportions which the Sounds termina- 
ting thoſe Interdals bare one to another, When con- 
ſider d according to their Degree of being Acute or 


Grave, which was alſo before Ariſtoxenu, the old 


Pythagorick Way. Ptolemy therefore made the Di- 
apaſon to conſiſt in a double Ratio, the Diapente 
in a Seſquialteral, the Diateſſaron in a Seſquitertian, 
and the Tone it ſelf (by which the Diapente and 
Diateſſaron differ) in a SeſquioRave yz and all the 


ether Intervals according ro the Proportion of the 


Sounds that terminate them, Wherefore taking as 


Canon (as tis call'd) a determinate Line of any 


Length, he ſhews how this Canon is to be cur ac- 


cordingly, ſo that it may repreſent the reſpective 
Intervals; and this Meth 


anſwers exactly to 
Experiment in the different Lengths of Muſical 
Chords. And from this Canon, Ptolemy and his 
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Followers have been called Canonici, as thoſe gf 
Ariſtoxenus were called Muſfici. 

There is a Tract called Sectio Canonis attributed 
bur falſely, to Euclid ; and which you will find 
ar the End of his Works, in the Oxford Edition. 


G. L. | 

CANTALIVERS, in Architecture, are a Kind 
of Modilions, only thote are plain, bur theſe are 
carved. They are much the ſame wich Carrouzes 
and areiſſer as Modilions are, under the Corona of 
the Corniſh of a Building. | 

CAPIAS Conductor ad Proficiſcendum is a Writ 
that lies tor taking up ſuch Men as having receiyd 
Preſs-money to ſerve the King, ſlink away and come 
not in Time. Tis an original Writ directed 19 
the Serjeant at Arms, having included a Clauſe of 
Afiſtance. 

CARACT is not any certain Weight or Quantity, 
bur the 2 Part of any Quantity or Weight. And 
the Minters and Gold-ſmiths divide it into 4 Parts 
which they call Grains of a Caract; and one of 
theſe they ſubdivide in Halves and Quarters. 

CARKE ſeems formerly to have been the Word 
for a certain Quantity of Wool, whereof Thiny 
made a Sarpler, 27. H. 8. c. 2. | 

CAPSULATE Planes are ſuch as have a Terra. 
petalous regular Flower conſiſting of four diſtin Petals 
in each Flower, and which bear their Seeds in ſhor 
Capſule ; by which they are diſtinguiſh'd from 
the Siliqueſæ, which bear their Seed in long Ge 
or Capſule Seminales, and are the other B of 
this Genus of Plants. 5 

CAPSQUARES, in Gunnery, are thoſe ftrong 
Plates of Iron which come over the Trunnions of 
a Gun, and keep her in the Carriage. They are 
faſtened by Hinges to the Prize Plate, that it may 
lift up and done; it forms a Part of an Arch in 
the Middle to receive a third Part of the Thick- 
neſs of the Trunnions, for 2 of them areler into 
the Carriage, and the other End is faſtened by 
two Iron Wedges, which are called the Fre- loch 
and Keys. | e 

CAPTION, when a Commiſſion is executed, 
the Commiſſioners Names ſubſcribed and return d, 
that is called a Caption. | 

CARCASE of a Houſe, in Architecture, ate 
the Partitions, Floors, Rafters, &c. made by the 
Carpenter. 

ARTESIAN Syſtem of the World, 

Mr, Des Cartes, in order to account for the Cele- 
ſtial "Appearances, ſuppoſes the Matter of the 
World to have been at firſt divided by A.“ 
mighty God into innumerablelittle equal Parts, each 
endow d with an equal Degree of Motion, both 
about irs own Center and ſeparately, ſo as thi 
this Matter conſtituted a Fluid. He ſuppos d allo 
that ſerveral Collections of this Matter, were en- 
dow'd with a Motion about different Points, as 
common Centers, which Points were placed 1 
equal Diſtances; ſo as that the Matter round 
them compos'd different Vortices, as he calls them. 
He 9 alſo, that the firſt Particles of Matte! 
by thoſe inteſtine Motions were rendred or Gro 
of a ſpherical Figure, and ſo did compoſe Globult 
of ſeveral Magnirudes : And theſe he calls tv 


Matter of his ſecond Element. n 
| SE w 
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zut che very ſmall Particles which, by the 
N 7 — 45 were ground and rub d off 
from the firſt Particles of Matter, and driven vi- 
dlently many different Ways, made up a new Mat- 
cer, Which he calls his firſt Element. And ſeeing 
thar there wou'd be more of this firſt Element, 
chan was ſufficient to fill the Vacuities between 
the Globules of the ſecond Element, he ſuppoſes 
that the remaining Part would be driven cowards 
rhe Center by the circular Motion of theſe Globales, 
which did for that Reaſon recede from it; and this 
Matter being there amaſſed into a Sphere, would 
in the Center of every Vortex produce a Body 
like the Sun: Which Sun being thus form d, and 
moving about its own Axis with the common 
Matter of the Vortex, would neceflarily throw 
out ſome Parts of its Matter, through the Vacur 
ties of the Globules of the ſecond Element conſti- 
tuting the Vortex; and this eſpecially ar ſuch 
places as are fartheſt from irs Poles, receiving ar 
the ſame Time in by theſe Poles as much as it loſes 
in irs Equatorial Parts, or about the Equaror : 
And by this Means it would be able to carry round 
with it thoſe Globules that are neareſt, with the 
greater Velocity, and the remoter, with leſs. And 
by this Means thoſe Globules which are neareſt 
che Center of the Sun muſt be leaſt ; becauſe 
were they greater or equal, they would by Reaſon 
of their Velocity have a greater centrifugal Force, 
and recede from the Center. And if it ſhould 
happen that any of theſe Sun-like Bodies in the 
Centers of the ſeveral Vortices, ſhould be ſo incru- 
ſtared and weakened, as to be carried about in the 
Vortex of the true Sun; if it were of leſs ſolidity, 
or leſs Motion than the Globules rowards the Ex- 
tremity of rhe Solar Vortex, then it would deſcend 
towards the Sun, till it mer with Globules of rhe 
ſame Solidiry and Capable of the ſame Degree of 
Motion with it ſelf ; and then being fix d there, 
ir would be for ever after cartied about by the 
Motion of the Vortex, without either approaching 
any nearer to or receding from the Sun, and ſo be- 
come a Planet. | 1 
Suppoſing then all this, we are next to imagine 
that our Syſteme was at firſt. divided into ſeveral 
Vortices, in the Center of each of which was a lucid 
Spherical Body; and that ſome of theſe being 
gradually incruſtated, were ſwallowed up by 
others which were larger and more powerful, till 
ar laſt they were all deftroyd and ſwallow'd 
up by rhe biggeſt So/ar Vortex, except ſome few 
which were thrown off in right Lines from one 
Vortex to another, and ſo became Comets, And 
from hence it appears, that thoſe Planets which 
are neareſt the Sun are leſs ſolid: That is alſo Des 
, Cartes's Reaſon why we ſee always the ſame Face 
of the Moon; becauſe the Hemiſphere which is 
= oppoſite to the Sun and the Earth is ſomewhat 
| more ſolid than the other: Becauſe alſo the Mat- 
ter of the firſt Element which makes up rhe Body 
of rhe Sun, moves with greater Velocity the Parts 
of the Vortex, and the Bodies {wimming in it, than 
thoſe that are remoter: Therefore thoſe Planets 
which are nearer to the Sun, muſt finiſh their Periods 
ſooner than thoſe which are more remote from him. 
And the Reaſon why the Planers revolve round their 
Axis, is becauſe, according ro this Hypotheſis; they 
were lucid, Sun-like, and revolving Bodies before. 
But notwithſtanding all this fine Romance, it is 
(Firſt,) certain that a Vorrex produced by the Re- 
volution of a Sphere about its Axis, muſt be pro- 
Pagared in Infinitum, 
Vol. II. 


? 


if nothing hinder it: And 


therefore, ſince there muſt be as many Vortices as 
there are fix d Stars, one Vortex would certain! 
run into another, and every Particle would be acted 
by a Motion compounded of the Motion of all 
the central Spheres; which is abſurd and con- 
trary to that Conſtancy, Limitation and Uniformi- 
ty which is obſerv'd in the Phænomena of the Hea- 
venly Bodies. 


1 


2. Since the Motion and Parts of the Vorticen 
neareſt the Center, is ſwifter than that of the more 
remote, they muſt preſs upon the Exterior Parts, 
and thereby perperually impart ſome Part of their 
Motion to them; and therefore thoſe interior 
Parts of the Vortex will be continually leſſening 
ſome Part of their Motion, which never being re- 
ſtored, theſe Parts muſt ſtill move flower and flow- 
er by Degrees, till at laſt all the Motion will be 
quite deſtroy'd. _ ieee eee 

3. According to this Hypotheſis, each planet is of 
the ſame Denſity with the Parts of the Vortex in 
which it ſwims, being govern'd by the ſame Laws 
of Motion, and is, as it were, only ſome concreted 
Parts of the Vortex. Bur the Times of the Peri- 
odical Motion of Bodies carried about by a Vor- 
tex, are in a duplicate Ratio of their Diſtances 
from their Center; as the incomparable Sir I/aac 
Newton hath demonſtrated in Sed. IX. of his 
Princip. Whereas the Squares of the Times of 
the Periodical Revolutions of the Planets are as 
the Cubes of their mean Diſtance from the Center, 
or from the Sun: Wherefore the Planets cannot 
be carried about by a Vorter. ] 

4. If a Vortex run out in Infinitum, then would 
a Body carried round by it certainly deſcribe a 
perfect Circle, unleſs ſome Thing ſolid did hin- 
der it; and therefore the greater Diſtance there 
were between thoſe ſolid Bounds, or the latger the 
Baſon be which contains the Vortex, in reſpect of 
the Orbit of the Body carried about in it, the 
nearer would this Orbit be to a Circle; that is, 
the Excentricity of the Planets neareſt the Sun, 
would be leſs than har of thoſe which are more 
remote: Bur the direct contrary to this is true 
in Fact, the Excentricity of Mercury being grea- 
ter than that of Saturn Pt 

5. A Body carried about in a Vortex of the ſame 
Denſity with it, would neceſſarily deſcribe a Cir- 
cle, to whole Plane the Axis of the central Body 
. producing the Circulation of rhe Fluid, would be 
perpendicular: And yet there is not one Planet to 
the Plane of whoſe Orbit the Sun's Axis is perpen- 
dicular, _ | „„ 

6. The Comets have their Orbits not only ob- 
lique to, but ſome Times at right Angles, with 
the Plane of the Ecliptick; ſome Times the 
Courſe of theſe Comets is diametrically oppoſite 
to that of the Sun: They perſevere in their Motion 
without any Change: By Lines drawn from them 
to the Sun, they deſcribe equal Areas in equal 
Times ; and ſome Times they enter into the Vor- 
tex of the Sun. All which is impoſſible if the 
Solar Vortex moy'd round forcibiy enough to 
carry theſe vaſt Bodies of the Planers along 
with it. i | oo ; 

Mr. Leibnitz hatk indeed a little altered and 
mended this Hypotheſis of Des Cartes; he hath ac- 
commodated ic better ro the Celeſtial Phæno- 
mena, and made it more agreeable to the Rules of 
Geometry, _ | ns hs 

And Firſt he ſhews, Thar all Bodies, which in 
a mo deſcribe a Curve-line, are moved by 
that Fluid: For of themſelves they would de- 

F | ſcribe 
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that may make the Orbits elliprical. The excuſ- 


Gravitation be reciprocally as the Squares of the 
Diſtances from the Focus: And this is the Sum of 


Nou theſe Comets deſcribing about the Sun Areas 


cally circulating Fluid: But then we ſnall have 
Vortices moving contrary to Vortices, which is very 
abſurd. : 


11 
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{cribe right Lines, and nothing (he ſaith) but the 
Fluid concurrs to turn them our of the Way. 

| Secondly, He endeavours ro ſhe, that every 
Planer is carried abour by a Motion compounded 
of two other Motions ; vi. the Harmonical Cir- 
culation of the deferent Fluid, and the Paracen- 


trical Motion of acceſs to, or receſs from the | |] 
harmonical Circulation is nor continued from Mer. 


Sun. | 
The Planers by a Radius from the Sun deſcribe 


Areas proportional to their Times; now the Fluid | 


that carries the Planets, muſt of neceſſity circu- 
late ſo as to produce this Effect, which cannot be 
done otherwiſe than by ſuppoſing innumerable 
concentrical Orbits of, exceeding Thinneſs ro 
make up the Vortex; every one of which, hath 
its own proper Way of Circulation, viz. Thoſe 
Orbs which are neareſt the Sun move faſteſt, and 
the Velocities of the Circulations are every where 
reciprocally proportional ro the Diſtances of the 
reſpective Orbs from the Sun, which will neceſ- 
ſarily make the Planer to deſcribe equal Areas in 
equal Times, ler it be in any Parr of the Vortex: 
For theſe Areas are in a compounded. Ratio of 
their Radii or Diſtances from the Sun, and in a 
reciprocal One of the Archs or Lengrhs of rhe 
Circulation, which in this Caſe will make a pro- 
portion of Equality: And this Law of Circulati- 
on of the Vortex, he calls Harmonical.. 
The Paracentricl Motion is compounded of two 
others; that is, the Excuſſory Impreſſion ot, the 
Harmonick Circulation, whereby alt Bodies 
moving in a Curve endeavour to recede from the 
Center by the Tangent; and the Attraction of the 
Sun, or the Planets Gravitation towards him. 
And this, Mr. Leibxitx is of Opinion, ariſes from 
an Impulſe communicated by the circulating Fluid. 
Now ſince the Planets move in Ellzpſes, in one of 
whoſe Foci the Sun is placed, and by Lines drawn 
from him, do deſcribe equal Areas in equal Times, 
which no other Law of a circulating Fluid, bur 
the Harmonick Circulation can account tor, we 
muſt find out a Law for the Paracentrick Motion | 
ſory Impreffion of rhe circulating Fluid, would 
throw off the Planer from the Center by the 
Tangent, wherefore the Attraction of the Sun, or 
the Gravitation of the Planets towards it, muſt 
be ſufficient to deſtroy that Effect; and beſides, 
to make them move in elliprick Orbits, which 
cannot be brought about, unleſs this Attraction or 


Mr. Leibnitz's Improvement of this Hypothe- 
fis. | | 1 
But this Account muſt be falſe for theſe Rea- 
ſons; Firſt, Becauſe the Comets, as hath been ſaid 
before, have their Orbits, ſome of them very ob. 
lique too; nay, ſometimes at right Angles with 
the Plane of the Ecliptick, and their Courſes are 
ſome Times quite contrary to thoſe of the Planets. 


proportionable to the Times, muſt alſo according 
to their Motion be carried about by an harmoni- 


2. In equable Motions, the Times are always 
directly as the Spaces, and reciprocally as the Velo- 
cities; but in a circular Motion, the Spaces in 
one Revolution are as the Radii; and in an harmo- 
nical Circulation, the Velocities are reciprocally as 


a Fluid circulating harmonically are in a duplicate 
Proportion of the Radii: Whereas the Periodicz; 
Times of the Planers are in ſeſquiplicate Propot- 
tion of their Diſtances from the Center, or of their 


Radii; and conſequently the Planets cannot be 
carried by an harmonically circulating Fluid. 


It may, perhaps, be alledged here, that this 


cury to Saturn, but is interrupted, and reaches on. 
ly from the Perihelion of Mercury to his Aphelion 
and is there again interrupted, and ſo on through 
the whole Syftem of the Planers ; bur this would 
roduce a Deformity, which is very unlike the fin. 
ple Uniform Meaſures of Nature every where elſe. 
And befides the Comets moving forward in the 
Zodiack, paſs through all theſe imaginary Chaſm; 
and Interſtices, and yer move in the ſame Manner 
as if they were carried by a Fluid circulating har. 
monically, according ro ſome uniform Law; nei. 
ther do their Appearances give any Ground to 
ſuſpect ſuch Interruptions as theſe. Vid. D/. 
Cheyne Phil. Prin. of Natural. Religion. 
CARTILAGO Scuriforms, is one of the 5 Car. 
tilages of the Lamnx; tis called in Greek gogo. 


dus becauſe of its Figure. It makes that Protube. 


rance in the fore · part of the Lamnx called Pomun 
Adami. It is about one Inch broad but not ſo 
long, being Concave within and Convex without 
Its four Angles have each a ſmall Production; 
the two upper, which are longer, are tied to the 
Horns of the Os Hoides; and the two lower to 
the ſecond Carrilage, which is called Cricoides ot 
Annularz, from its being like a Ring. 

'CARTONS, in Painting, are the moſt perfect 
fort of Drawings on Paper, which are fubſerviea | 
ro grear Works, thar muſt be rhroughly finiſhed, 
all Skerches, Drawings, Models, and all other 
Works being preparatory only, and to be reduced 
to Cartons, This way was practiſed by Michae! 
Angelo and Raphael Urbin, Sc. the Cartons at 
Hampton Court being the Work of Raphael. 

They are ſometimes made by meaſuring the 
Height and Breadth of the Place where the Paint- 
ing is deſign d to ſtand ; and then by dividing that 
Space into Squares, and one afterwards of the ſame 
Dimenſions on Paper; they draw on the latter the 
Subject of their Story or Deſign, transferring it 
afterward from the Carton ro the Wall, by paint 
ing it there in Oil, Se. 2 

Bur ſome Great and Experienc'd Maſters wil 
be able ro do all this withour the help of the Grate, 
as they call it ; that is, the Diviſion of rhe Space 
or Table into Squares, tho, after all, tis a good {e- 
cure way. © . 

CAR TOUCH, is a Caſe of Wood about 3 
Inches thick at the Bottom, girt round about with 
Marlin, and holding about 48 Musket Balls, be- 
ſides 6 or 8 Iron Balls of a Pound Weight. 'Tis 
fired out of a Hobit, as they call it, that is, a ſmal 
Mortar; and is very proper for defending a Paſs, 

_CARTOUZES, in Architecture, are much the 
ſame with Modilions, only theſe are ſer under the 
Corniſh in Wainſcotting, and thoſe under the 
Corniſh at the Eves of a Houſe. Some Workmen 
call them Dentils or Teeth. 

CARUCATE, from Carucs, and the French 
Carue, a Plough, was the Ancient Plough Land; and 
ſignified as much Arable Ground as could be tilld 
with one Plough in a Year. This in Rich. 1. Reign, 
was computed at 60 Acres, bur twas afterwards 
varied; and the Meaſure of a Carucate was diffe- 
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the Regis, and therefore the Periodical Times of 


rent according to Time and Place, 
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 CASE-HARDENING, is a way of making the 
Outſide of Iron hard. And 'tis uſed ſometimes by 
ble Cutters when they make courſe Files for 
Cheapneſs; and formerly moſt Raſps were Caſe- 
\ariened, Gunſmiths alſo - uſe it ro harden the 
Barrels of Guns ; and for Tobacco Boxes, Cane 
Heads, Buttons, Sc. Tis done thus: They take 
Hoofs or Horns of Kine, dry them in an Oven, 
and powder them; then they pur an equa] Quanti- 
:y of Bay Salt to it, and mingle both together with 
itale Urine or White Wine Vinegar. Some of this 
Mixture they lay upon Loam, and wrap it abour | 
the Iron, putting alſo more Loam over all. Then 
lay it upon the Hearth of the Forge ro dry and 
harden ; and when tis dry and hard they put it 
into the Fire, and blow till they give the whole 
Lump a blood-red Heat, but no greater. Then tis 
taken out and quenched, and at laſt the Caſe har- 
gened Iron is taken out of the Caſe. 1 

CASEMENT, the ſame with Cavetto, in Archi- 
tecture, is a hollow Moulding ; ſome ſay +, ſome 
7 of a Circle in Compals. To. 
CASSINE, in the Military Language, is a 
Farm Houſe where a Number of Soldiers have 
poſted themſelves, in order to make a ſtand againſt 
the Approaches of an Enemy. FRE 
CASTELLORUM Operatio, was formerly Ser- 


Tenants for the Repair or Building of Caſtles. 
= To this ſome came in Perſon, and others contri- 
buted, and ir was one of the three neceſſary Taxes 

from which few Perſons were exempted. Dr. 

Rennet. | 


Genifying a free, eaſy, genteel, negligent way 
of cloathing any Figure; and when the Drapery 
is ſo managed, they ſay tis well Caſt. 


tion of a 
z of the whole Height of the whole Building. 


ding of about + or + of a Circle in Compaſs. 
CAUKING, in Architecture, fignifies Dove- 
railing acroſs. _ EL "OR 
CAULICOLI are, in Architecture, rhe little 
carved Scrolls which are under the Abacus in the 
Corinthian Capital. * 
_ CASUALTY, is the Tin-miner's Words for the 
Earth, a Stony Matter which is by waſhing in the 
Stamping Mills, &c. ſeparated from the Tin Ore, 
before tis dried and goes to the Crazing Mill. 
CAZERN: See Caſern. ont 
_ CEMENT, in Architecture, is a ſtrong bind- 
ing Mortar, Tis uſed to Cement Bricks together 


TIF 


Bricks for the carving of Scrolls, Capitals, &c. 


CASTING of Drapery, is a Term in Painting, ; 


© CAVAZION, in Architecture, is the digging | | 
or hol going away of the Earth from the Founda- | . 
uilding. Palladio ſaith it ought to be | 


CAVETTO, in Architecture, is a hollow-Moul- | : 


for ſome kinds of Moulding ; to make a Block of | 


"Tis of two ſorts : The hot Cement, which is com- 


the next Morning put it into a Tray, &c. With the 
Cheeſe and Milk put half a Pound of very fine 
powdered and ſifted quick Lime, and Rir all well 
rogether with a Trowel, breaking the Knors of the 
Cheeſe if any remain; and then add the Whites of 
12 or 14 Eggs, which ingorporate well with the 
Mixture, and then it will be fit for ufe: If you 
would have it reddiſh, colour it with a little very 
fine Powder of Bricks. 

CENTRE of Attraction, in the New Aſtrono- 
my, is that Point to which the revolving Planet or 
Comet is impelled or attracted by the Force or 
Impetus of Gravity. Thus the Sun is ſuch a Cen 
tre of Attraction with regard to all the Primary 
Planets, and as they themſelves are towards their 
Secondary ones, or Satellites, if they have any. 
CENTRE of Gravity, The Conſideration of 
the Centre of Gravity is one of the Nobleſt Specu- 


| lations. in Geometry; and ſince the New Method; 


have been in uſe, ſuch Advancements in it have 
been made, that hardly much more is to be ex- 
pected: For the whole Buſineſs of the I. veſtiga- 


tion of Centres of Gravity is now reduced to one 


General Propoſition, which depends on a few ſimple 
Mechanical Principles, ſuch as theſe: 


t. Let 30 . 4 D, repreſent a Libra or Ba- 


vice of Work and Labour to be done by inferior lance, whoſe Point of Suſpenſion is C. Then if 


the Weights 4B and 6 B be ſo applied & the 


| 
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mon, is made by putting to a Pound of Rozin and 
a Quarter of a Pound of Bees Wax, half an 
Ounce of fine Brick Duſt, and as much Powder 
of Chalk ; and boiling all together in a Pipkin, &c. 


GA ler it ſtand 4 or 5 Minutes, and tis fit for 
aſs. | of ve ef 

The Bricks to be Cemented muſt be heated in or 
by the Fire, and rub'd one upon another like Boards 
= i glewing. The cold Cement is leſs common, and 
is thus made. | | 

| Grate half a Pound of old Cheſhire Cheele, 
well pared, very ſmall, and to it, in a Por; put 


for about + of an Hour, ftirring it all the while; 


3 

9 

2 1 
2 


Balance; a8 that their Maſſes be reciprocally pro- 


half a Pint of Milk, and ſo ler it ſtand all Night; | 
Vel. I! 


pogional to their Diſtances from C the Point of 
| F 2 Suſpenſion , 


# 
ES — 2 — = — 22 - 2 
— gt — —_ A 


2 

4 * 
— 
— 


N An 2 2 


* 
Y i 
+*EY 
; 7 
„ 1 
28 
1328 
= 
G ; 
* 
EC 
$4 4 
3, 
14 
4 7 
1 
WH 
i 
4 
- 12 
** 
1 
1 
1 
4 
74 
* 
. Hy 
A 
18 
+ 
we 
9 
i 7 
al 
== 
0 
1 
= 
W- ; 
Mo 
JH 
"EW 
"2D 
1 
. 
2. 4 
SF 
2 
9 
Er. 
tO 
1 
0 f 
Fs 
1 
mn 
= 
'* 
” 
vn 
+Y 
"=" 
2.37 
1 
3 
LW 
„ 


* 
[4 


1 - e 5 
—_— OED 

FIR = 

_—- 4 


— 22 tonne a Ot. <> 


— 
— 


— — — — — — — 


- - — — — — . — 2 = = - WS a 
= _ — 2 —_”— = 4 — — * 
— = * — 5 —— * yu. 
— RG I — - r — = —X A — . — L — — ” : - — <4 
* * —_ — —— - p — — — -- — ms * - — wenn =" ne en oe IS = 
— | ES —-— —— TID” = — 
— OC; . .. . NE. . Sn$> 4 mot > ey. 2 "BS > * 2 "= pi F 
— — * 4 - 2 — * - _ = = _ 
* —— " « ml * * 2 — > 4 = Q 
——— 2 — 3 r 3 D 3 
— — — — — ANI Ls ; * 5 as — I — 2 5 
* _ n= — 2 — * 7 — 4 * — "HR 
SEED SR. — 8 I Ea < ===> > An >= 
. EE OD - — 
- — — 2 — — — — — — — 


.. AST G9, CIS 
E 7 - 


— 


104 
| 
1 
t 
: 
| 
| 
| 
{ 


— 


1 
_—_— — 
* — — 


2 
= ——ů—ů— 

- 8 — — — — 
7 — — —— 

*. : = 
— * A — — — > 
— — — — — ̃ — 
—.— 


— — . 


. — 
25 *. 8 2 
— — 
22 — —— r 


* 
— à . . 
* — 


43 : 
13 
j 
ol 
i} 
1 
4198 
4 if 
05 
mit 
4 ' 
44 1 [ 
44 
1 14 | 
4+ TY 
1 
#1} 
1 
1 ! 
148 60 
W's 
1 (] 
* 0 
1 
Mu 
\ 
q 
j 
q 
f 
1 
ty 
; 
4 
1 
1 
21 
8 
1 4 
1 
1.59 
i 44 
N 
90 
"7 
[ 
{nil 
. 
1 
37 q 
1 
i 
nt 
1 
. 
1 
1 
1. 
4 
30 
»7 
; 
: 1 
ay i! 1 
11 
W N 
8 
<4 P11 
10004 
n 
118 \ 
Pt 
1 
OS - I 
4 F148 
} 
N | 
* i 
N N 
AE” 
14 bl N 
94 4+) * 
4 . 
' Kt £ 
2} 16 - 
50 
Pi 
1 
Y CE A 
Air 
i Giza 
1 
8 
5 
1 x 
+: Bk 
14 
x 2 : 
4 t 
622 
. 
. 
24 
N 
. 
. 
bs MF! 
18 
YA 
(A 
7 
of K 
_— 
19 
N 
0 
1 
1 
8 þ 
MIS! 
N 
1 ; 
oy 
1 
iS 
1 wy 
FC - A 
15 1. 
| Jis 
As 
' 
* 
1 
} 
! o 
1 4 
5 
* ant 
33S p 
02 Fi 
14 
wi 
6A 
4 : 
5 
* 
1 
$ 
| 
1 


— 
=. 2 + 7 "Ag — 
ihe 6 


— 


* 
1 


C EN 


” | — 


<uſpenſion ; then they will be in Xquilibrio, as is 
the known Caſe of the Libra, (ſee Libra: ) That is, 
if D repreſent the Diſtance of the Weight B, 
and 3 B that of 4 B, and 2 D that of 6 B, all 
from the Point of Suſpenſion C; then will the 
Weights 4 B and 6B be in Æquilibrio, becaule 
4B :6B:: 2D : 3D. | 


2. The Moment of any Weight is = to the 
Rectangle under irs Velocity, and the Quantity 
of Matter in the ſame. V. gr. The Moment of 
$B is = 6Bx2D (2D I fay for the Velo- 

cities, are as the Diſtances from C) = 12 B O. 


3. And if the Moment and Weight (or Quanti 
ty of Matter) be given, the Diſtance of rhe Point 
of Application from C the Point of wn „ 
will be found, by dividing the Moment by the 
Weight. Thus, if the Moment of the Weighr 


6B be12BD, (as in Principle 2.) then the Di- 
ſtance of the Point of Application from C will 


12BD 


| be 63 = 2D. 


8 


4. If ſeveral Bodies be ſuſpended or each Side 


the Point C, then multiply every Weighr by its 
reſpective Diſtance from the Center of Suſpenſion 
C: Ad then if the Sum of all the ReCtangles on 
one Side. be equal to the Sum of all thoſe on rhe 


other, the Weights or Bodies will be in Æquili- 


brio; if they are not equal, that Side will pre- 
ponderate, whoſe Sum is the greater. Thus, v. 
gr. the Sum of all the Rectangles on the Right 
Hand of C is 18 BD: Llay, + 18B D (ſuppoſing 
+ ro ſignify towards the Ri . 
wards the Left ;) and the Sum of all the Rectan- 
gles on the Left of C, will be — 33 BD: Whence 
it is evident, that the Preponderancy is toward the 


Left Hand, and is equal ro — 15 BD, which 


therefore is the Moment of all the Weights, 


5. The Moment then of all the Weights being 


in this Caſe — 15 B D, and the Sum of all the 
Weights 19B D; tis plain, if you divide the 


former by the latter, the Quotient 44 D will be | 


(by Princip. 3.) equal to the Diſtance of the 
Common Centre of Gravity of all the Weights from 


the Point C. 


6. When the Weights B, 6 B, and 5 B, hang 
all on the ſame Side of C, the Sum of their Mo- 
ments is = 33 BD, as the Sum of the Weights is 
12 B. Wherefore one Weight = 12 B, and hung 
at 43 D diſtant from C, will gravitate in the 
ſame manner as the ſeparate Weights did before 
at their reſpective Diſtances: That is, the ſaid 
Point is the Common Centre of Gravity of thoſe 
Weights, ſince it is that Point in which all their 
Forces unite ; and whereat, if they were all joint- 
ly ſuſpended, they would produce the ſame Effect 
as before they did ſeparately. 


7. Let the Line 4 B be ſuſpended at 4A, and 
luppoſe it divided into an infinite Number of hea- 


vy Points; tis then plain, that the farther any 


5 


* 


ght Hand, and — to- 


| ceived to be compo 


CEN 
Point is from +A, the more it will gravitate; and 
the Moment of each Point will be a Rectangle 
under its Diſtance from 4, multiplied by its ſeſf 
or Unity : Wherefore the Moment of all the 


Points muſt be equal to the Sum of all the aig 
Rectangles ; and therefore if the whole Moment 


nn. 


| be divided by the whole Gravzty of all the Points, or 


by the Gravity of the whole Line A B, the Que. 
tient (by Princip. 3. and 6.) will be equal to the 
Diſtance of a certain Point from 4, at which, if 
all the Points be ſuſpended, their Moment will he 
the ſame as it is now]; that is, that Point ſhall be 
the Common Centre of Gravity of the Line A B. 


8. It a Line, Plane or Solid, be biſſected ſo by 
a Line or Plane, as thar all the Parts in one Sep. 
ment be equal to the reſpective Parts in the other 
and alſo equi - diſtant from the ſaid Line or Plane ; 
tis then clear, that the Centre of Gravity of all 
ſuch Figures muſt be in that Line or Plane, And 
from hence it naturally follows, 


| Prop. General, That to find the Centre of Gravity 


of any Line, Plane or Solid, you muſt ima- 
gine Lines to conſiſt of an infinite Number of 
Points, Planes of an infinite Number of Lines, 
and Solids of an infinite Number of Planes 
or Surfaces; and then that all theſe are ſuſ. 
pended to the ſame Arm of a Balance con. 
mon to them all: And let the Point of Suſ. 
penſion be as in A, ar the End or Extreme ol 
the ſaid Line in the Edge of the Surface, ot 
in the Surface of the Solid; and then find 
the Sum of the Moments of all thoſe Points; 
which Sum divide by the Sum of the Weights, 
or the Weight of all the Parts, and the Ga 
tient will be the Diſtance of the Centre of 
Gravity or the Line, Plane or Solid, from the 
Point or Axis of Suſpenſion. The Practice 
all which in particular Inſtances ſee in Hayes: 
Fluxions, F. 261, &c. | 


CENTRES of Gravity. Tis plain that the Cen- 
tre of Gravity of a Circle, and of a Sphere or 
Globe (ſuppoſing the Matter truly Homogeneous 
all over them) will be their Centre of Magnitude; 
the Centre of Gravity of all Parallelograms will 
be in the Point of Interſection of the two Diago- 
nals; and the Centre of Gravity of all ſolid Pa- 
rallelograms or Parallelopipeds will be in the ſame 
Point of the Plane of Gravity, i. e. in the Point 
found to be the common Interſection of the two 
Diagonals of that Plane which cuts the Solid into 
two Triangular Priſms, and conſequently is eafily 
found. The Centre of Gravity of all Plane Tri- 
angles, is in the Point of Interſection of two Right 
Lines biſſecting any two of their Angles ; and of 
all ſolid Triangles or Triangular Priſms it will be 
in the middle Point of the Diameter of Gravity: 
And that Diameter is found by the common Inter- 


| ſection of two Planes, each of which biſſects one 


Angle of rhe Top and Baſe, and conſequently of 
all the Triangles 45 * the Priſm may be con- 
ed. | 

If the Priſm be ot a Quadrilateral, or any other 
more compounded Form, the thing will be more 
difficult, becauſe the Centre of Gravity will lie at 


| 2 proportionable Diſtance from the Centre of Gra- 
| Vity of all the Triangular Priſms, chat che Mul- 


tangular Solid can be divided into. But tho! this 


be a little more troubleſome, tis by no means im- 


* 


poſſible, any more than to find the Centres af 


Gravie 


Axis: But in order to calculate the Centres of Per- 
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Gravity of Cones, Pyramids, &c. for which you 
have Rules enough in Srevinus, Lib. 2. Elem, Stat. 
and in many other Authors. | 
CENTRE of an Hyperbola, or an Elipſes, In 
:hele Curves, and in the oppoſite Sections or Hy- 
erbola's, all rhe Diamerers rerminared in the Se- 
ction (or in the oppoſite Sections) do naturally 
diflect one another in one and the ſame Point, which 
point is called the Centre. And this Point in the 
Ellipſis is within the Figure, bur in the yperbola 
without, being there the Middle of the Za: 
Ty anfuerſum, L | 
„KTR of Oſcillation. That Point ot any 
Figure where all the Forces are united is but one, 
(ſuppoſing the Figure to revolve round 4 Point or 
Axis) and conſequently one only {imple Fenduium | 


. TIRE © ITY 


= cn be made, whole Vibrations (the Forces in borh | 


being equal) ſhall be T/ochrorical to thoſe of the 
whole Solid; and becauſe that Point in the Ft 
gure wherein all the Forces are ſo united, deter- 
mines the Length of the ſimple Iſochronical Pen- 
dulum, and is that wherein all the Figure is ſup- 
poſed to be contracted, with all the Forces, while 
it vibrates, therefore tis called the Centre Oſcil- 
lation ; and fince the Centres of Percuſſion and 
Oſcillation in every Figure are the ſame, the way 
of Inveſtigation of both muſt be the ſame : See 


85 | Centre of Percuſſion. 


CENTRE of Percuſſion of a Body in motion, 


. is that Point wherein all the Forces of that Body 


are conſidered as united in one; ſo that the Force of 
Percuſſion in that Point is greater than any where 
elſe ; ſo that the Centre of Percuſſion is the ſame 


wich reſpect ro the Forces, as that of Gravity is in 


reſpect of the Werghts. e 
In calculating the Centres of Gravity, we ſuppoſe 
the Figures to be ſimply ſuſpended to a Point or 


cuſſion, the Figures are ſuppoſed to be actually re- 
volving about a Point or Axis; and as there the 
fimple Momenta are conſidered, here they are conſi 


1 dered alſo with the Velocity ſuper: added. And as 


the Sum of all the ſimple Momenta on each Side 


me centre of Gravity are equal, ſo here the Sum 


of all the Forces on every Side rhe Centre of Percuſ- 
fion muſt be equal; and therefore, as the Centre of 
Gravity is found by dividing the Sum of all the 


E | Moments by the Sum of all rhe 7 A er, ſo to find 
WW the Centre of Percuſſion you muſt di 


vide the Sum | 
of all the Rectangles under all the Momenta, and 
their reſpective Velocities, by the Sum of all the Mo- 
ments: See more of ths in Hayes Fluxions, P. 281. 


CENTRIFUGAL Force. All moving Bodies 


endeavour, after a rectilinear Motion, becauſe that 
is the eaſieſt, ſnorteſt, and moſt ſimple. When- 


ever therefore they move in any Curve, there muſt 
be ſomething that draws them from their rectili- 


near Motion, and detains them in the Orbit. When- 
ever this Force, which is called Ceneripetal, ceaſes, 
which attracts them towards a Centre, the mo- 


ung Body wou'd ſtrait go off in a Tangent to the 


Curve in that very Point, and fo wou ' d ger ſtill 


farther and farther from the Centre or Focus of its 


former Curvilinear Motion: And that endeavour 


5 do fly off in the Tangent, is the Centrifugal Force. 
The Efect of this Force is ſuch, that it a moving 


Body were to deſcribe a Circle, it wou d cauſe it 


© ro deſcribe rhe largeſt poſſible, becauſe a grear 
Circle is leſs curved, and differs leſs from a Right 


Line than a ſmall one: A moving Body therefore 
will ſuffer more Violence of Attraction, and con- 
ſequently will exert more of its Centrifugal Force 


hn Sat and i 


when it deſcribes a leſs Circle, than in a greater: 
It is much the ſame in other Curves as in the Cir« 
cle; for every Curve may be - conſidered as com- 
poſed of an Infinity of Arks of infinitely ſmall 
Circles, all deicribed by different Radii z and ſo; 
that where the Curve hath the greateſt Curyarure; 
there it is compoſed of ſuch Arks as ate Portions 
of rhe leaſt Circles, or which are deſcribed by the 
ſhorteſt Radii, A Body therefore moving in a 
Curve, doth every Moment endeavour by the 
Centrifugal Force to get off from a Point which is 
the Centre of the Ark of an infinitely ſmall Cir- 
cle then deſcribed. And this Endeavour is ſo muck 
the greater, by how much the Ark of the infinite- 
ly ſmall Circle is the Portion of a leſſer Circle; 
io that in one and the ſame Curve the Centrifugal 
Force of the revolving Body may vary according 
ro the different Points of the Curve in which it 
may at any time be. It may be therefore, that in 
a Curve where the Force of Gravity in the deſcri- 
bing Body is continually variable, che Centrifugal 
Force may al:o continually vary in the fame man- 
ner, and ſo that one may always ſupply the Defect, 
or abate for the Exceſs of the other, and conſequent- 
ly the Effect be every-where equal to the abſolute 
Gravity of the revolving Body. And this as a 
Problem, viz. To find ſuch a Curve in 4 Vertical 
Plane, hath been propoſed by Mr. Bernoulli of 
Groninguen, Vid. Hiſt. de | Academ. Royal, P. 80. 
for the Year 1700. INES | | 
CENTRUM Phonicum * j 
CENTRUM Phonocampticum,. See Echo. 
CENTRY-BOX, the ſame with the Guerirre; 
only the tormer is of Wood, and the latter of 
Stone, It is made to fave the Century from Inju- 


| ries of Weather. In a Fortification they are uſu- 
ally placed on the Flank d Angles of the Baſtions, 


on thoſe of the Shoklder, and ſometimes in the 
Middle of the Curtin. 5 5 
CERT Money, quaſi Certa Moneta, was the Head 
Money or common Fine paid by the Reſiants and 
Tenants of ſeveral Mannors to their Lords. In 
ſome Ancient Records this is call'd Certum Letæ. 
CERUSSE, In Phil, Tranſ. N. 137. there is 
this Account of the way of making Ceruſſe : Piggs 
of clean and ſoft Lead are caſt into thin Plates, « 
Yard long and fix Inches broad; theſe are rolled 
round ſo as the Surfaces no where meet to touch, 
for where they do no Ceruſſe grows. Each of theſe 
is put into a Por juſt capable of holding one, and 
upheld by a little Bar from the Bottom, that it 
come not to touch the Vinegar which is put into 
each Pot to effect the Converſion. Twenty of 
theſe a- breaſt are put into a ſquare Bed of new 


Horſe Dung; and each Pot is covered with a Plate 


of Lead, and then over that with Boards as cloſe 
as can well be. This repeated four times 
makes one Heap as tis called, containing 1600 
A 5 

After three Weeks the Pots are taken up, the 
Plates unrolled, laid on Boards, and beaten with 2 
Battledore till all the Flakes come off, which, if 
good, are thick, hard, and weighty. Theſe Flakes 
are ground with Water berween Milſtones to al- 
moſt an impalpable Fineneſs; after which tis 
mouldred into ſeveral Parcels, and expoſed to the 
Sun to dry, till it become hard and fit for uſe. 

Tis obſerved that ſome Pots will yield thick 
and good Flakes, while othets alike ordered and 
ſer by them, without any poſſible Diſtinction of 
Diſadvantage, yield few, ſmall, or none ar all. 
Sometimes the Pors are taken up all dry, and ſome- 

rimes 
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times they prove beſt; ſometimes they are taken 


up wet. The Plates that cover the Pots yield 
better and thicker Flakes than do the Rolls within; 
and the Outſides next to the Planks bigger and ber- 
ter than the Inſides next to the Rolls, and to the 
Spirits which firſt riſe from the Vinegar. 

CEssSION, is one Manner of an Eccleſiaſtical 
Benefice's ':ecoming void. By the Canon Law, if 
a Clerk have one Living, though under 8 Pound 


per Annum Value, and takes a Second of what 


Value ſoever, the former is void without a Diſpen- 
ſation; that is, tis void de Jure, ſed non de facto. 
But by Statute, if a Clerk have one Benefice of 8 


Found per Annum, or upwards, and takes another 


of any Value whatſoever with Cure of Souls, and 
without Diſpenſation, the former Living is pſo 
facto, void: And this kind of Voidance of a Li- 
ving is called Ceſſion. And what is called Ceſſion in 
other Benefices, is called Creation in relation to a 
Biſhoprick ; for if an incumbent be made a Bi- 
ſhop, his Benefice is ſaid to be void by Crea- 
tion. | 8 i 
CESSION, in the Civil Law, is putting ano- 
rher Perſon, who therefore is called the 
CESSIONARY, into the Place and Right of the 
true and proper Creditor, in any Caſe. This 1s 
called alſo Subrogation, _ 
 CESSOR, in Law, is one that ceaſeth or neg- 
lecteth ſo long to perform ſome Duty belonging ro 


him, as that by this his Ceſſe or Ceaſing he incurs 


the Danger of the Law, and hath, or may have, 
the Writ Ceſſavit (lee Vol. I.) brought againſt him, 
And where it is {aid in their Terms, the Tenant 
Ceſſeth without any more Words, it is to be under- 
ſtood, the Tenant ceaſeth ro do by his Lands of 
Tenement, : \ "FR 0 
CHAFERY, is the Term for one of rhe Forges 
in an Iron-work, (ſee Iron.) The other is called the 


Finery. | 


CHAFE-WAX, is an Officer belonging ro the 
Lord High Chancellor, who firs the Wax for rhe 
Sealing of Writs, and ſuch other Inftruments as are 
his Order made to be ſent our. 


CiALCOGRAPHY, is the Art of Engraving, 


Sculpture, c. 

CHAMBERLAIN, from the French Chambel- 
lan, i. e. Cubicularius vel Præfectus Cubiculi; is uſed 
in divers Senſes in our Chronicles, and old Books 
of Laws and Statutes: As the Lord Great Cham- 
berlain of England, Lord Chamberlain of the 


c. 41. 17 R. 2. c. 16. To whoſe Office it apper- 


taiueth to look to the King's Chambers and Ward- 


robe, and to govern the under Servants and Offi- 
cers there, There is allo a Chamberlain of any 
of rhe King's Courts ; as Chamberlain of the Ex- 
chequer, 51 H. 3. Stat. 5. 10 E. 3. 11. 14'E. 3. 14. 
26 H. 8. 2. There is a Chamberlain of North Wales, 
of Cheſter, of the City of London: This Officer 
is commonly the Receiver of all Rents and Reve- 
nues belonging to the City whereof he is Cham- 
berlain. When there is no Prince of Wales and 


Earl of Cheſter, the Chamberlain of Cheſter hath | 
the Receipt and Return of all Writs coming thi- 


ther our of any of the King's Courts. 


In the Exchequer there be two Officers of this 


Name, who were wont to keep a Controulment 
of the Pel's of Receipt and Exitus; and kept cer- 
rain Keys of the Treaſury and Records. They 
kept alſo the Keys of that Treaſury where the 
Leagues of the King's Predeceſſors, and divers 


CHA 
Ancient Books, as Dooms-day Book, and the 
Black Bock of the Exchequer remain. 
CHAMPION, in the Common Law, is uſed n 
leſs for him that trieth a Combat in his own Cauſe 
than for him that fighteth in the Quarrel or Place 
of another: And according ro Bracton and ome. 
thers, it is uſed for one that holdeth by Serjeanty 
or ſome ſuch Service, of another. There is al 
an Officer now called _ | 
: CHAMPION of the King; who at a Coronati. 
on, while the King 4s at Dinner, is to ride armed 
Cap- a- pee, into Weſtminſter Hal, and by a Herald 
make a Challenge, That if any Perſon ſhall deny 
the King's Title ro the Crown, he is thereby read 
to defend it: Which done, the King drinks t, 
him, and ſends him a Guilr Cap with a Coy 
full of Wine, which he hath for his Fee. 
CHANCELLOR, is a Title given in our 
Kingdom to him that is the Chief Man for matter 
of Juſtice (in private Cauſes eſpecially) next tg 
the Prince: For whereas all other Juſtices are tied 
to the Law, and may nor ſwerve from it in Judy. 
ment; the Chancellor hath in this the King s aba, 
lute Power to moderate and temper the written 
Law: ſubjecting himſelf only to the Law of Na. 
ture and Conſcience, and ordering all things Jur. 
ta Æquum & Bonum. Ard therefore Stamford, in 
his Prerogative, c. 20. p. 65. laith that the Chance 
lor hath two Powers, one Abſolute, and the other 
Ordinary ; meaning, that though by his Ordinary 
Power in ſome Caſes he muſt obſerve the Form of 
Proceeding, as the other ordinary Judges do ; ye 
that in his Abſolute Power he is not limitted by 
the written Law, but by Conſcience and Equity, 
accotding to the Circumſtances of the Marrer in 
queſtion. This High Officer now bears the Title 
of Lord High Chancellor of Great Britain. But there 
are others that bear this Name of Chancellor, 2 
CHANCELLOR F the Exchequer ; who fis 
in the Court and Exchequer Chamber, and with 
the reſt of the Court ordereth things to the Kings 
beſt Benefit. He is always in Commiſſion with 
the Lord Treaſurer for the letting of Crown Lands, 
Sc. and hath by the Privy Seal from the King, 
Power with others, ro compound for Forfeitures of 
Bonds upon Penal Statutes ; and his Power extends 
to the Firſt Fruits Office, Sc. e 
CHANCELLOR of the Dutchy of Lancafte, 


er, 


is an Officer in that Court principally to judge and 
King's Houſe, the King's Chamberlain, 13 E. 1. 


determine all Controverfies between the King and 
his Tenants about the Duchy Land; and orherwik 
to direct all the King's Affairs belonging to that 
Court-. 8 | 

| CHANCERY, is a Court of Equity and Cor- 
ſcience, moderating the Regiſters of other Court, 
and is not ried ſtrictly to the Letter of the Lau. 
The Officers in it are, The Lord Chancellor, ot 
Keeper of the Great Seal: Twelve Maſters dl 
Chancery, whereof ſome are always Sitting in 
their turn on the Bench, as Aſſiſtants. The Sit 
Clerks, who have under them about 90 Clerks, 
in the Nature of Attorneys in the Court; 10 
Chief Examiners, who have each of them ſeveral 


Clerks. One Chief Regiſter, who uſually hath _ 
four or five Deputies. The Clerk of the Crown. of 
The Warden of the Fleet, the Uſher, Serjeant # 
Arms and Cryer of the Court. The Curfio* cl 
and their Clerks of the Petty Bagg. The Ce Wy ** 

of the Appeals, of the Faculties, Patents, Preſer: _ 
tations, Diſmiſſions, Licences to Allienare, 2 8 85 
On 


* 
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ions. Enrollments, Protections, Subpanus and of 
N Tavis, Se. The Sealer, Chafe-wax, Sc. 
CHAPEL, is of two ſorts; either adjoining to a 
Church, as a Parcel of the ſame, which Men of 
Worth hold, ut ibidem Familiaria Sepulchra ſibi 
conjlituant 3 or elſe Separate *from the Mother 
Church, where the Pariſh 1s wide ; and is uſually 
called a Chapel of E:ſe, becauſe Built for the Eaſe 
of ſuch Pariſhioners as dwell too far from the 
Church. Sometimes this is ſerved by a Curate, 
provided ar the Charge of the Rector, and ſome- 
times at Theirs that have Benefit by it, according 
ro Cuſtom or Compoſition. And ſome of theſe lar- 
ter Chapels which have a Maintenance perperual 
by ſome Lands Charitably beſtowed on them, or 
cocherwiſe, without the Charge of the Rector of the 
Church; are called Free-Chapels. 
. CHAPTER, Capitulum; in t 


4 2 


— 


he Canon and 
Common Law, is either Congregatio Clericorum in 
Eccleſia Cathedrali, regulars vel Collegiata ; or Lo- 


« c in quo fiunt communes tractatus Collegiatorum. 
„ WR Cowe!. Theſe Chapters aroſe thus; in Ancient 
o, Times the e had their Clergy reſiding with 
en them in their Cathedrals, ro Aſſiſt them in the 
la. rformance of Sacred Offices and in the Govern- 
1x- ment and Diſcipline of the Church. And even af- 


ter Parochial Settlements were made, there 


bn Ws were till a Body of Clergy-men, which continued 
der with the Biſhop ar his Church; and were indeed 


bis Family and Maintained out of his Income. 
After the Monaſtic Life grew into Requeſt 
and Reputation, many Biſhops choſe ro have 


IN 


bs WR Monks rather than Seculars to reſide with them 
iry and attend them in their Cathedrals. And theſe 
Ys Bodies of either Monaſticks or Seculars, had the 


= ſame Privilege of Chuſing the Biſhop and being 
his Council, which the whole Clergy of the Dio- 
Ss celc had before. Bur by degrees their Dependance 
upon the Biſhop and Relation to him grew leſs and 
les; and then they had diſtinct Parcels of the Bi- 


A WT ſhop's Eſtate Aſſigned for their Maintenance z at 
ings last che Biſhop had little more left than the Power 
with of Vificing them. And on the other hand, theſe 
ind capitular Bodies did by degrees alſo loſe rheir Privi- 
ing, RY 1<ges ; particularly that of chuſing the Biſhop, for 
eo WS which the Kings of England had a long ſtruggle 
ends with the Pope, bur ar laſt Hey. 8. got this Power 
| We veſted in the Crown, and now the Dean and | 
alter. Chapter have only the Shadow of it. 
dhe fame Prince did alſo reject the Monks our 
; and of theſe Cathedrals and placed Secular Canons in 
wie SS their Room. And thoſe whom he thus Regulated 
that are called Deans and Chapters of the New Founda- 
ion: As are Canterbury, Wincheſter, Worceſter, 
Cor. Eh, Carliſie, Durham, Rocheſter and Norwich; and 
ours, of ſuch ſort are the Chapters of the five New Sees, 
of Pererburgh, Oxford, Glouceſter and Briſtol, to 
or, of if = which may be added Weſtminſter ; though this 
ters of RAS laſt Biſhoprick is now ſunk, and the Monaſtery 


turned into a C 
SS beth. Fe | 
_ CHAPTRELS, in Architecture, are the ſame 
wich Impaſts; and ſignify thoſe Parts on which the 


ollegiare Church by Queen El:za- 
* 


Feet of Arches ſtand. Their height or thickneſs 


WS ought to be equal to the breadth of the lower part 
of the Key Stone. _ 5 


CHARGED CYLINDER is that Part of che 


cbace of a great Gun where the Powder and Ball 
re placed. 


Wy <omvains 6 Stone wanting 2 Found; 


i. e. ev 
Stone (here) is 12 Pound. | bh 


| 
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CHARTER, in Law, is a written Evidence of 
any Thing done between Man and Man: And 
ſome Times Charters are called Charters of che 
King, as when the King paſſeth any Grant to any 
Perion, Body Politick, Sc. to excuſe a Man 
from being empanelled on à Jury: Charters of Par- 
don, whereby Men are forgiven Felonies, Sc. 

CHARTER-LAND is ſuch Land as a Man 
holds by Charter, i. e. by Deed or Evidence 
in Wrirting; and this is otherwiſe called Free- 
Hold. | | Wet | 

CHARTS uſed ar Sea, are either rhe Plain or 
Mercator's Charts, as tis uſually called, though it 
ſhould indeed be rather called Wrights Chart. 
See the Word Plain Chart and Mercator in Vol. J. 

CHATTELS, Catalla, is a Word which came 
to us from the Normans, who called all movable 
Goods by this Name, rhe contrary was called. 
Fief, or as we now call it Fee: But now in out 
Law, Chattels are all Sorts of Goods movable and 
immovable, except ſuch as are in the Nature of 
Free-hold or Parcel thereof. They Reckon Chartels 
alſo to be either perſonal or real. The Former are 
ſuch as either do belong immediately to rhe Perſon 
of a Man, as his Horſe, Sword, Sc. or ſuch 
Things as being injuriouſly withheld from him, a 
Man hath no way to recover but by perſonal 
Action. Bur Chartels real do not appertain ro the 
Perſon, bur to ſome other Thing by way of De- 
pendance, as a Box with Chatters of Land, Ap- 
ples upon a Tree, Sc. Such Things alſo as ne- 
ceſſarily iſſue out of ſome immovable Thing to a 
Perſon, as a Leaſe or Rent for Years, they call a 
Chattel real. Alſo to hold at will, is a Chattel 
real. Fun 

CHAUNTRY is a Church or Chapel endow- 
ed with Lands or other yearly Revenue, for the 
Maintenance (formerly) of one or more Prieſts dai- 
ly Saying or Singing Maſs for the Souls of the 
| Donors, and ſuch others as they ſhall appoint. | 
— the Art of Caſting Figures in Me- 

8. i 5 

CHEST-ROPE, in a Ship, is the ſame with 
the Gueſt or Gift-Rope, and is added to the Boat- 
Rope when the Boat is rowed ar the Stern of the 
Ship, ro keep her from Shearing; i. e. from ſwing- 
ing to and fro: ES 5 
CHILIADS are the Tables of Logarithms, and 
ſo called becauſe they were ar firſt divided into 
Thouſands. Thus in the Year 1624. Mr. Briggs 
publiſn'd a Table of Logarithms for 20 Chiliads of 
abſolute Numbers, and again for 10 Chiliads more, 
and then for one more; that is, for 31 Chiliads. 
The Book is called Arithmetica Logarithmica. 

A. D. 1628. Adrian Vlacg publiſh'd this again, 
with a Supplement (according to Mr. Briggss 
Direction) of the Chiliads before admitted; in all 
making up 101 Chikads, . 

 CHINALKRY, in our Law, ſignifies a Tenure of 
Land by Knight's Service, or by Obligation to 
pon ſome Martial or Military Office ro the 
A 925 

CHISSELS uſed in Joynery and Carpentry, 
are of ſeveral Kinds; as 1. The Former, which 
is uſed firſt of all before the Paring Chiſſel, and 
juſt after the Work is ſcrib'd, and a little without 
the ſcribed Stroaks, and with irs Baſil outwards. 

2, The Paring Chifſel hath a very fine and 


| 


pong ive 7 | ſmoorh Edge, and 'tis uſed to pare off, or ſmooth 
CHARGE of Lead is 36 Pigs, and each Pig : 


the Irregularities which the Former makes. This 


is not ſtruck with the Mallet as the Former is, but 
preſſed with the Shoulder of the Work-man, ho 
| g holg' 
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holds the Chiſſel between the Fore and little Fin- 
gers of his right Hand, and with the two middle 
Fingers clutched upon it. 5 

3. The Skew Former, which is a Chiſſel uſed for 
cleanſing Acute Angles by the Point or Corner of 


its narrow Edge, and where the Angles of other 
_ Chiſfels cannot come, 


4. The Morteſs Chiſſel is narrow, but very 
thick and ſtrong ro endure hard Blows with the 
Mallet, and tis ground to a very broad Baſil; its 
Uſe is to cut deep ſquare Holes in the Wood, 
which are called Morteſſes: Theſe are of ſeveral 


Sizes, according as the Breadth of the Morteſſes 


require, | | | 

J: Ihe Gouge is a Chiſſel with a round Edge, 
one Size of which ſerves to prepare the Way for 
an Augre ; and others to cut ſuch Wood as is to 
be rounded or hollowed, Sc. 

6. Socket Chiſſels are ſuch as are chiefly uſed by 
Carpenters, and have their Shank made with a 
hollow Socket at the Top, to receive a ſtrong 
wooden Sprig made to fit into that Sochet, with a 


ſquare Shoulder above it; which makes them 


very ſtrong to bear the heavy Blows of the Mallet. 
They diſtingiuſn theſe Socket Chiſſels according to 
the Breadth of the Blade, and call them half 
Inch, three quarter Inch Chiſſels, Inch and half, 
Two Inch, and three Inch Chiſſels. 

7. The Ripping Chiſſel is a Socket Chiſſel about 
an Inch broad, and having a blunt Edge with no 
Baſil to it; its Uſe is to rip or tear two Pieces of 
Wood faſtened together from one another, by 
forcing in the blunt Edge between the two 
Pieces. 1 255 


CHORDS. On all plain Scales, and particular- 


ly on the Sector, there is a Line drawn called the 
Line of Chords, whoſe Uſes are very numerous; 
as, oy a ö 


To meaſure the Quantity of any Angle plain 
given. e WE | 


With 60 of the Chords, and one Foot of the 
Compaſſes in the Vertex of the Angle, ſtrike an 
Arch berween the Legs of the Angle, and then 
raking that Arch in the Compaſſes, and applying 
the Length of the Chord which ſubrends ir to the 
lame Lines of Chords, you will find the Quantity 
of the Angle by the Numbers there placed. 


2. By the Chords on the Sefor to divide any Circle 
into its proper Degrees, and to meaſure the Quan- 
tity of any Arch of a given Circle. 


Apply over the Radius of the Circle between 
60 and 60o in the Lines of Chords; and then if 
you take out the parallel Chords of 1 Degree, &c. 
and apply them to the Circumference of the Cir- 
cle given, they ſhall divide ir into irs proper De- 
grees: And the Degrees of any Arch ſhall be 
known by entering the Diſtance between its Ex- 
tremities in the Sector, parallel to the Radius be- 
tween 60 and 60; or by ſo applying it into the Se- 
Ctor, that it fall on the ſame Numbers in each Leg. 


3. To divide the Circumference of a Circle into any 
Number of equal Parts, or to inſcribe any regular 
Figure in a Circle. Rc NO 


Divide 360 by the Number of equal Parts re- 
quird, or by the Number of the Sides of the re-| 


gular Polygon, and the Quotient will be a Num- 


_—_ 


n 


\ 
CH x 

ber of Degrees, whoſe Chord apply'd round the 

Circumterence will divide it as requir'd, as if you 


would divide any Circle into 32 equal Parts. Ser 
the Sector to the Radius, and then dividing 360 


by 32, the Quotient is 11% 15': The Chord of 


which taken off parallelly, will divide the Circle 


Mariner's Compaſs. 


delegated by the prime Dioceſan ; bur their Ay. 
thority became reſtrained by ſome Councils, and 
their very Office by Degreesabolifſh'd ; after whom 
the Rural Deans were to commiſſioned to exer. 
ciſe Epiſcopal Juriſdiction, till inhibired by Pope 
Alexander III. and the Council of Tours. 
CHRISM was antiently (in Times ot Popery) a 
Confection of Oil and ſweer Balſam, which was 
conſecrated by the Biſhop, and uſed in Baptiſm 
Confirmation, Extreme Unction, Se. : 
CHRISOM, Chriſmale, was the Face-cloth er 
Piece of Linen laid over the Child's Head when 
it was baptized: Whence in our Weekly Bills of 
Mortality, ſuch Children as die in the Month are 
called Chriſoms,- | Ong 
CHOROID Es is the fourth Coat of the Eye, 
lying under the Sclerotick; it hath many little 
Glands which ſeparate a black Liquor, which 
tinges the Inſide thereof, otherwiſe of a white Co- 
lour, in order to hinder the reflected Light from 
diſturbing or confounding the Pictures of Objects 
from being truly repreſented on the Retina. This 
Coat hath a Hole before, which is called the Py. 
pilla, which ſerves to admit Light and Colours in- 
to the Eye. 0 | 
CHRONOLOGY Authors on this Subject are 
F. Bap. Ricciols Chronologia Reformata, 2 Tom, 
Bonon. 1669, - = 
Guil. Beveregii Inſtitutiones Chronologice, 
Mar. Boxhornis Chrono ogia. 
Sethi Calviſii Opus Chronologicum. 
Alſtedii Theſaurus Chronologicus. 
Mæſlini Chronolog. Theſes & Tabulle. 
Helvici Chronolog ia. ä 
TFof. Scaliger de Emendatione Temporum. 
Stranchii Chronolog, | 
CHRYSALIS, a Term uſed by the modern 
Writers of the natural Hiſtory of Inſects, for the 
ſame with Nympha ; which ſee. Indeed the Word, 
as well as Aurelia uſed in the ſame Senſe, ſeems to 
imply a peculiar Yellow or Golden Colour in the 
Nympha ; bur this is purely accidental, and is by 
no means found in all Nymphe: Though ſome 
confine this Word Chryſalis ro the Nymphe of Bui. 
ter-flies and Moths only, See Swammerdam Hiſ. 
Inſect general, Sect. 2. 11 
CHURCH. SCO, Payment or Contribution; 
by the Latin Writers was frequently called Primi? 
Seminum, becauſe it was at firſt a Quantity of 
Corn paid to the Prieſt on St. Martin's Day as the 
firft Fruits of Harveſt : This was enjoyn'd by the 
Laws of King Ina, c. 4. and by Canute c. 10. but 
after this, it came to ſignifie a Reſerve of Com 
Rent paid to the Secular Prieſts, or to the Rel. 
gious; and ſome Times was taken in ſo genera 
a Senſe, as to include Poultry or any other Prov 
fion that was paid in Kind to the Religious. 
CHYROGRAPHUM, in the Saxon Times, 
fignified any publick Inſtrument of Conveyance 
arreſted by Witneſſes: This the Normans called 
Charta. + 


To prevent Frauds and Concealments, tbeſ 
made their Deeds of Mutual Covenant in a "I 


into 32 equal Parts; or into the Points of the 


CHOREPISCOFI were antiently Rural Biſhops 
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our preſent Indentures, or like Tallies in Wood. 


ted to ſuch bipartite Writing. 
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Filet over it. 
= CIRCLE. Irs Qnadrature, or the Squaring of 
= che Circle. ro Mr. Leibnitz's 


= 7. Phils. Collect. may be un 


exact, or elſe almoſt ſo, or pretty near. 


WT only pretty near, may be called rhe Mechanical 


= bc. had, by which not only an entire Circle may 
de meaſured or ſquared, but any Section or Arch 
of ir alſo: Indeed this is by an exact and ordinate 
Motion, bur it is in thoſe that they call Tranſcen- 


WS fnctrical as thoſe which are commonly fo eſteem'd. 
WE can they be reduc'd to Algebraick Equations of 
certain Degrees, becauſe they have Degrees proper 


* to themſelves; and though not Algebraical, are yet 
=_— Analytical. 7 


= amongſt others, by Equations of Degrees Inde- 
WE finite, hitherto conſider d by; as if X*-+ X be = 
Zo and X be ſought, it will be found to be 3, becauſe 
= 3-3+3=27-+3 


dhe Circle, or its Sectors, is indeed impoſſible. 


85 the Quantity of the Circle exact, by a Progreſſion 
 Propound, 


/ 
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1 Reſcript, or in a Part and Counter Part, upon 
— Ao heer of Paperor Parchment 3 and in the 
middle, between the two Copies, they draw the 
Capital Letters of the Alphabet, or ſometimes 
the Word Syngraphies in the like great letters; and 
then talliated or cut the ſaid Sheet aſunder in an In- 
dented Manner, which being deliver d to the two 
parties concerned, were proved Authentick by 
ane with or anſwering to one another, like 


And when this prudent Cuſtom had for {ome time 
prevail d, the Word Chirographum was appropria- 


CIMA, in Architecture, is a Moulding. ſome- 
what reſembling an S. Vitruvius makes it of 
two Quarter Circles joyn'd together, Our Work- 
in Architecture, is what our 
Workmen call an O- G- with 
the Hollow downwards; tis 
< part of the Ornament of the 

Dorick Capital; it ſtands juſt 


CIMATIUM, 
CIMATUM, 


above the Square, and hatha| 


This 3 


viz. either by Calculation, or by Linear Conſtru- 
ion: And each of theſe may be either 3 
theſe, that which 1s done by ACCUrate or a | 


Calculation may be called the Analytical N, as | 
cat which is done by exact Linear Conſtructi- 

on is the Geometrical Way; that which is done by 
pretty near but not exact Calculation, may be 


called the Approach; and that by a Conſtruction, 


JJ 1 8 . 
The Approaches have been further carried on 

by Ceulen, Vieta and Hugenius; and others have 
given ſeveral Mechanical Ways. 1 


" 
* 


The accurate Geometrical Conſtruction may | 


denral Curves ; which, ſaith Leibnitz, are errone- 
ouſly accounted Mechanical, for they are as Geo- 


Though indeed they are not all Algebraical, nor 


The Anahtich Quadrature may be again ſubdi. 


= vidcd into 3 Kinds, the Anahtical Tranſcendent, | 
che Algebraical and the Arithmetical. 


The Analytical Tranſcendent is to be obtain d, 


3 30. ; 
The Algebraical is done by Vulgar, though ir- 
rationally Vulgar, or by the Roors of common 
Equations; which for the general Quadrature of 

There remains therefore the Arithmetical Way, 
which is perſorm'd by certain Series exhibiring 


of Terms (firſt) Rational; ſuch as I ſhall here 


| 


men call it an O-- G--, ; | 


erſtood as twofold ; | 


I have found (faith he) chat if che Square of the 
Diameter be put 1, i. e. one, the Area of the Circle 
will be+—3++—3+j—*++;—2;-t 2,0. that 
is diminiſhing the entire Square of the Diameter 
by a third Part, (that it may not be too big); and 
then again, becauſe hereby too much is taken 
away, augment ir one fifth, and then diminiſh it 
by one ſeventh ;- and ſo on continually in that al- 
terhate Order of the Signs, and the natural Order 
of the odd Numbers. 5 | 

CIRCULAR-LINES, in Mathematicks, are 
ſuch ſtraight Lines as are divided from the Diviſions 


made in the Arch of a Circle; fuch as Sines 


Tangents, Secants, Cc. an Account of the Con- 
ſtruction of which you have under the Word Scale 
in Vol. 1. 3 Rs a os 
. CIRCULAR-VELOCITY is a Term in the 
new Aſtronomy, - ſignifying that Velocity of any 
Planer or Revolving Body which is meaſured by 


<1} 


b L;z f 
I = \ 


the Arch of a Circle; as ſuppoſe by 4 b deſcribed 
on the Centre of Attraction S: and the Circular 
Velocity of a Body moving from B to C, is mea- 
ſur'd. by the Ark B r. 

- CIRCUMSCRIBED Hyperbola is one chat cuts 
its own Aſymprotes, and contains the Parts cut off 
within its own proper Space. See Curves. 
; CIRCUMSTANCES are ſuch Things, which 


a - 


tho they are nor eſſential to any Action, do yer 
ſome Way affect it. And they Reckon that ſome 
Circumſtances are purely Phyſical, which don't con- 


nect any moral Good or Evil with an Action; 
ſuch as killing a Man with a Right or Left Hand, 
&c. And others, they account properly Moral, 
becauſe they do really influence our Actions, and 
render them more Good or Evil than they would 
be without ſuch Circumſtances. And the Writers 


of Ethicks ſum them all up in this one Verſe; 


Qus, quid, ubi, quibus auxilin, cur, quomodo, 
quando, Vid. Whitley's Ethicks, p. 13. 


CIVIL Law. The Civil Law is not received 
at this Day in any one Nation wirkour ſome Ad- 
dition or Alteration, for ſomerimes rhe Feudal Law 
is mixt with it, or general or particular Cuſtoms ; 
and often Ordinances and Statutes cut off a great 
Parr of it. | | | 

In Turkey the Fuſtinian Greek Code is only uſed. 
In Tray the Canon Law and Cuſtoms have ex- 
cluded a good Parr of it. In Fenice Cuſtom hath 
almoſt an abſolute Government. In the Milaneſe 
the Feudal Law and particular Cuftoms bear 


SYa-2 


ſway. In Naples and Sicily the Conſtitutions 
G and 
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Ships. | 


ſink into the Wood, and when drove home, let a 


- cording to any given Velocity of the Water's De- 


«a. . 
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and Laws of the Lombards are ſaid to prevail. In 
Germany and Holland the Civil Law is eſteemed to 
be che Municipal Law ; but yet many Parts of it 
are there grown abſolute ; and others are alrer'd 
either by the Canon Law, or a different Uſage, 
In Friezeland it is obſerved with more ſtriQnefs. 
Bur in the Northern Parts of Germany the 7us Sax- 
onicum, Lubecenſe or Culmenſe is preferred before 
it. In Denmark and Sweeden it hath ſcarce any Au- 
thority at all. In Fance only a Part of ir is re- 
ceived, and that Part is in ſome Places as a Cu- 
ſtomary Law; and in thoſe Provinces neareſt to 
Traly the Municipal written Law. In Criminal 
Cauſes the Civil Law is more regarded in France, 
but the Manner of Tryal is regulated by Ordi- 
nances and Edicts. The Civil Law in Spain and 
Portugal is corrected by the Fus Regium and Cu- 
ſtom. In Scotland the Statutes of the Sederunt 
Part of the Regie Maj eſtatu, and their Cuſtoms, 
controul the Civil Lac. 
CLAMP NAILS, are ſuch Nails as are uſed to 
faſten on Clamps in building and repairing of 


CLAMP'D. When a Piece of Board is firred | 


with the Grain to the End of another Piece of 


Board acroſs the Grain, the former Board is faid | 
to be clamp'd, And thus are the Ends of Tables 
uſually clamp'd, to keep them from warping or 
caſting, | wit 
CLARO-OBSCURO, is a Term in Painting; 
and fignifies the Art of diſtributing Lights and 
Shadows advantageouſly, as well on particular 
Objects as on a Picture in general. On particular 
Objects tis neceſſary to give them an agreeable 
Roundnels and a convenient Relieve; and in the 
Picture in general, ro expoſe the Objects with | 
Pleaſure to the View of the Spectators, by giving 


v 


the Eye an Occaſion to reſt ; which is beſt done 


by an happy Diſtribution of great Lights and Sha- 
dows, which by their Oppoſition ſer off one a- 
norher. _ 5 5 
CLASP-NAILS, are ſuch whoſe Heads are 
brought into a little Compaſs, ſo that they will 


Smoothing Plane go over them. i 5 
CLENCH. NAILS, are ſuch as will drive with - 
out ſplitting che Boards, and draw without break- 
ing. They are uſed by Boat and Barge Builders; 
and are proper for any Building with Boards that 
muſt be taken down again: For fine Work they 
are made with Claſp- heads. 
CLEPSYDRA. In the Memoirs of the Frenc 
Royal Academy for Apr. 1699. there is an Ac- 
count, by Mr. Vari guon, of a General and Geo- 
metrick Method to make Clepſydre or Water-Clocks 
with any kind of given Veſſels; and with any gi- 
ven Orifices for the Water to iſſue out ar, And ac- 


ſcent. | 
CLERK This Word did Anciently fignify a 
Secular Prieſt, in Contra · diſtinction to a Religious 
or a Regular. But by Degrees it came to be in 
general attributed to every Scholar, and at laſt was 
common to every Scribe and Notary; and hence 
ſo many of our Law Officers have the Title of 
Clerk. 7 | e EEEnE. 


clinched with a rivetting Hammer at thoſe Ends 
which come through. | | 

.CLOSE-FIGHTS, are, aboard a Ship, ſuch | 
Bulk- heads as are in a cloſe Fight put up fore an 


32d Fart of the Weigh ; and fo is 8 Pound by g 


=o 


[ 


CLINCH-BOLTS, in a Ship, are ſuch as are. 


ſecure, and fire upon the Enemy ; and if the Ship 


is boarded, to ſcour or clear the Decks. 
CLOVE, is a Weight of Cheeſe containing the 


H. 6. c. 8. 3 ; 
_ CLOUTS, are thin Plates of Iron nailed on 
that Part ot the Axle Tree of a Gun-Carriage 
which comes through the Nave, through which the 
Lins-pin goes. i 188 : 
_ CLOUT:-NAILS, are ſuch as ate common}; 
uſed for hailing on of Clouts (or Plates of Iron) wb 
the Axle Trees of Carriages ; and are proper td 
faſten any Iron ro Wood: | 
COCCYGEUS, is a Muſcle of the Os Coccygy! 
ariſing Tendino Carnous from the acute Proceſs of 
the Os Iſchium, between the Ligament that reaches 
from thence to the Os Sacrum, and one of the 
Heads of the Gemini; from a narrow Beginnin 
ir gradually dilates its ſelf into a thin fleſhy Belly 
interſperſed with ſome tendinous Fibres. It is in. 
ſerted into the whole Length of the Os Coccypy 
laterally, 8 5 
Its Uſe is to draw that inwards or forwards a. 
ter the Excretion of hardned Feces, Sc. This 
Muſcle was firſt diſcover d by Dr. Dougls : Sec 
his Myogr. Comp. Specim. 8 
COC RE, is a Seal appertaining to the Queen 
Cuſtom-Houſe: And alſo a Scroll of Parchmet 
ſealed and delivered by the Officers of the Cu. 
ſtom- Houſe to Merchants, as a Warrant that their 
Merchandize be Cuſtomed. This Word is uſed 
alſo in the Statutes of Bread and Ale, made 15 x, 
3. where there is mentioned Cocket Bread, among 
ſeveral other kinds: And it ſeems to have been hard 
Sea-Bisket, which 2 had then ſome Cocke: 
Mark or Seal ; or elle was ſo called from irs being 
defigned for the Uſe of the Cock ſwains or Sea. 
men, if | 
COCKS, aboard a Ship, are little ſquare Pieces 
of Braſs with Holes in them, and pur into Wooden 
Shivers, ro keep them from ſplitting and galling 
by the Pins of the Blocks in which they move, 
COCK-WATER, is a Stream of Water brought 
in a Ttongh through a long Pole, in order to waſh 
out the Sand of the Tin-Ore into the Launde, 
23 it is bruſing in the Coffer of a Stamping - Mil: 
ee Tin. 
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Weight will be in the fame Ratio. And conſe- 


ſtancebetween any two next adjoining Leaves of 
e Screw ; the Power ſhall be in æquilibrio with 


ſo lirtle more ſhall raiſe it. This Power is plainly 
42 Combination of the Leaver and the Ax in Pe- 
ritrochio together. 


to a Teſtament, when any thing is omitted which 
the Teſtator would add, Explain, Alter, or Re- 
tract; and is of the ſame Nature with a Teſta- - 
ment, but that ir is without an Executor: So that 
2 Codicil is a leſs Solemn Will of one that 
ies either Teſtate or Inteſtate, without the Ap- 
bpointment of an Heir. Teſtate, when he that ade 


on 
8 
3 


LES, 


p to be ral 


che compaſs of one Revolution: That is, che way 
time, is as the Ambit of the Power in one Revo- 


any two Contiguous Leaves of the Screw, Where- 


s which it refers. TInteſtate, when one leaves be- 


- 
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OCHLEA, is one of the Mechanical Powers, | 
——_— cs a Cylinder ſulcated gr hallowed in a 
Spiral Manner, and moving or turning in a Box or 
Nur, cut ſo as to anſwer to it exactly. Now the 
Power or Force of this Engine may be thus Eſti- 
mated: Suppole in the Figure annexed the Weight 
to be fa by the Turn of the Male Screw 
(A, by means of rhe Handle or Lever BC. 'Tis 
ain chat in one Revolution of the Cylinder AC, 
the Weight can be raiſed no more than is the Di- 
france between any of the two adjoining Leaves of 
che Screw; and that the Power moves as far as is 


LY 
* 


of the Power to that of the Weight in the ſame 
lution of the Cylinder, to the Diſtance between 
fore the Celerity of the Power to that of the 
quently, if you apply a Power, which ſhall be to 


the Weight to be raiſed, as the way of that Pow- 
er in each Revolution, ſhall be to the aforeſaid Di- 


the Weight, and therefore being encreaſed never 


CODICIL, is a Schedule or Supplement to a 
Will or other Writing. Tis uſed as an Addition 


__— 


his Codicil, hach either before or afterwards made 
His Teſtament, on which that Codicil depends, as 


_—_ " EI 
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CO 

Heir at Law, and not by any Heir Inſtituted by a 
Will or Teſtament. Codici/s firſt came in uſe in 
the Time of Auguſtus, A Codicil as well as 2 
Will may be either written or nuncupative. Inſti- 
tute of Imp. or Civil Law. Boo 
 COFFER is a long ſquare Box of the firmeſt 
Timber, about 3 Foot long, and 1 2 Foot broad, 
wherein Tin Ore is broken to Pieces in a ſtamp- 
ing Mill. See Tin. 


hold, is a principal Officer in the Court, next un- 
der the Controller; that in the Counting-houſe and 
elſewhere at other Times hath a ſpecial, Charge 
and overſight of other Officers of the Houſe for 
their good Demeanour and Carriage in their Of- 


| fices, to all which he pays their Wages. Vid. 39. 
| Eliz. e. 7. FM x 


OHAESION of the Parts of Matter. Sir II. 
Newton at the end of the Latin Edition of his Ad- 
mirable Opticks, concludes froni the Coherence of 
the Parts of hard and ſolid Bodies, that their Par- 
ticles do Attract one another by a certain Force, 
which acts moſt intenſely when che Particles touch 
one another: at ſome little diſtance it produces thoſe 


| Chymical Effes or Operations, which you will find 


an Account ot under the Word Attraction, and 
which doth not extend to Remoter Diſtances, as fat 
at leaſt as Senſe can determine; and indeed tis 


hardly poſſible to Account for the firmneſs and ſo- 


lidity of many Bodies, which have either a vaſt 


their whole Surfaces, without ſuppoſing that thoſe 
Particles be either ſtrongly Compreſt together, ot 


| do ſtrongly Attract one another. Bur it doth not 


ſeem reaſonable to attribute this Cohæſion of the 
Parts, of Matter to any Preſſure of the Ether, as ſome 


have imagined, becauſe there is no certain Experi- 


ment of rhe Exiſtence of any ſuch thing 45 their 
ther, nor if there were, would it be effectual to 
Solve this Phænomenon, any more than it is for 


many others, which they Account for only by this 


means. But this mutual Attraction of the Parti- 
cles of Matter within ſuch very narrow Bounds 


Cheyne takes into Conſideration the Plainneſs of the 
Surfaces of the Cohering Parts of Matter, in or- 
der to Account for this Property; ' which indeed 
ſeems a neceſſary requiſite, He thinks we may 
ſuppoſe ſome of the Primary Atoms of Matter of 
which Bodies are Conſtituted, to be terminated 
with plain Surfaces on all Sides: And Such pro- 


others may be terminated partly with Curve as 
well as partly with plain Surfaces, and theſe Com- 
bined may produce Bodies of a Middle Degree of 
Coheſion, and ſuch as have Surfaces entireh Curve 
may produce Fluids, &c. But rhis will not do a- 
lone, for though it will bring Bodies to immediate 
Contact, it will not keep them there, nor hinder 
them from being ſeparated by any Force, how 
ſmall ſoever : And the Fluids which ſurround our 
Globe, as the Particles of Light and Air, Will get 
in between the Surfaces of Bodies when they are 
at any Diſtance greater than the Diameters of the 
Conſtituent Particles of thoſe Fluids, and ſo by 
their lateral Preſſure will deſtroy the Efficacy of 


hind him only a Codicil without a Teſtament, 


Vol. II. 


that Attractive Force by which Bodies Cohere: 


wierd be gives Legacies only to be paid by de e i r 


another; and rhiat the Particles of Air endeavour 


| G 2 10 


4 
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COFFERER of the King or Queens Houſe- 


number of Pores, or Meatus in them, and conſequent- 
ly whoſe Particles cannot touch one another with 


and Limits, which ſeems to be as much the Law 
of Nature, as Gravity, Sc. will fairly Account 
for this hitherto Inexplicable Phænom enon. Dr. 


duce ies of the ſtricteſt ind firmeſt Coheſion, 
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to recede one from another (ſee Air and Light) though at a greater Thickneſs they appear very 


they, will render that part of Attraction whereby 
Bodies Cohere, altogether inſenſible at any Ditt- 
ance; greater than the length of the Diamerers of 
the Particles of theſe Fluids: So that the Force 


by which Bodies Cohere, cannot Act but at very 
mall Diſtances, and certainly is much greater in im- 


mediate Contact, than at any Diſtance how ſmall 
ioever. 5 „ 
CoOLAPTIICE, is the Art of Carving or Cut- 
ting the Reſemblances and Figures of Natural 
Things in Stone. The Term for the Artiſt here 
is Lithoxos. _ OE 3 
Colo. It hath been obſerved by Mr, Geoffroy 
(in a Diſcourſe which he Read before the French | 
Royal Academy of Sciences; and which is menti- 
oned in Phil. Tranſ. N. 274.) that a Mixture of the 
greateſt part of all the ſeveral Kinds of Salts, in 


many Liquors is accompanied with a Senſible de- 


gree of Coldneſs, notwithſtanding the violent Fer- 
mentations which ſuch Mixtures do ſometimes pro- 
duce, As indeed the Learned and Ingenious Dr. 
Slare had before Experimented (See Phil. Tranſ. 
N. 150.) in a Mixture of an Acid Menſtruum, and 
the Volatile Spirit of Humane Blood. Mr. Geoffroy 
found that pouring but half an Ounce of Sal Ar- 
moni ac into three Ounces of Spirit of Vitriol tho 
a very violent Fermentation enſued, yet the Spirit 
of Wine in the Included Thermometer deſcended 


three Inches and a half. 


COLD SHIRE Tron, is ſuch as is Brittle when it 
is Cold. See Iros. . 

COLLATION, is the Beſtowing of a Living 
on a. Clerk by an Archbiſhop or Biſhop, when that 
Living is the Biſhop's. or Archbiſhop's own Gift; 


But when the Living is in the Gift of another, the 


Biſhop is ſaid to give the Clerk Inſtitution into it, 
on the Patrons Preſentarion, and the Arch Deacon 
gives him Indudt ion into it on the Biſhops Mandate, 
as well from Collation as Inſtitution. | | 
COLLATIONE Heremitagii, is a Writ where- 
by the Queen Conters the keeping, of a Hermitage 
upon Heel... os 
COLLEGIATE Churches, are Churches Builr 
and Endowed for a Body. Corporate of a Dean or 


other Prefident and Secular Priefts ; as Canons or | 


Prebendaries in the ſaid Church. Such as are with 
us, Weſtminſter, Windſor, Rippon, Woolverhamp- 


ton, Southwell, Mancheſter, &c. None of theſe 


Collegiare Churches are Epiſcopal Sees or Ca- 
thedrals. | | 


+ COLLUM Minus Uteri, is the Cavity of the 


Womb next its internal Orifice, where it is more 

Contracted than it is at the Bottom. 3 
COLONNADE, in Architecture, is a Range of 

Pillars running quite round a Building and ſtanding 


within the Walls of it. 


COLOUR, in a Law Senſe, is a Plea that is 
probable, though in Truth Falſe; and hath this 


End; todraw the Tryal of the Cauſe from the Jury 


to the. Judge. ; 
COLOUR of Office, is always uſed in the Law 
iran Ill Senſe, fignifying ſome Ill Act done under 


Countenance of an Office; and ſo tis oppoled to 


Virtute Off cii; which is always taken in the beſt 
Senſe; and implys a Man's doing a Right and Juſt 
Thing under the Execution of his Office. 

COLOUR. It hath been obſerved, that tran- 
ſparent Subſtances, as Glaſs, Water, Air, Sc. when 
made very thin by being blown into Bubbles, or 


otherwiſe formed into Plates, do exhibit various 


Colouts according to their various Thinneſs, al- 


clear and colourleſs. About theſe Sir Iſaac Newt, 
in his Optics, Beek 2. made many Excellent Ob. 


Theory of Colours, 

ther, ſo that their Sides, which by chance were 2 
little Convex, might ſome-where touch, he found 
the Place where they rouch'd to become abſolute 
tranſparent, as if they had been there but one con. 
tinued Piece of Glaſs; For when the Light fell ſo 
obliquely on the Air between them in other Places 
as to be all reflected, it ſeemed in the Place of Conraq 
to be all tranſmitted, inſomuch that when look' 
upon, it appear like a little dark Spot, and when 
look d rhrough, it ſeemed like a Hole in that Ait 
which was formed into a thin Plate by being com. 
preſſed between the Glaſſes ; and through that Hole 
all Objects that were beyond it might be ſeen di. 
ſtinctly, which cauld not be ſeen at all through o. 
ther Parts of the Glaſſes where the Air was inter. 
jacent. By preſſing the Priſms hard together this 
Spot would become conſiderably broader. 


As, 1. By com reſſing two Prifms hard toge. 


2. When the Plate of Air, by turning the Priſm; 
about their common Axis, became ſo little inclin. 
ed to the incident Rays, that ſome of them began 
to be tranſmitted, there aroſe many flender Ark; 
of Colours in it, which increaſed by continuing 
the Motion of thoſe Priſms, and bended more and 
more about the ſaid tranſparent Spot, till they 
were compleated into Circles or Rings encompaſ- 
ſing it, and afterwards continually grew more and 
more contracted, Theſe Arks ax their firſt Appea- 
rance were of a Violet and Blue, and between were 
White Arks of Circles, which preſently, by conti- 
nuing the Motion of the Priſms, became a little 
tinged in their inner Limbs with Red and Tela, 
and to their outward Limbs the Blue was adjacent. 
The Motion of rhe Priſms round their Axis being 
continued, theſe Colours contracted more and 
more, ſhrinking towards the Mhiteneſs on either 
Side of it, till ar laſt they totally vaniſhed into it, 
and then the Circles in thoſe Parts appeared Black 
and White, without any other Colours intermix- 
ed; but by farther moving the Priſms, the Co- 
lours would emerge out of the Whiteneſs again. 


In his 4rh Obſervation he conſidered more nice- 
ly the Order of the Colours ariſing out of the 
white Circles, according as the Rays became [els 
and leſs inclined to the Plare of Air ; and by uſing 
two Object Glaſſes of pretty long Teleſcopes, he 
obſerved the Succeſſion and Quantity of the Co- 
| lours ro be thus: Nexr to the Pellucid Central 
Spot ſucceeded Blue, White, Yellow and Red; 
the Blue was ſo ſmall that he could nor diſcers it 
in the Circles made by the Priſms, nor could he 
well diſtinguiſh any Violet in it, but the Yellow 
and Red were pretty copious, and ſeem'd about 2 
much in Extent as the White, and four or five 
times more than the Blue. The next Circuit of 

Order of Colours ſucceeding and compaſſing theſe 
| | patiing 
were Violer, Blue, Green, Yellow, and Red; 
and theſe were all copious and vivid, except tbe 
Green, which was very little in Quantity, and 
very faint and dilare. Of the other four the Vio- 
ler was the leaſt in Extent, and the Blue leſs than 
the Yellow and Red. The third Circuit or Ordet 
was Purple, Blue, Green, Yellow, and Red ; 
| which the Purple ſeemed more Reddiſh ol 

| | 1916 


ſervations ferving to illuſtrate and demonſtrate the 
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which were then Yellow, 
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Violet in the former Circuit; and the Green much 


more conſpicuous, and as vivid and copious asany | 


Colour there bur the Yellow ; but the Red be- 
gan fo look faded, and, very much inclining to 
Purple. After this ſucceeded a fourth Circuit or 
Order of Green and Red : The Green was very 
copious and lively, inclining on one Side to Blue, 
on the other ro Yellow. Bur .here was neither 
Violet, Blue, nor Yellow, and the Red was im- 
perfect and dirty. Alſo the ſucceeding. Colours 
became more and more imperfect and dilute, till 
after three or four Revolutions they ended in per- 
tet Whirenels, 


In Obſervation the 5th and 6th he determines 
the Thickneſs of the Air lying between the Glaſ- 
ſes, by Which each Colour was produced: And in 
the 7th gives a Table of it in all che Obliquities 
of the Angle of Incidence: (See Air.) In the gth 
he ſhews, that the Air between the two Object 
Glaſſes exhibired Rings of Colours, as well by 


tranſmitting Light, as by refleCting it; which he 


found by looking through the Glaſſes. But the 
Central Spot was now Mhite, and the Colours op- 
poſite to thoſe made by Reflexion in the former 
Caſes; i. e. thoſe Parts of the Glaſs were now 
Black which before were White, & vice verſa ; 
and thoſe which were then Red were now Blue, 
were now Violet, 


Sc. 


In the 1oth he found, that by wetting the Ob- 
ject Glaſſes ® little at rhe Edges, the Water crept 
flowly in between them, whereby the Circles be- 
came leſs, and the Colours more faint; and he 
found the Diameters of the coloured Circles made 
now by Water to thoſe before made by Air, to be 
about ſeven to eight; and that if any other Medi- 
um, more or leſs denſe than Water, be compreſſed 


between the Glaſſes, their Intervals at the Rings 


cauſed thereby, will be to thoſe made by Air, as 
the Sines meaſuring the Refraction made out of 
that Medium into Air. | 


In the 12th he found, chat by viewing theſe 
Rings in a darkened Room, they became more vi- 
ſible and diſtinct, and appear'd ina greater Num- 
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la the 13th Obſervation he found, that when 
the Priſm was made to turn round its Axis, ſo that 
all the Colours might ſucceſſively fall on that Part 
of the Paper which he ſaw by Reflection from 


= thar Part of the Glaſſes where the Circles appear- 


ed, ſo that all the Colours might be ſucceſſively 
reflected from the Circles to the Eye while it was 
held immovable; he found, I ſay, that the Cir- 


7 dies which the Red Light made, were manifeſtly 


bigger than thoſe made by the Blue and Violet; 
and ir was pleaſant to ſee them gradually ſwell and 
contract, according as the Colour of the Light 


vas changed: And in the 14th Obſervation, he 
found then the Contraction or Dilatation of i 
| 


Colours was ſwifteſt in the Red, and floweſt in 
the Violer, and in the intermediate Colours had 
intermediate Degrees of Celerity : And he gives 


don the Proportions in Numbers; and he ſhews 


alſo, that the Thickneſs of the Air between the 
Glaſſes, chere where the Ring is ſucceſſively made 


| bythe Limits of rhe five principal Colours (Red, 
Yellow, Green, Blue, Violet) in order, are to one 
noth er very nearly, as the fix Lengrhs of a Chord | 


which ſound the Notes in a ſixth major ſol, Ia, mi, 
fa, fol, la. But that ir agrees better with Obſer- 
vation to ſay, that the Thickneſs of the Air between 
the Glaſſes, chere where the Rings are ſucceſſively 
made by the Limits of the ſeven Colours, Red, O- 
range, Yellow, Green, Blne, Indico, and Violer 
in order, are to one another as the Cube Roots of 
the Squares of the eight Lengths of a Chord, 
whichſound the Notes in an Eighth, as ſo/, la, fa, 
ſol, la, mi, fa, ſol; that is, as the Cube Roots of 
che Squares of the Numbers 1, , 4, 4, 3, 4, 
9 x 
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Then in Obſervation 15. he manifeſtly ſhews 
the Origin of theſe Rings; for he found that thele 
Rings in rhe preceding Obſervation, were not o 

various Colours like thoſe made in the open Air, 
bur appeared all over of that Priſmarick Colour 
only with which they were illuminated ; and by 
projecting the Priſmarick Colours immediarely up- 
on the Glaſſes, he found that the Light which fell 
on the dark Spaces which were between the co- 
loured Rings, was tranſmitted through the Glafles 
without any variation of Colour, for on a white 
Paper placed behind, ir would paint Rings of the 
ſame Colour with thoſe which were reflected, and 
of the Bigneſs of their immediate Spaces: So that 
tis plain, That the Air between the Glaſſes, accord - 
ing to its various Thickneſs, is diſpoſed in ſome Pla- 
ces to reflect, and in others to tranſmit the Light of 
any one Colour ; and in the ſame Place to reflet that 
of one Colour, where it tranſmits that of ano- 


ther. | 


the Diameters of theſe Rings were in Arithmeti- 
cal Progrefion, 


| 


In Olſervation f6. he found, that the Squares of 


| In Obſervation 17. and 18. he 
conſiders the Phænomena ariſing from the Colours 
ſeen in Bubbles of Water made tenacious by a 
little Soap; and in the 19th he collects the Thick- 
neſs of the Water requiſite to exhibir one and the 
ſawe Colour at ſeveral Obliquities, and expreſſes 
their Proportions in a Table: And in the 21ſt Ob- 
ſervation he {ſhews, by help of Obſervation 10. 
and 16, the Thickneſs which Plates of Muſcovy 
Glaſs, Warer, or any other Subſtances, have, ar 
any Colour exhibired by them. WED! 


Sir Iſaac Newton, in the 224 Obſervation of his 
Second Book of Opticks, found, that a thin tran- 
{parent Body, which is denſer than ics ambient Me- 
dium, exhibits more brisk and vivid Colours than 
that which is ſo much rarer: As he particularly ob- 
ſerved in the Air and Glaſs; for blowing Glaſs ve- 
ry thin at a Lamp Furnace, thoſe Plates encom- 
paſſed with Air did exhibit much more vivid Co- 
lours, than thoſe of Air made thin between two 
Glaſſes : Vid. Obſerv. 1. and 4. 


And he ſhews farther, that ſince by his 1oth 
Obſervation, the Thickneſs of Air to the Thickneſs 
of Water, which berween the ſame Glaſſes exhi- 
bired the ſame Colour, was a 4 to 3; and ſince it 
appears (by the 21ſt Obſervation) that the Colours 
of thin Bodies are not varied by varying the Am- 
bient Medium; therefore the Thickneſs of a Bubble 
of Water exbibiting any Colour, will be 2 of the 
Thickneſs of Air producing: the ſame Colour. And 
ſo according to Obſervation 21. the Thickneſs of 
a Plate of Glaſs, whoſe Refraction of the mean 
Refrangible Ray is meaſured by the Proportion of 
che Smes of 31 to 20, may be 32 of the Thickneſs 

of 
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ci Air producing the ſame Colours, and the like | 
of other Mediums. And on theſe Grounds the 
Excellent Author gives a Table, wherein rhe 
"thickneſs ot Air, Water, and Glaſs, at which 
each Colour is moſt intenſe and ſpecifick, is ex- 
preſſed in Parts of an Inch divided into £ 000000 
equal Parts, And by means of this Table he 
thews how ro conjecture at the Bigneſs of the 
Parts of Natural Bodies by their Colours. 


In the 24th Olſervation he takes Notice of ſome- 
thing very odd and ſurpriſing; and that is, that 


Bubbles of Water, or of Glaſs, and Plates of 


Muſcovy Glaſs, which are not quite thin enough 
to repreſent the various Colours above- mention d, 
yer when look d on through a Priſm, ſhould ap- 


F  * 


pear adornd with Rings or Wavings ; whereas a 
Prilm uſually makes Objects appear colbured only 
where they are terminated with Shadows, or have 
Parts unequally Luminous: And the Reaſon of 
this he explains largely ar p. 42. 43, Sc. of 
Book the 2d, Part 2d. And from the whole he 
effectually proves thoſe Properties of Light above 
diſcovered to be connate with the Rays and immu- 
table; and conſequently that all the Productions 
ind Appearances of Colours in the World, are 
derived nor from any Phyfical Change cauſed in 
the Light by Refraction or Reflexion, bur only 
from the various mixtures or ſeparations of Rays 
by virtue of their different Refrangibility or Re- 
flexibility. And in this Reſpect the Science of 
Colours becomes a Speculation as truly Mathema- 
tical as any other Part of Opticks, ſo far as they 
depend upon the Nature of Light, and are not 
produced or altered by the Power of Imagi- 
nation, or by ſtriking or preſſing the Edges. 


Then in the following Part of the Second Book 
he conſiders the Phænomena of the permanent Co- 
lours of Natural Bodies, and the Analogy between 
them, and the Colours of thin tranſparent Plates: 
And having before ſhewn, That Bodies appear of 
divers Colours, according as they are diſpoſed to reflect 
moſt copionſly the Rays originally indued with theſe 
Colours; he proceeds to examine their Conſtituti- 
ons, and roſhew the Reaſon of their thus reflect. 
ing ſome Rays more copiouſly than others; which 
he dorh in the following Propoſitions. 


PROP. L : 


Thoſe Superficies of tranſparent Bodies reflect the 
greateſt Quantity of Light, which have the greateſt 
retracting Power: That is, which intercede Medi- 
ums Which differ moſt in their refractive Denſi- 
ries. And in the Confines of equally refracting 
Mediums there is no Reflexion. 


FA O . 


The leaſt Particles of almoſt all Nitural Bodies are 
an ſome me ſure tranſparent ; and the Opacity of thoſe 
Bodies arifſcth from the Multitude of Reflexions 
cauſed in their internal Parts, | 


ROG. HE 1 


Between the Parts of opake and coloured Bodies are 
many Spaces, either empty, or repleniſh'd with Medi- 
ums of other Denſities ; as Water between the tinging 
Corpuſcies with which any Liquor s impregnated ; 
Aix between the Aqueous Globules that conſtitute 


Clouds or Miſts : And for the moſt part Spaces void 
of both Air and Water, but yet perhaps not void of 
all Subſtance, between. the Parts of hard Bodies, 


v7 Of. IV; 
| The Parts of Bodies and their Interſtices, muſt not 
be leſs than of ſome definite Bigneſs, to render then 
coloured and oa. | 


PROP. V. 


The tranſparent Parts of Bodies, according to their 


ſeveral Sizes, muſt reflect Rays of one Colour, and 


tranſmit thoſe of another,on the ſame Grounds that thin 
Plates or Bubb/es do reflect or tranſmit thaſe Ray, 


And this I take to be the Ground of all Colours. 


For if a thin d or plated Body, which being of 
an even Thickneſs, appears all over of an uniform 
Colour, ſhould be ſlit into Threads, or broken 
into Fragments of the ſame Thickneſs with the 


Place; I ſee no Reaſon why every Thread or Frag. 


ment ſhould nor keep its Colour, and conſequent- 
ly, why an Heap 6; thoſe Threads or Fragments 
ſhonld not conſtitute a Maſs or Powder of the 
ſame Colour which the Plate exhibited before it 
was broken. | 

And the Parts of all Natural Bcdies being like 
ſo many Fragments of a Plate, muſt on the ſame 
Grounds exhibit the ſame Colours; and that they 
do fo, will appear by the Affinity of their Proper- 
ties. The finely coloured Feathers of ſome Birds, 
and particularly thoſe of Peacock Tails, do in 
the very ſame Part of the Feather appear of ſeveral 


Colours in ſeveral Poſitions of the Eye, after the 


very ſame manner that thin Plates were found to 
do in the 7th and 19th Obſervations; and there- 
fore ariſe from the Thinneſs of the tranſparent 
Parts of rhe Feathers; that is, from the Slender- 
neſs ot the very fine Hairs, or Capillamenta, which 
grow our of the Sides of the groſſer later Bran- 
ches or Fibres of thoſe Feathers. And to the ſame 


being ſpun very fine, have appeared coloured, as 


of ſome Silks, by varying the Poſition of the Eye, 
do vary their Colour: Alſo the Colours of Silks, 
| Cloths, and other Subſtances which Water or Oil 
can intimately penetrate, become more faint and 
obſcure by being immerged in theſe Liquors, and 
recover their Vigour again by drying, much after 
the manner of the thin Bodies mentioned in the 
roth and 12th Obſervations. Leaf Gold, ſome 
ſorts of painted Glaſs, the Infuſion of Lignum 
Nepbriticum, and ſome other Subſtances, reflect 
one Colour and tranſmit another, like thin Bodies 
in rhe 9th and 20th Obſervations: And ſome of 
thoſe coloured Powders which Painters uſe, may 
have their Colours a little changed, by being very 
elaborately and finely ground. Where I ſee not 
what can be juſtly pretended for thoſe Changes, 


by that Contrition, after the ſame manner that the 
Colour of a thin Plate is changed by varying its 


Thickneſs, For which Reaſon alſo it is, that tie 


coloured Flowers of Plants and Vegetables, by 
being bruiſed, uſually become more tranſparent 
than before, or at leaſt in ſome Degree or other 


Purpoſe, that by mixing divers Liquors, very od 
and remarkable Productions of Colours may be 
| 3 


Purpoſe ir is, that the Webbs of ſome Spiders, by 


ſome have obſerved; and that the coloured Fibres 


beſides the breaking of their Parts into leſs Pans 


change their Colours. Nor is it much leſs to this 
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eſſected; of which no Cauſe can be mote obvious 
and rational, than that the ſaline Corpuſcles of one 
Liquor, do variouſly act upon or unite with the 
ringing Corpuſcles of another, fo as to make them 
(well or ſhrink, (whereby not only their Bulk, but 
their Denſity alſo may be changed ;] or to divide 
them into {maller Corpuſcles, (whereby a coloured 
Liquor may become tranſparent;) or to make ma- 
ny of them aſſociate into one Cluſter, whereby 
two tranſparent Liquors may compoſe a colour d 
one. For we ſee how apt thoſe ſaline Menſtruums 
are to penetrate and diſſolve Subſtances to which 
they are applied, and ſome of them precipitate 
what others diſſolve. N 
In like manner if we conſider the various Phæ- 
nomena of the Atmoſphere, we may obſerve, that 
when Vapours are raiſed they hinder not the Tranſ- 
parency of the Air, being divided into Parts too 
ſmall ro cauſe any Reflexion in their Superficies. 
Bur when, in order to compoſe Drops of Rain, 


chey begin ro coaleſce, and to conſtiture Globules | 


of all intermediate Sizes, thoſe Globules, when 

they become of a convenient Size to reflect ſome 

Colours and tranſmit others, may conſtitute Clouds 
of various Colours according to their Sizes. And 

I ſee nor what can be rationally conceived in ſo 
tranſparent a Subſtance as Water for rhe Producti- 
on of theſe Colours, beſides the various Sizes of 
its Fluid and Globular Particles. 


PROP. VI. 


The 3 of Bodies on which thety Colours depend, 
are denſer than the Medium which pervades their 
Interſtices. 


This appears by conſidering that the Colour of 
a Body depends not only on the Rays which are 
incident perpendicularly on its Parts, but on rhoſe 
alſo which are incident at all other Angles: And 


that according to the 7th Obſervation, a very lit- } 


les, 


tle Variation of Obliquity will change the reflect- 
ed Colour, where rhe thin Body or ſmall Particle 
is rarer than the Ambient Medium, inſomuch that 


ſuch a ſmall Particle will at diverſely oblique Inci- | 


dences reflect all ſorts of Colours in ſo great a Va- 
riety, that the Colour reſulting from them all, 


confuſedly reflected from a Heap of ſuch Parti- 


cles, muſt rather be White or Grey than any other 
Colour, or at beſt it muſt be bur a very imperfect 
and dirty Colour : Whereas if the thin Body or 
imall Particle be much denſer than the Ambient 
Medium, the Colours, according to the 1 9th Ob- 
ſervation, are lo little changed by the Variation of 
Obliquity, that Rays which are reflected leaſt ob- 
liquely, may predominate over the reſt ſo much as 
to cauſe a Heap of Particles to appear very intenſe- 
ly of their Colour. Ir conduces alſo ſomething to 
confirm this Prop. That according to Obſervation 
22, the Colours exhibited by the denſer thin Body 
within the rarer, are more brisk than thoſe exhi- 
bited by the rarer within the more denſe. 


PRO p. VII. 


The Bigneſs of the component Parts of Natural Bo- 
dies may be conj ectured by their Colours. 


For fince the Parts of theſe Bodies, by Prop. 5. 


| 


— 


do moſt properly exhibit the ſame Colours wich a 


Plate of equal Thickneis, provided they have the 
lame refractive Denſiry ; and ſince their Parts ſeem 


for the moſt part to have much the faite Denſity 
with Water or Glaſs, as by many Circumſtances 


is obvious to collect; to determine the Sizes of thele 


Parts, you need only have recourle to the preced- 
ing Tables, where the Thickneſs' of Water or 
Glaſs exhibiting any Colour is expreſs d. Thus, 
If it were deſired to know the Diameter of a Cor- 
puſcle, which being of equal Denfiry with Glaſs, 
ſhall reflect Green of the third Order; (and what 
the Meaning of theſe Orders are, J have explained 
above under Sir T/aac's 4th Obſervation:) The 


Number in the Table will be 162, which ſhews it 


162 


to be Parts of an Inch. And from that 
100000 


4th and his 18th Obſervations, he gathers theſe 
Particulars. | 


1. That Scarlets, and other Reds, Oranges, and 
Tellows, if they be pure and intenſe, are moſt pro- 
bably of the ſecond Order : Thoſe of the firſt and 
third alſo may be pretty good, only the Yellow of 
the firſt Ocder is faint, and the Orange and Red 
of the third Order have a great Mixture ot Blue 
and Violer. 


2. There may be good Greens of the fourth Or- 
der, but the pureſt are of the third, And of this 


Order the Green of all Vegetables ſeems to be, 


partly becauſe of rhe Intenſeneſs of their Colours, 
and alſo that when they wither, ſome of them 


I turn to a greeniſh Yellow, others to a more per- 


tect Yellow or Orange, or perhaps to Red, pal- 
ſing firſt through all the aforeſaid intermediate Co- 
lours. Which Changes ſeem to be effected by the 
exhaling of rhe Moiſture, which may leave the 
ringing wry te 9 more denſe, and ſomething alſo 
augmented by the Accretion of rhe Oily and Ear- 
thy Part of that Moiſture. Now the Green is 
without doubt of the ſame Order with thoſe Co- 
lours into which it changes, becauſe the Changes 
are gradual, and theſe Colours, though fifually not 
very full, yet are often too full and lively to be of 
the fourth Order. | _ 


3. Blues and Pin ples may be either of the ſecond 
or third Order, bur the beſt are of the third. 


Red, and by Urinous and Alkalizare turns Green. 
For fince tis the Nature of Acids to diſſolve and 
attenuate, and of Alkalies to precipitate and in- 
craſſate; if the Purple Colour of the Syrup was 
of the ſecond Order, an Acid Liquor, by atrenu- 
ating its tinging Corpuſcles, would change it ro a 
Red of tlie firſt Order; and an Alkali, by incraſ- 


ſating them, would change it to a Green of the ſe- 


cond Order : Which Red and Green, eſpecially 
the Green, ſeem too 1inperfect ro be the Colours 
produced by theſe Changes. But if the ſaid Pur- 
ple be ſuppoſed to be of the third Order, its 
Change to Red of the ſecond, and Green of the 
third, may without any Inconveniency be allowed. 
If there be any Body of a deeper and leſs red- 
Colour is that of the ſecond Order. 
The Blue of the firſt Order, though very faint 
and little, may poſſibly be the Colour of ſome 
Subſtances; and particularly the Azure Colour of 
the Sky ſeems to be of this Order. For all Va- 
pours, when they begin to condenſe and coaleſce 
into ſmall Parcels, become firſt of that Bigneſs 


whereby ſuch an Azure muſt be teflected before 


they 


Thus the Colour of Violets ſeems to be of that 
Order, becauſe their Syrup by Acid Liquors turns 


diſh Purple than that of Violers, tis probable its 
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they can conſtitute Clouds of others Colours | its Particles, that they may exhibit the ſame Co. 

| And to this being the firſt Colour which Vapours | lours with rhoſe of Bubbles of Water, ought to 
| begin to reflect, it ought ro be the Colour of the | be leſs than the Thickneſs of the Skin of thoſe Bub. 
fineſt and moſt tranſparent Skies in which Vapours | bles in the Ratio of 2 to 7. Y 

are not arrived to that Groſſneſs requiſite to re-]. Whence tis poſſible, that the Particles may be 23 
Act other Colours, as we find it by Expe- [little as the Particles of ſome tranſparent and vo. 
flenec. 8 Fluids, and yet reflect the White of the fir 

9 | ack, -- | 
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4. Whiteneſs, if. moſt intenſe and luminous, is | 3 be . 
that of the firſt Order; if leſs ſtrong and lumi- 5. For the Production of Blackneſs (he they, 
nous, tis a Mixture of the Colours of ſeveral Or- that the Corpuſcles muſt be leſs than any of CRY 
ders. Of this laſt kind he takes the Whiteneſs of | Which exhibir any other Colours, becauſe at aj 
] Froth, Paper, Linen and moſt white Subſtances ro | greater Sizes of Particles there is too much Light 
be; and of the former that of white Metals. For ſince | reflected ro conſtitute this Colour: But if they be 
the denſeſt of Metals (Gold) if foliated, is tranſ- es a little leſs than is, requiſite to reflect the 
parent, and that all Metals become tranſparent by | White and very faint Blue of the firſt Order, they 
being diſſolved in Menſtruums, or by being vitrifi- will, according ro Obſervation 4, 8, 17, and 18, 
ed, the Opacity of white Metals ariſeth not from refſect ſo very little as to appear intenſely black ; 
3 this Denſity alone: They being leſs denſe rhan | and yet may perhaps variouſly refract it to and fro 
„ Gold, would be more tranſparent than it, did not within themſelves fo long, until ir happen to be 
6 ſome other Cauſe concurr with their Donſity ro | ſtifled and loſt, by which means they will appeat 
| make them epake. And this Cauſe he rakes ro be | black in all Poſitions of the Eye without any Tranſ. 
ſach a Bigneſs of their Particles as firs them to re- | patence. And from hence may be underſtood why 
flect the White of the firſt Order: For if they be | Fire, and that more ſubtle Diſſolver Putrefaction, 
of orher Thickneſſes, they muſt reflect other Co- by dividing the Particles of Subftances, turn them 
lours, as is manifeft by the Colours which appear | to Black: Why ſmall Quantities of black Subſtan- 
upon hor Steel in tempering it, and {omerimes up- | ces imparr their Colour very freely and intenſely 
| on the Surface of melted Metals in the Skin or | ro other Subſtances to which they are applied, the 
| Scoria which ariſes upon them in their cooling. | Minute Particles of theſe, by reaſon of their ver 
| And as the white of the firſt Order is the ftrong- | grear Number, eaſily over-ſpreading the groſs Par. 
| eſt which can be made by Plates of tranſparent | ricles of others: Why Glaſs, ground very elabo- 
; Subſtances, ſo it ought to be ſtronger in the denſer | rately with Sand on a Copper Plate till it be wel 
0 Subſtances of Metals than in the Rarer of Air, poliſhed, makes the Sand, together with what i; 
Water and Glaſs. Nor doth he fee but that Me- | worn off from the Glaſs and Copper, become ye. 
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tallick Subſtances of ſach a Thickneſs as may fit 


them to reflect the white of the firft Order, may 
by reaſon of their great Denſity (according to 


Prop. 1 all the Light incident upon them, 


and ſo be as opake and ſplendent as tis poſſible for 
any Body to be. Gold or Copper mix d with leſs 


than half their Weight of Silver, Tin or Regulus 


of Antimony, either in Fuſion or amalgamated with 
a very little Mercury become white; which ſhews 


both that the Particles of white Metals have much 


more Superficies, and ſo are ſmaller than thoſe of 
Gold and Copper; and alſo that they are ſo opake 
as not to ſuffer the Particles of Gold or Copper to 
ſhine through them: Nor is it to be doubred but 
that the Colours of Gold and Copper are of the 
ſecond Order, or of the third, and therefore the 


Particles of white Metals cannot be much bigger 


than is requiſite to make them reflect the White of 
the firſt Order. The Volatility of Mercury argues 


that they are not much bigger, nor may they be 


much leſs leſt they loſe their Opacity, and become 


either tranſparent as they do when attenuated by 
, Virrification, or by Solution in Meſtruums; or 


Black as they do when ground ſmaller, by rub- 


ing Silver, Tin, or Lead on other Subſtances to 


draw black Lines. The firſt and only Colour 
which white Metals take by grinding their Parti- 
cles ſmaller is Black ; and therefore their Mhite 
ought to be that which borders upon the black 


Spot in the Centre of che Rings of Colours menti- 


oned in the preceding Obſervation; that is, the 


White of the firſt Order: But if you would hence | 


gather the Bigneſs of Merallick Parricles, you muſt 
allow for their Denſity. For were Mercury tranſ- 
parent, its Nenfity is ſuch, that the Sine of Inci- 
dence upon it (by Sir Iſaac Newtons Computation) 
would be to rhe Sine of irs Refraction, as 71 ro 
10, or as 7102, And therefore the Thickneſs of 


ry Black : Why black Subſtances do ſooneſt of all 
others become hot in the Sun's Light, and burn; 
(which Effect may proceed partly from the Multi. 
rude of Refractions in a little Room, and partly 
from the eaſy Commotion of ſo very ſmall Part- 
cles: ) And why Blocks are uſually enclined a lit- 


tle to a bluiſh Colour; for that they are ſo, may 
'be ſeen by illuminating white Paper by Light te- 
flected from black Subſtances, when the Paper wil 
uſually appear of a bluiſh White: And the Reaſon 
is, becauſe black Borders on the obſcure Blue of 
che firſt Order in the 18th Obſervarion, and there- 
_ reflects more Rays of that Colour than any 
other. 


The Senſations of different Colours ſeem to arile 
from henee, Thar ſeveral ſorts of Rays do make 
Vibrations of ſeveral Bigneſſes, which, according 
to their Magnitudes, do excite Senſations of ſeve- 
ral Colours ; much after the manner thar the Vi- 
brations of the Air, according to their ſeveralBig- 
neſſes, do excite Senſations of different Sounds, 
And in particular tis probable, that the moſt refran- 
gible Rays excite the ſborteſt Vibrations, and ſo 
prouce the Senſation of a deep Violet Colour; and 
that the Je refrangible Rays excite the large Vi- 
brations, and fo produce the Senſation of a deep 
Red: And that the ſeveral intermediate forts 
Rays do excite Vibrations of ſeveral intermedia 
Bigneſſes, and thereby produce the Senſations 0 
the ſeveral interme diate Colours. | 

And tis probable' alſo, that the Harmony and 
Diſcord of Colours (for ſome Colours, as that of 
Gold, Yellow, and Indico, are agreeable to the 
Eyes, and ſome not) ariſe from rhe Proport ions o 
theſe Vibrations propagated rhrough the Fibres of 


mony and Diſcord of Sounds ariſes from the * 


the Optick Nerves into the Brain, juſt as the Har- 
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prations of the Air: See Newron's Opricks, at the 


d. | Met $4.48 
"He ſhews alſo there at the 21% Query, Thar to 


the Production of all the Varieties of Colours, and | 


the various Degrees of Refrangibility of the Rays 
of Light, there is nothing more neceſſary than that 
the Rays of Light be {mall Bodies or Particles 
of different Magnitudes. The /eaſt Size of which 
conſtitute a deep Violet Colour; as being the moſt 
dark and languid of all others, and as being moſt 
turned out of their Way by rhe Action of refracting 
Surfaces upon them. And the other Sizes of the 
Rays of Light according as they encreaſe in, Mag- 
»itude, do exhibit ſtronger and brighter Colours, as 
Blue, Green, Tellow and Red, and are in FEED 
10 their Bigneſs, leſs and leſs capable of being re- 
fracted or turned out of their Way. | 
COLOURS. Dr. Hook in his Oper. Poſt. p. 54. 
from the Apparition of Colours in che Triangular 
or Hezangular Stiriæ of Chryſtal, where a love- 
iy Variety of Colours is produc d, in a Way dif- 
ferent quite from that which Nature takes in the 
Generation of Colours in other Bodies, as in 
Flowers, Blood. Metals, Sc. He concludes, 
that all other Hypotheſes of Colours are over 
thrown, and that nothing beſides a Refradtion, 
which ir conſiderable enough to obli;uate the Pulſe of 
Light, is neceſſary for the Production of Co- 


S. | | 
| C OMBARONS ate the Fellow-Barons or Com- 
monalty of the Cinque-Ports, of the rwo Ancient 
Towns, and their Members. The Members 
that repreſent them in the Houſe of Commons are 
called Barons of the Cinque Ports. . 

' COMBINATION of Quantities is defined by 
Mr. Serode in his Treatiſe on this Subject printed, 
London, 1678. to be the many ſeveral Ways one 
may take any Number of Quantities, without hay- 
ing any Reſpect to their Places. 


Col. Thornycroft 8 Treatiſe of Combinarions from 
Philo. Tranſ. N. 299. in which the whole Affair 
of Combinations and Alternations 7s improved 
and compleated. e N 


And Firſt, He premiſes, * . Rn 
That as in the Notation of Powers, 444 4 
bbbcc is delignd by a* b* ©*, and univerſally 
p times the Poſition of e, by ap, &c. ſo in Things 
expos d likewiſe, (unleſs where tis propos d they 
ſhould be all different) which Indices, as they 
have here no relation to Powers, but expreſs only 
the Occurrences of rhoſe Things to which they re- 
ſpectively belong, I therefore call Indices of Oc- 
currences. 3 5 5 

2dly, That as often as I ſhall hereafrer mention 
the Combination and Aſternations of the þ* q> or 
s, (which conſider d by themſelves are capable of 
no Variation) I mean of thoſe Things whoſe In- 
dices they are. OR nb 

34h, Thar m is generally pur for the whole 
Number of Things expos d, whether all different 


or not, i. e. equal to the Sum of their Indices; and 


n for ſuch a number of them as each Combination 


and Alternation muſt conſiſt of, (unleſs preſuppos d 


equal); which explains what is hereafter Meant 
by the Combinations and Alternations of m Things 


taken u and n, or of m Things taken m and m; 


and the like Expreſſion, by whatever Symbols the 
Number of Things out of which the Combinations 


and. Alternat ions are to be made, or of which they 


are to conſiſt, may be deſign d. 
Vol. II. 


Lomma I. 


If in a right Line, at any Diſtances; be plac d 


any number of Things, a be d, &c. the Number 
of the Intervals, ab, b c, cd, Sc. terminated 


each by rwo adjacent Things, is one lets than the 


Number of Things, | 
For whereas every Interval is 


terminated by two 


adjacent Things, if to any Number of Things be 
added one Thing more, one Interval only is there- 


by added. Q. E. D. 
| : | PAP II. 

The Number of the Alternations of m Things 
a hoe a, Se. different each from other, taken mn 
and m, is m times the Number of the Alterna- 


tions of m—1 Things abc, taken m—1x and 


W—— p72 | . 

For (by Lemma I.) the laſt Letter d, beſides the 
Poſicion ir hath, may have m—2 Poſitions, vx. in 
che Intervals. which are between m — 1 things 
abc; but it may alſo have one more, for it way 
be pur firſt of all, it may therefore have pofiti- 
ons ; and thoſe in all the different Orders, where. 


of m — 1 things are capable, which being all 


the poilible Poſitions of d, in all the Varieties of 
a b c, is all the Variety whereof the whole Num- 
1 = Pn expoſed abed, Sc. is capable, 


EH Lemma III. 


The W of the 
4 he d, Ge. 


different each from other, taken n 


and m, is equal to mx m—1xmm—2xm 


— 3 XM — 4, Sc. continu'd to m places. 

For ler m O expreſs the Number of the Alter- 
nations of m things different each from other; 
m. — 1 0, of m—1 things, and the like. 


"Tis evident, that if m 1, it will be n 0 = 
m; for there can be but one Order of one 


thing, 


| And if m be greater than Unity, then it will 
be (by Lem. 2.) mO= E 


m X m — I O = m x 
m—I X m 20 = m Unmn ii X 2 2 


— —— RG 


xm — 30 =, c. till we have an 
conſiſting of m places; i. e. — 
m — 2 Xx m 3 X, Ge. 
Q. E. B. 


Equation 
: 0. X M— IX 
continu d to m places. 


Lemma IV. 


If m @ expreſs the Number of the Alrernations 
of m things at, by, cp, di, eq, f „ Sc. taken m 
and m; and « the Number of 
ber of 2, y the Number of „ 


P*, BZ the Num- 
35 it will be, 


Alternations of mn things 


rn 
I 


| 
| 


2 — 


and n, is equal to 


"A 1 * 


. 


2 


hr 11 


m — m — ln — 2K mn — n — 4x m 5 x, Sc. continud to m places, 


— 


8 


Sc. places reſpectively. 


For the number of the Alternations of any Num- 
ber of chings, however divided into Parts, is pro- 
ducd by a continual Multiplication of the Alter- 
nations of thoſe things amongſt themſelves reſpe- 
<tively, which compole each Part, into the Num- 
ber of their Alter nations one amongſt the other; 
i. e. in the preſent Caſe (the ſeveral Occurrences 
being ſuppoſed ro compole the ſeveral Parts, and 


conſequently the Number of the Alternations of 


= — 21, & 1 c. Xx YXT IX. X eries ; 
pp IX = 2%, Ocaxqxq—1I Xx, Oc 6 1 X, Gc. each 8 ries continued to p, 3, 


the things compoſing each Part equal to Unit) 
m = to the Number of the Alternations of the 
things compoſing the Parts one amongſt the other: 
but the Number of their Alternations one amon t 
the other, is the ſame in this Caſe, as if the thin 
expos d, being all different, were divided into de 


Part in both Caſes, are different from the reſt bf 
the things expos'd ; i. e. by Lem. 3, | 


— — 


mMXMm—IXm—YLXm—3zXxm—- 4 


m — 5 x, ©c. continued to m places. 


N c 


nued to p, 7, 7 places reſpectively. ' Q E. B. 


Lemma V. 


The Number of the Combinations of m things 
a bcd, Sc. different each from other, taken n 
mMxm—1xm—2xm—3X,&c, 


u Xn i 2K 3x, Ge. 
each Series continued to n places, 


— 


NF IX p 2X, Sc. 1x, Sc. (xðx Xx = 1 Sc. Y each Series conti 


For if the things expos d be divided in two 
parts, viz. in the Ratio of n and m — u, tis eyi. 


dent that their different Combinations taken * 


and n, are produc d by the Alternations of the 
compoſing the parts one amongſt the other: And 
therefore the Number of thoſe = to the Number of 
theſe = to the Number of the Alternations of » 
| things taken m and , the Indices of whoſe Occur. 


mxm—IXm—2 m — 3 x,&c. continu'd to m places. 


rences are 7 and m —n <= 


and m — n places reſpectively, (by Lem. 
Ath ;) 7. e. becauſe n + m — n = m 


mam — lx mn — 2x mn — 3 Ge. —— 
= — , each Series 
n K n -I 2 Kn — 3, Oc. 


continued to » places, by Lem. 3. Therefore, 


Lemma VI: 


The Number of the Alternations of m things 


ab ca, Ge. different each from other, taken » 
and n, is =mxm—IXm—2Xm= 3X, Gc. 
continu'd to ꝝ places. Q. E. D. 


Scholium. 


Since in the things expos d the ſame things may 


occur more than once, and alſo » be leſs than m, 


the Indices & the Occurrences which are in ſome 
of the Compinations of m things taken u and u, 
may differ from thoſe which are in orhers ; bur 
thoſe Combinarions, the Indices of whoſe Occur- 
rences are the ſame, are ſaid to be in rhe ſame 


Form: Therefore whereas u is equal to the Sym 


of the Indices which are in each Combination ta- 
ken u and u, if u be expreſs d by all the different 


Combinations of ſuch Indices only (being integer 


Numbers) whereof no one tnay exceed the high- 
eſt Index of the things expos'd, and being more 
than one in a Combination, are each of them, 
which are in the ſame Combination, comprehend- 


ed in a diſtin Index thereof; theſe Expreſſions 
of n will neceſſarily be the ſeveral Forms of rhe 


Combinations taken n and u, whereof m things 
are capable: Whence is derivd a General Theo- 


42 the next higheſt 


n Xx IX, Sc. x m n = = ix, c. each Series continued to 1 


rem for finding the Combinations and Alternationg 
of m things taken » and n univerſally ; 5. e. Whe. 
| ther m conſiſt of things all different or not; and 
* 2 be equal to, or leſs than in. 5 


Theorem. 


If » be expreſs'd, according to all the different 
Forms of Combination which the things exposd 
are capable of, and 


=the higheſt Indexſa r the number of p' Y In evij 
the number of 9 ( form of 


S the number of rs ( Combi. 


S the next higheſt 


the next higheſt d the number of /* N nation. 
I | 


Þ | | p. 

B C = the Number of all In- Y. ( in the 

C \ dices not leis than Yr. things ex- 

D F. pos d. 
Ge. | 


And b=a+6bc=bH+y,d=ec+ 4, Ge. 

I ſay, the Number of the Combinations of u 
things taken u and n. in any one Form of Com- 

AX A- ix 4 — 2 
4 Xx 42 — IX A4 — 2 

B — 4 X B — 4 —1 ; C—bXC—b—t? 
A 
5 D—exD—e—rT  _.,, 
*, Ce. x 17 © a Ge. continud 8 
ſo many Terms as there are different Indices in the 
Form of Combination, and each Term to a, 6, 


75 J. Sc. places reſpectively, and this Number 
| multiply'd into hap; | 


nXn—1Xn—2Xn—3Xn—4Xn—4Xz—5 Xn—6, Ce. continu d to u places: 


But the Sum of all the Combinations and 


Alternations which are in every Form of n, 


| pxp—l Xp—2X, &c.| 2XqXq—1IX, Sc. XIX I- I x, &c.| Y x, &c, each Series contini- 


ed to p, 9, 7, Ge. places reſpectively, ſhall be the | ſhall be the whole Number of Combinations 
Number of their Alrernations, | | 


and Alternations of m things taken » and 2. 


Dome 


lame Parts ; for rhe things which compoſe each 


Which ae Wi 


bination, ſhall be -— — ——- = ,. 


vn 


1 . a 2 . ; 999 - ” . - , * N 
5 LN , 4 . p 1 * ' 
+ n - : 5 — <-> * a | 
* 1 — - - — — — 
* * k 


——_— 


to the Number of 1, and ſo on, how many ſoc: 


Denionſtration. 5 the different Indices in any Form of Com- 
| ination, f | | 


Firſt, Then tis et that thoſe Combiaati- But (by Lem. 5.) the Number of the Combina- 


ons, which are in different Forms, differ from each tions of the ps, which are in the things ex- 


chert. | 2 pos d, whoſe Number is 4, taken and , is 
Again, Tis evident that the Combinarions of | Ax 4A—ixA—2 5 3 
11 things, as 45, bo, eb, db, ef, fi,g 7, br, i, &c. (the | = 7 2 Ge. continu d to a pla- 
Indices. ſimply conſidered) taken 1 and n, in a ces; and the Number of the Combinations of the 
Form wherein are p', q* and 1, ſhall be equal ro 


the Number of the Combinations of the , which 75 3 —_ 5 0 A _ * * 
are in the things expos d, taken « and 2, multipli- | = —— TEE . 


+1 e inations of the. 5 

ed bent y ee a nee of tinu d to & places; and the Number of the Combi- 
the Combinations of the 7* taken y and 9. nations ot the 7, 9 N C, ta- 
But becauſe p, and all leſſer Indices, are com- — 15 eee Ge. Con- 
prehended in every Index which is greater than 2 At; i 
*hemſelves, therefore is A == to the Number of p- rinu'd to places. Q. E. D. | | 

which are in the things expos d; and for the ſame | Bur every Combination in one 5nd the ſame 
| Reaſon would B = the Number of the 3, and C Form, affords the ſame Number of Alternations: 
me Number of rs: Bur the Number of the P,, Therefore the Number of Alternations in any one 
which are in every Form of Combination, is ; Form, is ſo many times the Number of Combi- 


ken y and 75 92 


therefore is B — 2 to the Number of 3: Al- nations, as is the Number of Alternations in any 


ſo becauſe the Number of p' and ꝗ together, which | one of theſe Combinations. 


are in every Form of Combination, wherein there | Bur (by Lem. 4.) the Number of Abena 


are 9% is S + þ = b; therefore is C — in any of rhoſe Combinations ſhall be 


nXn—IXn—2Xu—3Xn—4Xn—5 x#=— 6x, Ce. continu d to » places. 


= - Xp—1 x — 2 N Se. * * 4 -N, Sc. 6 X Nr =I, Sc. Y *, each Series continued 
to 7, 4. 7, 22 places reſpectively. Q. E. D. | 1 * EE, 
Now to make an 3 of this General | more generally demonſtrated ; I ſay. . 
Rule to thoſe particular Caſes which have already ; If » = m, there can be but one Form of Com- 
been conſider d by others, and which are contain di bination, and but one Combination in that 
in our 3d, 4th, 5th and 6th Lemma's, and by us | Form; and therefore the Number of Alternati- 
45 mXxm—IXm—2Km—3xm=—4 N, Sc. continu d to m places. 
ns- . eee 5 . 
„ Sc. x 4K 21 X, Sc. *xx x, Sc.] y x, Gc. each Series to p, 9, 7, Ge. 


places reſpectively; 5. e. ( if P i) =mx m Then (becauſe in the things expos d there is no 
I * n n * m — 3 Rm — 4X, Sc. continud | one thing occurs more than thrice, nor more than 


to m places, which are the Caſes of the 4th and | three things different from each other) will all the 
3d Lemma's. 


But if the things expos'd are all different, and n are capable of, be theſe, 

be leſs than m, which is the Caſe of the 5th and} 5 2 

6th Lemma, then alſo can there be bur one Form Ry 1 | 3 
Viz. | 94 5 Then 


5 * 


- 


of Combination, and it will be A= m and « 


= n, and the whole Number of Combinations $$ +3 
AXA—1x4 —2 XxX, Sc. | 3 g „ FF 5 
= "Ih LIC In the 1ſt Form will p =3, q=1, = i, f= i; 
| SGT = 2, B = 3. | 5 
mx m - il m2, Cc. | 
E 


2 5 


VER jes In the 2d Form will p= 2, ——; a = 2, — 
| n Xn — ix Nn Xx, &c. ench Series A = 73, — 2 F | g 
continued to n places, and therefore the Number | In the 3d Form will p =2, q i, = f, þ=2; 
of Alrernations = m X m — ix m— & 2,0, con- | 4 3, ;. | 

tinued to n places, Fre 


. 


But fully to illuſtrate this Theorem, which, as The Number 7 Combinations in the Firſt 
delivered in general, may ſeem ſomewhat too ab- oy . f. 

ſtracted to be commonly underſtood; I ſhall ſub- 
join one ſhort Example. 5 


| The Number of Combinations in the Second 
are SSd=d.. 2.5 4 


- 
V1 


By Example. | 5 | ax x 1 . 
Let the things expos d be a 424 bb Bo c, or ac- The Numbet of Combinations in the Third 


5 * 5 | A 0 3 ; 
cording to our way of Notation, a, b3, c*; Tis | Form == 8 


requir d to find the Number of their Combinati- | 2. ˙— ix3;2>.3 


ons and Alrernations taken 4 and 4. And the whole Number of Combinations < 16 
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Forms of Combination, which rhe things expos 4 
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In the Third Form = 3 & 


ment being given, the T1 


rtricate and operoſe) would be 


. x 
. w_. «a . 


2 


= COM 


Alſo the Number of Alternations 


nXm—IXn—2Xn—3 


* * 


2 AX 31 2 & 1 


[ 


— — 
* - 


— —— 


In the Firft Form = 4 * 


pxp—Ixp—2i*xq 


n dn IX A213 


=4X4 


— CN A AGIs —— 
—  _—_— — 


3 X 2x 11 * 
AX X21 


8.7.4.5 


— 
— 


— —— —— 


In the Second Form = 3 X — 
ä * 1. 5 


unn IKZ N23 


= 4X = 3 Xx 6 = 18 


X3X 2X 
RA 2X 1 


— , 25 42.4; * 
— — 7 


pP x2 


=3 


21 Inns | 
| | _ ; 


And the whole Number of Alternations = 70 


Many are the Properties of this Theorem, in com- 


mon with others; as, To find the Unciæ of a 
Multinomial rais d to any integer Power: To 
raiie an infinitè Series to an integer Power, though 
of an interrupted Order, without introducing any 
thing immaterial, or which muſt afterwards be 


expung'd ; and many others, But then ſo many 


Terms of the Series muſt be taken in at firſt as ſhall 


ſerve to the Purpoſes of the intended Approxima- 
tion, otherwiſe as often as it ſhail fall ſnort of 


that, the Operation mult be began de novo. 
Many likewiſe are the Properties peculiar to this 
Theorem, and great Variety of Problems might be 


fram'd; and 1 ſcruple not to ſay, many may oc- 
cur in Practice, which are ſolvable by this, and no 
other Method whatever. ; 


Hence may be found the Number of all Words 
whereof the 24 Letters are capable, from one Let- 
ter in each Word, to any Number of Letters gi- 
ven. a ' f * 

Hence may be found rhe number of all Num- 


bers, to any given number of Places, which may 


be produced from any number of Figures given. 
Hence alſo the Compaſs of a Muſical Inſtru- 
Time and Number of the 
Bars, whereof each Tune ſhall conſiſt, the Num- 


bers of Tunes may be found which that Inftru- 


ment 1s capable of, 


To give an Inſtance of the prodigious Variety 
that there is in Muſick, I have calculated the Num- 
ber of Tunes in common Time, conſiſting of eight 


Bars each, which may be play'd on an Inſtrument 
of one Note Compaſs only; and it is this, vi. 
27584. 270157. 613570. 368586. 999728,299176, 
whereas the Changes on 24 Bells is but 620448. 


40 I 733-23 943 9.3 S OOO, which iS but=z 11 TILE 


of the Number of Tunes: And yer Dr. Walli in 


his Algebra demonſtrates, could not be diſpatch'd 


in 31557. 600300, On000 Years. 

If chen the Inſtrument were of as many Notes 
Compaſs as any Inſtrument now in uſe, how pro- 
digiouſly muſt rhe Number of Tunes be encreas'd ; 
the Calculation of which (though much more in- 
equally attainable 
by our Theorem. SEL | 

COMETS. See Caſſini's Diſſertation in the 

memoirs of the French Academy of Sciences, 1699, 


In the Ad. Erud. Lipſ. May 1682, there is a Way 


of finding the Diſtance of a Comer from the 
Earth, by P. M. Kavina, Mathemarick Proſſeſſor 
of Faenza: And another in December, 1685. by 
G. S. D. whereby the Comer's Diftance from the 
Earth is found without any Change of Place or 
Station of rhe Obſervator, or taking any Altitudes 
or Azimuths. | 


Writers on the Subject of Comets, 
- * | 
Lubinietski Theatrum Cometicum. Cum Fig. 2 
Vol. Amſt. 1661. 7 | | 
Johan. Hevelis Cometographia, Geduns 1668, 
— ——— Ejuſdem Prodromus Cometicus, 1 660) 
Eraſmus Bartholinus de Cometis. f 9 
Staniſlai Theatrum Cometicum. 
Gattus de Comets. 
Fac. Bernoulli Conamen Novi Syſtematis Cometai 
rum. . 
Diſſertation ſur le Nature des Cometes, ju 
War. 85 | 
Mr. Edmund Halley Savilian Profeſſor of Geo. 
merry in Oxon, and F. R. S. his Synopſis of the 
Aſtronomy of Comets 5s as follows; 55 


The antient Egyptians and Chaldeang, (if we. 
may credit Diodorus Siculus) by a long Courſe of 
Oblervations, were able to predict the 5 
of Comets. But ſince they are alſo ſaid, by the 
Help of the ſame Arts, to have prognoſticated 
Earth-quakes and Tempeſts; ttis paſt all doubt, 
that their Knowledge in theſe Matters was the 
Reſult rather of meer Aftro/og:cal Calculation, 
than of any Aſtronomical Theories of the Cœleſtial 
Motions. And the Greek, who were the Con- 


other Sort of Learning amongſt them than this; 
ſo that tis to the Greeks themſelves as the In- 
ventors (and eſpecially ro the great Hipparchus) 
that we owe this Aſtronomy, which is now im- 
prov'd to ſuch a Heighth. But yer amongſt theſe, 
the Opinion of Ariſtotle (who wou'd have Comets 
to be nothing elſe but ſublunary Vapours or airy 
Meteors) prevail'd fo far, that this moſt difficult 
Part of the Aſtronomical Science lay altogether neg- 
lected; for no Body thought it worth while to 


— 


cake Notice of or write about the wandring un- 
certain Motions of what they efteemed Vapours 
floating in the Mther ; whence ir came to paſs, 
that nothing certain concerning the Motion of 
Comets can be found tranſmitted from them to 
us. 
But Seneca the Philoſopher, having conſider d the 
Phenomena of two remarkable Comets of his 
Time, made no Scruple to place them among 
the Cœleſtial Bodies, believing them to be Stats 
of equal Duration with the World, though he 
owns their Motions ro be govern'd by Laws not 
as then known or found out. And at laſt (which 
was no untrue or vain Prediction) he forerells, 
Thar there ſhould be Ages ſome Time hereafte, 
to whom Time and Diligence ſhou'd unfold al 


theſe Myſteries ; 


and who ſhou'd wonder that the 
Ancients 


querors of both thoſe People, ſcarce found any WW 


—_— un — 


COM 


2 


COM 


— 


1 


Ancients could be ignorant of them, after ſome 
lucky Interpreter of Nature had ſhewn in what 
Parts of the Heavens the Comets wander d, what and 
bow great they were. Net almoſt all the Aſtrono- 
mers differ'd from this Opinion of Seneca; neither 
did Seneca himſelf think fit to ſer down thoſe Phe: 
nomena of the Motion, by which he was enabled 
to maintain his Opinion; nor the Times of thoſe 
Appearances which might be of ule to Poſterity, 
in order to the Determining theſe Things. And 
indeed, upon the turning over very many Hiſtories 
of Comets, I find nothing at all that can be of 
Service in this Affair, before A. D. 1337. at which 
- Time Nicephorus Gregoras, a Conſtantinopolitan 

Hiſtorian and Aſtronomer, did pretty accurately 
deſcribe rhe Path of a Comer amongft the fix'd 
Stars, but was too lax as to the Account of the 
Time ; ſo that this moſt doubrful and uncertain 
Comet only deſerves to be inſerted in our Cata- 
jogue for the Sake of its appearing near 400 
Years ago, BS 
Ihen the next of our Comets was in the Year 
1472. which being the ſwifteſt of all, and neareſt 
ro the Earth, was obſervd by Regiomontanus. 
This Comer (ſo frightfal upon the Account both of 
the Magnitude of its Body and the Tail) mov'd 
Forty Degrees of a great Circle in the Heavens in 
the Space of one Day; and was the firſt of which 
any proper Obſervations are come down to us. 
Bur all thoſe that conſider d Camers until the 
Time of Tycho Brahe (that great Reſtorer of Aſtro- 
nomy) believd them to be below the Moon, and 
ſo took bur lirtle Notice of them, reckoning them 
not other than Vapours. 

Bur in the Year 1577. (Tycho ſeriouſly purſuing 
the Study of Stars, and having gotten large jnſtru- 
ments for the performing Cœieſtial Menſurations, 
with far greater Care and Certainty than the Anci- 
ents could ever hope for) there appear'd a very 
remarkable Comet; to the Obſer vation of which, 
Tycho vigorouſly apply'd himſelf, and found by 
many juſt and faithful Trials, that ir had not 4 
Diurnal Parallax that was at all perceptible; and 
conſequentiy was not only no aereal Vapour, but 
alſo much higher than the Moon; nay, might be 
plac'd amongſt the Planers for any Thing that ap- 
pear d to the Contrary: The cavilling Oppoſition 
made by ſome of the School-men in che mean Time 
being to no purpoſe. 

Next to Tycho came the Sagacious Kepler. He 
having the Advantage of Tycho's Labours and Ob- 
ſervations, found out the true Phyſical Syſtem of 
the World, and vaſtly improvd the Aſtronomical 
Science. 5 

For he demonſtrated that the Planers perform 
their Revolutions in Elliptick Orbits, whoſe Plains 
paſs through the Center of the Sun, obſerving this 
Law, That the Areas (of the Elliptick Sectors taken 
at the Center of the Sun, which he proved to be 
in the common Focus of theſe Ellipſes) are always pro- 
portional to the Times, in which the correſpondent 
Elliptical Arches are deſcribd. He diſcover d alſo, 
Thar the Diſtances of the Planets from the Sun are 


or (which is all one) That the Cubes of the Diſtances 
are as the Squares of the Times, This great Aſtro- 
nomer had the Opportunity of obſerving rwo Co- 
mets, one of which was a very remarkable one. 
And from the Obſervations of theſe (which afford- 
ed ſufficient Indications of an Annual Parallax) he 
cohcluded, That the Comets mov'd freely through the 
Planetary Orbs with a Motion not much different 
from a Rectilinear one; but of what Kind he could 
not then preciſe y determine. | 
Next Hevelius (a noble Emulator of Tycho Brahe) 
following in Kelper's Steps, embraced the fame 
Hypotheſis of the Rectilinear Motion of Comets, 
himſelf accurarely obſerving many of them; yer 
he complain'd, that his Calculations did nor agree 
to the Matter of Fact in the Heavens: And was 


Curve Line towards the Sun, At length came that 
prodigious Comer of the Year 1680, which de- 
ſcending, as it were, from an infinite Diſtance 
perpendicularly towards the Sun, aroſe from him 
again with as great a Velocity. | 
This Comer, (which was ſeen for four Months 
continually) by the very remarkable and peculiar 
Curvity of its Orbit (above all others) gave the 
fitteſt Occaſion for inveſtigating the Theory of their 


Greenwich having been for ſome Time founded and 
committed to the Care of moſt excellent Aſtrono- 
mers, the apparent Motion of this Comet was 
moſt accurately (perhaps as far as human Skill 


ſteed. | | 
Not long after, that great Geometrician, the illu- 
ſtrious Sir Jaac Newton, writing his Mathematical 
Principles of Natural Philoſophy, demonſtrated not 
only that what Kepler had found, did neceſſarily 
obtain in the Planetary Sytem, bur alſo that all 


from the ſame Principles; which he abundantly 
illuſtrated by the Example of the aforeſaid Comet 
of the Year 1680. ſhewing, at the ſame Time, a 
Method of Delineating the Orbits of Comets Ge- 
ometrically; wherein he (not without the higheſt 
Admiration of all Men) ſolv'd a Problem, whoſe 
Intricacy render d ir worthy of himſelf This 
Comer he prov'd to move round the Sun in a Pa- 
rabolical Orb, and ro deſcribe Area's (taken at the 
Center of the Sun) proportional to the Times. 
Wherefore (following the Steps of ſo Ne a 
Man) J have attempted to bring the lame Method 


to Arithmetical Calculation ; and that with defires 
Succeſs, For having collected all the Obſerva- 
tions of Comets I could, I fram'd this Table, the 


Reſult of a prodigious deal of Calculation; which, 
though but ſmall in Bulk, will be no unaccepta- 
ble Preſent ro Aſtronomers. . For theſe Numbers 
are capable of repreſenting all that has been yet 
obſervd about the Motion of Comets, by the 
Help of the following general Table; in the Mak- 
ing of which I ſpard no Labour, that it might 
come forth perfect, as a Thing conſecrated to 


in the Seſquialteral Ratio of the Periodical Times, | 


ſelf. 


aware, That the Path of a Comet was bent into a 


Motion. And the Royal Olſervetories of Pars and 


could go) obſeryd by Mrs, Caſſini and Flam- 


the Phenomena of Comets would naturally follow 


Poſterity, and to laſt as long as Aſtronomy it 
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1 COM COM 


The Aftronomical Elements of 5 Mot ions in a — nw of all the Comets thas have been bi. 
therto duly obſerv 


Nodaw T TInclim. Pershelion, Diſtan. Log. Diſt. 
Aſcend, | Orbite. Perihel. Perihelis. 
| a Sole. a Sol. 


— 


Peribelion 
1 4a Nodo. 


Comt 


Temp. equat. 
An, 


Peribelii. 
_ gr. 8 gr. Ee 3 11 
: 1337 1024.21. 032.11, 0 U 7.59, = 40666 
1472V$11 46.200 5.20, 0 15.33.30 54273 
[1531 G19.25. 0 17, 56. 0 1 1.39. 0 56700 
1532 120.27. 0 32.36. % G21, 7. 0 30910 
1556 25.42. 032. 6.30, 0 8.50. o 46390 
* [1577 25.52. 0174-32-45 9.22. © 18342 
| N S9. 5150 59628 
1585 & 7.42.30 6 . off 8.51. „ 
1590 N15. 30,40 29,40. 40m 6.54. 39 37661 
1596 12.12.3055. 12. mis. 16. 01 51293 
1607 520.21, 0/17. 2. 0. 2.16. 0 58680 


; 1618 116. 1. 027.34. * 2.14. 0 37975 
1650 N28. 1c. 1 


1 79.28. J J28.18. 4⁰ 84750 

[1661 K22.30. 3032.33. 5% P25. 58.40% 44851 

11664 HT 21.14. 021.18. 30 Nl. 41 25 
1665 18.02 02, © 


76.05. ost 1.54.30 
1672 U82 0330 30. 30 


— 


n 


9.‚ 85275 June 4. 2. 6.25 
2 734584 Feb. 28 22.23 
9.753583 Aug. 24. 21.182 
9.706803 Oct. 1922.12 
9.666424 Apr. 21.20, 3 
9. 263447 Oct. 26.18.45 
2 775450 Nov. 28.1 5. 00 
0.05 038850 Sept. 27.19.20 


9.760882 77. 29. 3.45 
9710058 Fuli 31.19.55 | 83.56.30 Retrog. 
9.76 8490 Oct. 16. 3.50 


108.05, © Retrog. 
19:57 379498 Of. . 29.12.23 73.47. 7. O Dirett, | 


9.928140 Nov. 2.15.40 | 59.51 20 Direct. 
9.651772 Fan. 16.23.41 | 33.28.10 Direct. 
1025755 0.011044 Nov. 24.11.52 | 49.27.25 Retrog. 
10649 9. 027309 Apr, 14. 3.152156. 7.30 Retrog. 
83. 22.1816. 59.30 69739 9.843476 Feb. 20. 8.37 [109. 29. o Direc. 
[ 1677 mM 26.49. .10/79-03.1 517.37. 5 28059 9. 448072 Apr. 26.00. 37] 99.1 2. 5 Retrog. 
* | 1680 VS 2. 2. 0160.56. ol 222. 39.30 006122 7.787106 Dec, 8.00. 6 9.22. 30, ireck. 
| 11652|521.16.30[17.56. om 2.52. 451.51 38328 9.765877 Sept. 4.07.39 08.23.45 \Rerrog. 
1683|723.23. 0 83.11. © 3 o,IL25. 29.30 56020 9.748343 Juli 3. 2.50] 87.5 53.30 Retrog. 
168407 28.15. 9465. 48.4 m 28.5 2. 0 96015 9. 982339 Mai 29.10.16] 29.23. oe Dire, 
[1 686]X 20.34. 40131, 21. 4% 17. oo. 3203 2500 9.511883 Sept. 6.14.33 | 86.25.50 Direct. 
| 11698] 27.44-10111.46. We. 5 6 9129 [9.839660 08, 8.16.57 3. 7: o'/Retrog.| 


gr. i hi 
46.22. o Retrog. 
123.47. 10 Retrog. | 
107.46. o Rerrog. 
30. 40. o Direct. 
103. 8. o Direct. 
103.30. © Retrog. 
90. 8. 30 Direct. 
28.5 1.30 Direct. 


51.23.50 eres. 


— 


—— 


This Tab. needs little Explication, ſince tis plain enough from the Titles what the Numbers mean! 


Only it may be obſery'd, that the Perihelium Diſtances ate eſtimated in ſuch Parts, as the Middle 
Diſtauce of the Earth from the Sun, contains 100000, 
* 


A Game! Table fer Gale the Mitions f Cemets in Parabolient Orbit. 


[Med Ang. a A pro| Med Ang. a Log ger. pro Medſ Ang. 4 Tegar. pro Med Ang. a [Log gar pr 
mot, Peri helio. diſt. a Sole, mat. Perihelio. diſt. a Sole. mot. Perihel iodiſi. a Sole, mot. Perihelio, 22 
oor LS: o gr. I Is fgr. LE. o | gr. 1 tl 
| 1 | 1.31-40j0.000077 3142-55. ah 062400 61 69. 55. 58 6 17291491 $6.20. 3400. 274 14 
S 33,2; 15,0. .0003ZO9 32/44- © eee phy 70.36.56 0.176557j} 92] 85 46,20;0,277239 
3 4.34.43. 800694 3345. TO. 29.693196 3171. 17. 16 0, 0188 9387. 11.43 0.280284 
4 | 6. 6. 0.001231 3446. 16,3510. .072839 64:71. .56.56 0 183803 94 87.36. 45 0 2833060 
5 | 7:37-_ 1.001921 3547. 21.360. 8 65.72.3557 0.187404 | 95 88.01, 27 0.286308] 
. 9. 7.4300. 02759 | 36.48. .25.33j0. 29984 66,73. 14.15 0.190978;| 9688.25 TP OT 
17 10.38. 20.022450 37.49.28.27 e 67.73.5159 % 19454% 9788.49.48 0.292252 
8 12. 7.5 h. 004876 | 38 50.30.19 0.087244 68074. 29. 60, 198085 98; 891 3.32 0.295201 
g 13. 37-17Þ.006151 39:51.31. 8j0.090910 69 75. 5.38 0. 201614, 99 89.36. 54 0.298122 
10 13. © 740.007 564 4052.30.56 3 70. 75. 41 35.205122 190 90. OO, 00 o. 301030 
11 16.34. 20ſo. 0.009115| 41153.29; 44, 0.098300; 7196 16.56 0.208612; 1102 90.45.14. 0. 036782 
12 f 8. 1.54 0.010798) 42;54-29.3210.102019\} 72 76. 51.43 . 21208004 91.29.1800. 301469 
13 19. 28.470. 1280 4355.24. 2110.105742}| 73: 77. 25.57 0.215529 [106 92.12. 140. 318060 
14 20.54.5400. -014550, 44055 20. 1200. 109490 74.77. 59.41 0.218963 15 92.54. 4 0.323597 
15 22.20. 1400. 016607 $532.13. 0 0.113240 75,78. 32.54 ©. 2322378) 110; 93.34, 520 329042 
16 23.44 440.0187830] 46,58. 9. 30.116995] 76,79. 3.35 0.225769, 112 94.14. 400. 334424 
17 25. 8. 25 021072] 47159. 2. 400. 12075606] 77 79. 37-450 229142 114i 94 53.30.0.339736| 
18 26. . 800 23470 485 9.54.1 flo. 1245180] 78.80, 9.23 0 232488 116 95.31.220.344979 
19 27.52.5500 259690] 4960. 45.2504 28278 79. 80.40. 34 0.235809 18 96. 8,22 0.350153 
28 29.13.47 — 50 61.35 450. 132033 80.81. 11.16 9.239127 120 96. 44.30%. 353262 
21 37582488244 51 5g 25. 140 135792 I 41, 310. 41 122] 97.19.48 0.360306 
22 31.52.30. 034045] 52ʃ63.13.5 20.139544 2.82.11. 19 0. 2436 4124 97.54.17 0.365284 
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102. 4.19 0.40293 
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COM 


COTS rr 


Med Ang. a [Loger.pro Me | Ang. a Logar. pro Med 


Ang. 4 [Lager pro 
Perihelio. 


not. Perihelio. diſſ. a Sole.] mot.] Peri helio. diſt. as Sole. mot. 
% Sr. 1 1 
142102.32.41 o. 4073800 2041 13.37.2500 523406360 
144103. 00.31 0.411784 208/114. 9.5 200. 529705370 
146/103-27.47|0-416132 (212|014.41.23 0.535886 380 
14 8103.54.31 o. 420430 216 115. 12.020. 541958 390 
1301 04.20. 4300.424676 99855 11541.51.547922J4 


8 r. # 

127.28. 600.708 104 
128. 2.330.716976 
128.3 5. 380 725606 
129. 7 270.7 34006 
129 38. 40.742186 


1521164.46.22 — 8 224116.10. 5 20.5 53782 wp 
154.105.11.33[0,433012 228 116.39. 70.5 59538 * 
1565.36.16. 41 10 232 117. 6.38 9.565199] 430 
158106. oo. 3 20.441164 236 117.33.270.570762 440 
160 106. 24.23 0.445178 2 117.59-35 0.576233 450 
162106. 47.47 0.449144 244 118.25. 50.581616 46⁰ 
164,107.10.44 0.453060, :248/1 18.49.5710.586912] [470 
166,107.33-17]0.4.56936 252 119.14. 1 40.5921 224480 
168 10. 33.27.4677 [256,119.37-5610.59725% 1490 
1701 08.17.1400. 464208 260/120. I. 6 0. 6023010 300 
172186857 0.468318 264.1 20 23.44,0 607274; 520 
174 108.59 390. 472030 26801 20-45:3310:61 2174540 
176 109. 20. 20 0.475795 272,121. 7 3010.0 16998 [560 
178169.40. 40.479340 .276:121.28,39;0,621750} [580 
1801 10.00. 40.482937 280%½121.49.2 20.626438 ,600 


137.5787215 


diſt. a Sole. 


- 


130, 7-34,0-7501 6 
1 
I ; I 30 8 
131.5 5.410.780: 48 
I 32.20.300.78721 6 


132 44.320.794122 


133. 0. 250. 807494 


I 33-52 200.8 13969 


18201 10.20.20 0.486498 284/122. 9 38.0.631 056 620 


1860110. 58 440 493512 


1880 11.17.28 0.496965 
J190j111.35-55 289354 
192111.54.0 50.503769 310 


{ 


194112.11.5 80. 5071210320 


2961133. 7.57.6445 25 (680 
7 


— — 


124.54. 36 0.669880 740 
1961 12.29.3400. 5 1044103301 25.35.3 40.679876 [760 


— — — 


28441 137.33.130.882575 
184 11 0.39. 4100.490022] 2881 22.29.28. 0.635608 640 


292ʃ1 22.48.54 640098 650 
| 


\ | 193 ,112.46.5510.51 3729 34001 26.14.44 0.689578} [780 
 j200 113. 4. 000.5 16984 01 1 26.5 2. 12 0.698970 {800 


138. 3.58 0.892649, 
138.33-21 0.902401 


140.19. 50.938549 
140.42.560.946951 
141.055 50.955 124 


134 34.1 80.826522 
135-14, 00.838600 
135.51.280.850187; 
136.27. 60,861369, | 


| 


g 


141.28. 30.963082 


133.37. 50 0.800882 | 


| 7500[162.37.34 
139. 1.29'0.91 1866; | 


120.28.25 0.92701 2 
: 1 ; . ' | 
124.11 40 0.659559 5. 60. 929907 


Ang. 4 


. | Perihelio, 


X.. 


Togar. 7 


1 gr. 1 7 
141.49.24 
142. 10.00 


143.25.51 
94014 3-43,021 
96011 44.00.18 
9801144. 1 6.46 

1000/1 44.3 2.40 

15005149.26. 8 

200001 52.26.15 

1 54.3 2. 20 

3000136. T.29 

| SIC 37-22 49 
4000 158.24.36 

4500.159.16.34t 
5000/1 60. 1.12 
55001 60.40. 5 
6000/1 61.14.24 
650001 61.45.00 
7000/1 62.1 2.34 


90001 63.40.42 
55001 63.58.38 
100001 64. 15. 20 
500000170. 5 2. 0 


diſt. a Soi e. 


0.970837 


142.29,56j0.985771, 


1.549864 


80001 63.00.2301. 
8500/1632 1.201. 


0.978397 


0.992970 
0.100000 
1.006871 
1.013586 
1.020155 
1.026583 
1.032876 
1.158188 
1.246058 
1.313703, 
1.368678 


1.454950 
1.490125 
I.521521 


1.599460 
1.621417 
1.641838 


1.71 1662 
1.726784 


| 2.1 97960 


1.414974] 


10000011 72.45.4412.359655} 


| this Cubical Equation, x or the Ordinare C Q will 


The Conſtruction and Uſe of the General Table. be known, Now, let the Area O PS be propos d 


As the Planets move in Elz:ptick Orbs, ſo do | 
the Comets in Parabolick ones, having the Sun in 
their common Focus, and deſcribe equal Area's in 
equal Times. Bur now becaule all Parabola's are 
ſimilar to one another, therefore if any determi- 
nate Part of the Area of a given Parabola be di- 
vided into any Number of Parts at Liberty, there 
will be a like Diviſion made in all Parabola s, un- 
der the ſame Angles, and the Diſtances will be pro- 
portional: And conſequently this one Table of 
ours will ſerve for all Comets. Now, the manner 
of the Calculation of this Table is thus: In the 
Fig. let $ be the Sun, PO C the Orbit of a Co- 
met, P the Perihelion, O the Place where the Co- 
met is 90 gr. diſtant from the Sun, C any other 
Place, Draw the Right Lines CP, CS, and 
make ST, S R equal to CS; and then having | 
drawn the Right Lines CR, CT, (whereot the 
one is a Tangent, and the other a Perpendicular to 
he Curve) ler fall C Q perpendicular to the Ax# 

C 
Now, any Area, as CO PS, being given, tis 
requir d to find the Angle C S P, and the Diſtance | 

CS. From the Nature of the Parabola R 21s | 
ever = the Parameter of rhe Ax#, and conſe- 


) 


| ro be divided into 100 Parts; this Area is 2 of 


the Square of the Parameter, and conſequently 


quently if the Parameter be put = 2, then RQ | 12 4 is = that Square = 4: If therefore the 
=1, Let CZ; then PQ ſhall = = 77, Roots of theſe Equations 3 + 3 4 = 0,04 : o, 8: 
and the Parabolick Segment COP JN. o, 12: o, 16, Ge. be ſucceſſively extracted, there 
But the Triangle C S P will = 47, and ſo the | will be obtain d ſo many x or Ordinares C Q re- 


Mixtilineal Area COPS = i* 43x =4; 


| ſpectively, and the Area $ OP will be divided 
yhence 35 4-34=12. 4: Wherefore reſolving | into 100 Parts, And in like manner is the Calcu 
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ſerves to repreſent rhe Motions of all Comets: For. 
hitherto there has been none obfery'd, but comes 
within the Laws of the Parabola. dig 
It remains now, that we give the Rules for the | 


the Place of a Comer ſeen, by rheſe Numbers. 
' The Velocity of .a Comet moving in a Parabola, s 


Circle about the Sun, at the ſame Diſtance from the 
' Lib, 1. of the Princip. Phil. Nat. Math. If there- 
fore a Comet in its Perihelium were ſuppos'd to be 
as far diſtanr from the Sun as the Earth is, then the 
would be to the Diurnal Area of the Earth, as / 2 
to 1. And conſequently, the Time of the Annual 


Revolution, is to the Time in which ſuch a 
Comet wou'd deſcribe a Quadrant of its Orbit 


ſo the Diurnal Area's, eſtimated in Centeſimal Parts 


the mention'd Comets for any given Time. There- 


in the firit Column of the General Table. 


— 


CoM - 
to be continued beyond the Place O. Now the 
Root of this Equation (ſince R Q_is equal 1) is 
the Tabular Tangent of the Angle CRQ, or - 
the Angle C'S P, and ſo the Angle CSP is given. 
And RC, the Secant of rhe ſame Angle C RQ, 
isa Mean Proportional berween R Q or Unity ; | 
and RT, which is the Double of S C, as is plain 
from the Conicks. But if S P be put 1, and ſo 
the Latin Rectum D 4, (as in our Table) then RT 
will be the Diſtance ſought, vix. the Double of 
SC in the former Parabola. After this manner 
therefore I compos d the foregoing Table, which 


[ 


— ——  — - 


— 


Calculation, and ſhew tlie way of determining 


every where to the Velocity of a Planet deſcribing a 


Sun, as „A to 1, as appears from Cor. 7. Prop. 16. 


| 


2 


curtate Diſtance. 


71 %-1 * 
SE 2 55,” $94 


um, the forefaid Angle to or from the Place of jj, 


— . 


Perihelium; and fo we ſhalt have the Place of the 


Comet in its Orbit, And to the Lag. found for 1h. 
Diſtance, let there be added the Log. of the Diſt ang, 
in the Perihelium, and the Sum will be the Log, of 
the true Diſtance of the Comet from the Sun, 


4. The Place of the Node, together with the Place 
of the Comet in its Orbit, being given, let the Di. 
fiance of the Comet from the Node be found; then 
the Incltnation of the Plane being given, there wil 
be given aiſo (from the common Rules of Trigonomety)) 
the Comets Place reduced to the Ecliptich, the Inci;. 
nation or Heliocentric Latitude, and the Log. of the 


| 5. From. theſe things given (by the very ſame Rule 
that we find the Planet's Place from the Sun's Place 
and Diſtance given) we may obtain the Apparent 
Geocentrick Place of the Comet, together with tj, 
Apparent Latitude, And this it may be worth 
while to illuſtrate by an Example or two, 


| Example 1 


Diurnal Area which the Comet wou'd deſcribe, 


from the Perihelium, as 3 14159, Oc. (that is, the 
Area of the Circle) to Y. Therefore the Co- 


met would deſcribe chat Quadrant in 109 Days, 
14 Hours, 46 Minutes; and ſo that Parabolic 
Area (analogous to the Area Þ O'S) being divided 
into 100 Parts, to each Day there would be alſot- 
ted 0.912280 of thoſe Parts; the Log. of which, 
217. 9.960128, is to be kept for continual Ule. | 


But then the Times in which a Comet, at a greater 
or leſs Diſtance, would deſcribe ſimilar Quadrants, 


are as the Times of the Revolutions in Circles, that is, 


in the Seſquiplicate Ratio of the Diſtances: And 


of the Quadrant (which Parts we pur for Mea- 


ſures of the mean Motion, like Degrees) are in| 


each inthe Subſeſquialteral Proportion of the Diſtance  Alcend. Nod, Ir 21.14.00 


from the Sun in the Perihelion. FA Pore 
| Theſe neceſſary things premis'd, let it be pro- 


pos d to compute the apparent Place of any one of 


Let it be required to find the Place of the Comet of the 
Year 1 665, March the 1d, 7h, oo!, P. M. London. 
That u, 96d, 19h, 8/, after the Perihelium 
which happened Novemb. 24,1 th,-y2* 


Log. Diſt. Perihel. 0.011 044 


Log. Seſquialt. o. 016566 
Comp. Arith. 1 434 

| 9.960128 
Log. Temp. 1.985862 


8 


Log. Med. Mot. 1.929424 


Miedius Motus 85.0011 


*, Perihel. N 10.41.25 
Ang. Correſp: 22.385 — 


Comet. in Orb. N 17. 3.20 


fore, 


| 1. Let the Sun's Place be had, and the Log. of its | 
Diſtance from the Earth. | | 


2. Let the Difference between the Time of the Peri- 


helion, and the Time given, be gotten in Days and | 


Decimal Parts of Days. To the Log, of ths Number 
let there be added the conſtant Log. 9.960 128, and 


the Complement Arithmetical of the +5. of the Log, of | 


the Diſtance in the Perihelium from the Sun: The 
Sum will be the Log. of the mean Motion, to be ſought 


3. With the mean Motion let there be taken the 
correſpondent Angle from the Perihelium, in the Tas | 


ble, and the Log, for the Diſtance from the Sun : Then 


in Comets that are direct, add, and in retrograde | 
ones, ſulſtract; if the Time be after the Perihelium, 
the Angle thus ſound, to or from the Place of the Pe- 


Com. a Nodo .lo 
Red. ad Eclip. - * 
Com. Helioc. & 18. | 
S 1148330 
I Log. pro diſt, 0.255369 
Log. Perihel. ts ; "4 
Co: ſin. Incl, 9.990754 
LI e.. 
it. 257167 
Log. diſt. O 8 9.997918 
© X 21.44.4 
Com. Viſus 29, 18 8 
„ | OY, + Na 8.36.15 


| 


Example II. 


Let it be required to find the Place of the Comet d 

the Tear 1683, July 235, 13h, 35", P. M. Lon- 
don: Or 13h, 40% Equat. Time. That 4, 11d, 
Loh, 501 after the Perihellum. 


rthelium ; or in direct Comets ſubſtratt, and in retro- 
grade ones add; if the Time be before the Periheli- 


of 


JN 


ci INS 


CON 


o 


CON 


| Log. diſt, Perihel. 9.748343 
Log. Seſquialt. 2.622514 


Comp. Arith. 0.377436 

| wm 9.960128 
Log. Temp. 1.310723 
Log. Med. Mor. 1.648337 
Medius Morus 44.498 
Perihel. Ir | 25.29,30 — 
Ang. Correſp: 23.23.20 


Comet. in Orb. T 28.42. 10 
Nod. Deſcend. X 23.23.00 


Com, a Nodo 35.19.10 
Red. ad Eclip. | 4-48.30 


Com. Helioc. & 28.71.30 


Incl Boer.” © 35. 2.00 
Log. pro diſt. . 111336 

Log. Perihel. 9.748343 

Co- ſin. Incl. 9.913187. 


Log. diſt. Curt. 9.772866 


Log. diſt. O o. oo6 104 
© Locus & 10.41.25 
Com. Viſus S  $.11.50 
Lar. Bor. 28.5 2.00 


At the Inſtant of Time ſpecified in the firſt Ex- 
ample, twas obſerved (at London) that the Comet 
applied to the ſecond Star of Aries; ſo that it 
was found to be 9! more Northerly, and 3“ to the 
Faſt, according to Mr. Hooks Obſervation, But 
at that of the Second Example, I my ſelf (near 
London, with the ſame Inſtruments whereby I for- 
merly obſerved the Southern Conſtellations) found 
the Place of the Comet to be S, 5, 117, and 
28% 52“, North Latitude, which agreed exactly 
with the Obſervation made at Greenwich almoſt the 
very ſame Moment. = 


As for the Comer of the Year 1 680, which 


came almoſt to the very Sun it ſelf. (being in its 


Perihelion, not above 5 of the Semi- diameter of the 
Sun diſtant from the Surface of it) ſince the Lats 

Rectum is ſo very ſmall, could hardly be contained 
within the Himits of the General Table, becauſe 
of the exceſſive Velocity of the Mean Motion. 
Therefore in this Comet the beſt way is (after the 
mean Motion is found) to get from thence (by the 
help of the foregoing Equation à˙ + 34 = A; 
of the mean Motion) the Tangent of half the An- 
gle from the Peri helium, together with the Log. 
for the Diſtance from the Sun. Which things be- 
ing given, we are to proceed by the ſame Rules as 
in the reſt. 5 | lee 


Afrer this Manner therefore the Aſtronomical 


Reader may examine theſe Numbers which I have 


calculated with all imaginable Care from the Ob- 
ſervations I have met with. And I have not 
thought fit to make them publick before they have 
been duly examin'd, and made as accurate as 
twas poſſible, by the Study of many Years. 
have publiſhed this Specimen of Cometical Aſtro- 
nomy as a Prodomus of a deſigned future Work, leaſt 
happening to die, theſe Papers might be loſt, which 
every Man is not capable to retrieve, by reaſon of 
the great Difficulty of the Calculation. 


Vol. II. 


Nou it may not be amiſs ro put the Reader in 


mind, That our Five firſt Comets, (the Third 


and Fourth obſerved by Peter Apian, the Fifth by 
Paulus Fabricius) as alſo the Tenth ſeen by Meſtlin, 
if I miſtake not, inthe Year 1586, are not ſo cer- 
rain as the reſt ; for the Obſervations were made 


| neither with fir Inſtruments, nor due Care, and 


upon that Account are diſagreeing with themſelves, 
and can by no means be reconcil d with a regular 
Computation. The Comer which appeared in the 
Year 1684. was only taken Notice of by Blanchi- 
nu, who obſerved at Rome : And the laſt, which 


appeared in the Year 1698. was ſeen only by thoſe 


at Pars, who determined its Courſe in a very un- 
common way. This Comet was very obſcure ; 
and, although it moved ſwift, and came near e- 
nough our Earth; yer we, wo were wont to be 
curious enough in theſe Matters, ſaw nothing of ir: 


For want of Obſeryations I have left out the fore- 


going Catalogue, thoſe two remarkable Comets 
which have appeared in this our Age, one in Novem- 
ber, in the Year 1689. the other in February, in 
the Vear 1702. For they directing their Courſes 
towards the Southern Parts of the World, and 
being ſcarce conſpicuous here in Europe, met with 
no Obſervers capable of the Buſineſs. But, if any 
one ſhall bring from India, or the Southern Parts 
an accurate Series of requiſite Obſervations, I will 
willingly fall ro work again, and undergo the Fa- 
tigue of repreſenting their Orbits in Numbers, as I 
have done the reft. . | 
By comparing together the Accounts of the Mo- 

| tions of theſe Comets, tis apparent their Orbits 
are diſpoſed in no manner of Order; nor can 
they, as the Planers are, be moved indifferentl ye- 
very way, as well retrograde as direct: From 
whence it is clear, they are not carried about of 
moved in FVortices. Moreover, the Diſtances in their 
Periheliums are ſometimes greater, ſometimes leſs; 
| which makes me ſuſpect there may be a far greater 
Number of them, which moving in Regions more 
remote from the Sun, become very obſcute; and 
wanting Tails, paſs by us unſeen. 3 
Hitherto T have conſidered the Orbits of Co. 
mers as exactly Parabolick 5 upon which Suppoſi- 
tion it would follow, that Comets being impelled 
towards the Sun by a Centripetal Force, deicend 
as from Spaces infinitely diſtant, and by their Falls 
acquire — a Velocity, as that they may again 
run off into the remoteſt Parts of the Univerſe, 
moving upwards with ſuch a perpetual Tendency, 
as never to return again to the Sun. Bur fince they 
appear frequently enough, and fincenone of them 
can be found ro move with an Hyperbolick Mos 
tion, or a Motion ſwifter than what the Comet 
might acquire by its Gravity to the Sun, tis highly 
e. they rather move in very Excentrick Or- 

its, and make their Returns after long Periods of 
Time: For fo their Number will be determinate, 
and perhaps not ſo very great. Befides, the Space 
between the Surrand the fix d Stars is ſo immenſe; 
that there is Room enough for a Comet to revolve, 
though the Period of its Revolution be vaſtly long. 
Now, the Latis Rectum of an Ellipfis, is to the La- 


{ 


| 


4 


IJ Redum of a Parabola, which has the fame Di- 


ſtance in its Per ihelium, as the Diſtance in the 4 
phelium in rhe Ellipſis, is to the whole Ax# of the 
Ellipfis. And the Velochies are in a ſubduplicate 
Ratio of the ſame: Wherefore in very Excentrick 
Orbits this Ratio comes very near to a Ratio of 
Equality; and the very ſmall Difference which hap- 


| pens on — of the greater Velocity in the Pa- 


A __ rabola; 


2 — 
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rabola, is eaſily compenſated in determining rhe 
Situation of the Orbit. The principal Ule there- 
fore of this Table of the Elements of their Moti- 
ons, and that which induced me to conſtruct it, 
is, That whenever a new Comet ſhall appear, we 
may be able to know, by comparing together the 
Elements, whether it be any of thoſe which has 


appeared before, and conſequently to determine 


irs Period and the Axs of its Orbit, and to fore- 
tell its Return. And indeed there are many things 
which Apian obſerved in the Vear 1531. was the 
ſame with that which Kepler —_— 
took Norice of and deſcribed in the Year 1607. 
and which I my ſelf kave ſeen return, and obſer- 
ved in the Year 1682, All the Elements agree, 
and nothing ſeems to contradid this my Opinion, 
befides.che Irequality of the Periodick Revoluti- 
ons: Which Inequality is not ſo great neither, as 


that it may not be owing to Phyſical Cauſes : For 


the Motion of Saturn is ſo diſturbed by the reſt of 
the Planets, eſpecially Jupiter, that the Periodick 
Time of that Planet is uncertain for ſome whole 
Days together. How much more therefore will a 
Comer be ſubject to ſuch like Errors, which riſes 
almoſt four times higher than Saturn, and whoſe 
Velocity, though encreaſed bur a very little, would 
be ſufficient to change its Orbit from an Elliptical 
to a Parabolical one. This, moreover, confirms 
me in my Opinion of its being the ſame; that in 
the Year 1456. in the Summer Time, a Comer 
was ſeen paſſing retrograde between the Earth and 


the Sun, much after the ſame manner: Which, 
though no Body made Obſervations upon it, yet 
from its Period, and the Manner of its Tranſit, 
I cannot think different from rhoſe I have juſt now 


mention d. Hence I dare venture to foretell, That 


it will rerurn again in the Year 1758. And, if it 
mould then return, we ſhall have no Reaſon to 


doubt bur the reſt muſt return too: Therefore A- 
ſtronomers have a large Field to exerciſe them- 
ſelves in for many Ages, before they will be able 
to know the Number of theſe many and great 
Bodies revolving about the common Centre of rhe 


Sun; and reduce their Motions to certain Rules. 


I thought indeed that the Comer which appear d 
in the Year 1532. might be the ſame with that ob- 
ſerv'd by Hevelius in the Year 1661. But Apian's 
Obſervarions, which are the only ones we have 
concerning the firſt of theſe Comets, are roo rude 


and unskilful for any thing of Certainty to be 


drawn from them in ſo nice a Matter. I deſign to 


treat of all theſe things in a larger Volume, and 


contribute my utmoſt for the Promotion of this 
Part of Aſtronomp, if it ſnall pleaſe God to conti- 


nue my Life and Health. 


In the mean time, thoſe that deſire to know 


| howto conſtruct Geometrically the Orb of a Co- 


met by three accurate Obſervations given, may 
find it at the End of the Third Book of Sir Jace 
Newton's Principles of Natural Philoſophy, enti- 
tuled De Syſtemate Mundi, in the Words of its 
Renowned Inventor. Which have ſince been more 


fully explained by my very Worthy Collegue Dr. 


Gregory, in his Learned Work of Aſtronomia Phyli- 
ca & Geometrica. c 

One thing more perhaps it may not be improper 
or unpleaſant to advertiſe the Aſtronomical Rea- 
der; That ſome of theſe Comets have their Nodes 


ſo very near the Annual Orb of the Earth, that if | 
it ſhall ſo happen, that the Earth be found in the 


Parts of her Orb next the Node of a Comet, 


whilſt the Comer paſſes by; as the apparent Mo- 


tion of the Comet will be incredibly ſwift, ſo ir; 
Parallax will become very ſenſible; and the Pro. 
ee thereof to that of the Sun will be given 

herefore ſuch Tranſits of Comets do afford yy 
the very beſt Means, though they ſeldom happen 
to determine the Diſtance of the Sun and Earth 
Which hitherto has only been attempted by Mar 
in his Oppoſition ro the Sun; or elſe Venus in Peri. 
geo ; whoſe Parallaxes, though triple to that of 
the Sun, are ſcarce any ways to be perceived b 
our Inſtruments ; whence we are ſtill in great Un. 
certainty in that Affair. This Uſe of Comets 
was the ingenious Thought of that Excellent Geo. 
metrician Mr. Nico us Facio. Now the Comet of 
1472. had a Parallax above twenty times greater 
than the Suns. And if the Comet of 1618. had 
come down, about the Middle of March, to his 
deſcending Node: Or if that of 1618 had arti. 
ved a little ſooner at its aſcending Node; the 
would have been yet much nearer the Earth, and 
conſequently have had more notable Parallaxe: 
Bur hitherto none has threaten d the Earth with 2 
nearer Appulſe than that of 1680. For by Calcy. 
lation I find, thar Novemb. 11%, 1th, 6/, P. M. 
that Comet was not above the Semi- diameter of 
the Sun to the Northwards of the way of the 
Earth. At which Time, had the Earth been 
there, the Comer would have had a Parallaæ equal 
to that of the Moon, as I take it. This is ſpoken 
to Aſtronomers: But what might be the Conte 
quences of ſo near an Appulſe, or of a Contact 
or laſtly, of a Shock of the Celeſtial Bodies 
(which is by no means impoſſible to come to paſs! 


| I leave to be diſcuſs d by rhe Studious of Phyſica 


Matters. 1 Ca | 
COMMENDAM. Before the Reformation it 
was common for the Ordinary to grant a Sequeſtra- 
tion of a Living (eſpecially if in his own Gift or 
lapſed to him) for fix Months Time: And ſuch a 
Sequeſtration was called Commenda-Semeſtris. And 
this was the only Commendam that the Canon Law 
approved of: tho Commendams for a longer Time, 
and even for Life, were all along uſed. A Biſhop, 
now, is only capable of holding a Benefice or other 
Inferior Dignity, by this Title of Commendan ; 
which he dorh by Licence from the Arch-Biſhop ot 
Canterbury, or from the Queen in Chancery. Bur 
the Biſhop can't hold any living in Commendan, 
without the Patrons Conſent ; as arſon faith, c. 18. 
p. 141. In Caſe of a Commendam, no Inſtitution is 
neceſlary ; and a Biſhop may be Licenſed to hold a 
Living in his own Gift by theſe Words: Authori- 
tate ſua propria capere, & apprehendere abſquere Inſti: 
tutione Indudtione, Collatione, &c. | 
COMMISURA Crafſioris Nervi æmula, is a Me- 
dullary Proceſſe in the Bruin, connecting together 
the Corpora Striata, or the Tips of the Crurs 


Megulle oblongatæ. 5 
COMMUNICATION, Lines of Commuica- 
tion in the Art of Fortification, are Trenches made 
to continue and preſerve a ſafe Correſpondence be- 
tween two Forts or Poſts: of at a Seige between 


two Approaches, that they inay relieye on another 
on occaſion. 


COMPARTITION, in Architecture, is the 
uſeful and graceful Diſtribution of the whole 
Ground-plot of an Edifice, into Rooms of Office, 
of Reception or Entertainment. OT 4 
COMPARTMENT, in Architecture, is a par- 
ticular Square, or other figured Space (for an In- 
ſcription, &c.) mark d out in ſome ornamental 


Part of a Building, | | 
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"COMPASS: The Latin and Greek Names uſed 
| for the Points of the Compaſs, are as follows 
N ORTH Septentrio. 


N. b. E. Hypaquilo, Hyperboreas. 
N. N. E. Aquilo, Gallicus. 
N. E. b. . Meſaquilo Meſoboreas. 
N. E. Supernas Borrhapeliotes (Vales). 
E. N. E. Cæcias, Carbas. 
E. b. N. Meſoczcias, S 
E A S T. Oriens, Subſolanus. 
E. b. S. Hypeurus, Hypereurus. 
E. S. E: Vulturnus. | 
S. E. b. E. Meſeurns. > 
S. E. Euro auſter, vulg. Notapeliotes. 
S. E. b. S. Hypophænix, Hypereanotus. 
8. S. E. Euronotus, ly Vegetius, Azv#9y-@, 
S. b. E. Meſophænix, Meſeuronotus. 
SOUTH. Auſter. 1 
S. b. W. Meſolibonotus. 
S. S. W. Auſtroafricus. 1 
S. W. b. S. Hypolibonotus, Hyperlibonotus. 
S. W. Notolibycus, Auſtro-Zephyrus. 
S. W. b. W. Meſafricus, Meſolopus. 
W. S. W. Africus, Subveſperus. 
„ ð ͤ Ent 
W ES T. Favonius, (Vegot.) Subveſper- 
„ tinus Occidens. | 
r 
W. b. N. Meſocorus, Meſargeſtes. 
| W. N. W. Corus, Caurus. 
N. W. b. W. Hypocorus, Hyperargeſtes. 
5 N. W. Corus Eteſiæ, Zephyroboreas. 
N. W.b. W. Hypocircius, Meſothracias. 
: N. N. W. Circius. | 1 


2 


N. b. W. Meſocircius. =D 
by  __ [Metius Lib. V. Doctrin. Sp. 
= COMPERTORIUM, is a Judicial Inqueſt in 
= the Civil Law, made by Delegares, to find out 
and relate the Truth of a Cauſe. 
COMPOSITION of Motion. If a Body as 6, 
be impelled or drawn by three different Forces, in 
me three diffetent Directions, b 4, b c, and b d, fo 


a 


that it yeild to none of them, but continue in æqui- 
libro: Then will thoſe three Powers or Forces be to 
one another, as three right Lines drawn parallel 
to thoſe Lines expreſſing the three differem Directi- 
ons, and terminated by their mutual Concourſes. 
Let be repreſent the Force by which the Body 6 
is impelled from b to 4; then will the ſame right 

W Line be repreſent alſo the contrary equal Force, 
by which it is impelled from b to e. But by what 
hath been ſaid before in Compoſition of Motion, the 
force be is reſolvable into the two Forces acting 

according to the two Directions, bd, and bc, ro 
which the other impelling from 6 to e, is as be ro 
bd, and be or de, reſpectively. So like wiſe two 


being equipollent to the Force- acting without the 
Direction b e, from b to e; will be to the Force- 
acting accordiug ro the Direction b e from to e, 
as bd, bc to bd; and therefore the Forces acting 
in. the Directions b d, hc, and equipollent to the 
Force acting in the Direction be, are to the Force 
acting in the Direction, as bd, be, or de to be: 


* 8 


Forces acting without the Directions b d, b c, and 


That is, if a Body be urged by three different 
equipollent Powers in the Directions, ba, h d, and 
be, theſe three Forces ſhall be to one another, as 
be, bd, and de, reſpectively. Q. E. D. And this 
ſingle Propoſition is the Fbundation of all the Me- 
chanicks, as hath been often ſhewn by Geometers. 

COMPOSITION of Quantities, with reſpect 
to the Doctrine of Combinations, in the joyning 
in any Number of Given Quantities, Letters or 
Figures, one Row with another Row of the ſame, 
or with two or three, or more other Rows, See 
Combination. 

COMPOSITION in Painting, comprehends two 
Parts, Invention and Diſpoſition ; one of which 
finds out (by the means of Hiſtory) proper Objects 
for a Picture; and the other places them a. right: 
the juſt mixture of which Two Things, according 
to a true Oeconomy, is properly Compoſition. 

CONATUS Centrifugus: This is ſometimes 
called the Conatus Excuſſorius, and is always expreſ- 
ſed by the verſed Sine of the Angle of Circulation, 
and theſe Conatus Centrifugi of Bodies revolving in 
equal Circles, with an equable Morion, are in a 
duplicate Ratio, or as the Squares of their Veloci- 
ties. But if the Bodies revolve in unequal Circles, 
their Conatus Centrifugi will be in a Ratio, com- 
pounded of rhe Ratio of the Squares of the Veloci- 


——_—— 


I ties direaly, and the Simple Ratio ot the Rudii of 
Il thoſe Circles Inverſley. If the Body deſcribe equal 


Areas in equal Times (as is the Caſe of the Planers 
which revolve in Ellipſes round the Sun) then the 
Conatus Centrifugi will be reciprocally as the Cubes 


of the Rudii. 


CONAT US Excuſſorivs. See Conatus Centri- 
fupus, 1 
CONGENERES Muſculi; are ſuch Muſcles in 

an Animal Body, as ſerve rogether ro produce the 

ſame Motion; and they are ſo called, becauſe they 

aſſiſt one another in their Action. | | 

CONGRUITY : Thar there is ſuch a Proper- 

ty as Congruity in the Particles of ſeveral Fluids, is 

plain, from theſe and ſuch like Inſtances : Quick- 

 filver will ſtick to Gold, Silver, Tin, Lead, Ge. 
and unite with them; but will roll off from Wood, 


Stone, Glaſs, Sc. and Water that will wet Salt 


and diſſolve it, will flip off from Tallow, Se. 


without adhereing to it, as it will from a duſty 
| Surface, and from the Fearhers of Water-Fowles. 
Iwo drops of Water, or of Mercury, will on con- 


tact, immediately join and coaleſce: But Oil of 
Tartar poured on Quick-filver, and Spirit of Wine 
on that Oil, and Oil of Turpentine on that, and 
Air over all; tho theſe are ſtop'd in a Bottle, and 
ſhaked never ſo long, they will by no means con- 
rinue mingled, but will ſeparate and keep diſtinct. 
Whether rhe Cauſe of this Incongruity be not, that 
the Particles of the Fluids cannot be brought o 
near to one another, as to come within the Sphere 
of one anothers Attraction; and why they cannot 
be brought to do ſo by ſhaking, are Enquiries 
worth purſuing. The Ingenious Dr. Hook, calls 
Congruity both a Tenaceous and Attractive Power, 
in which he's certainly right; bur perhaps, what 
he takes to be rhe Effects of Congruity, is the Cauſe 


of it. | 
CONICK-SECTIONS, I thought fit to give 
the Reader here a Tranſlation of L Hoſpital's fixth 
Book of Conicks ; wherein he will ſee how the 
Sections and their Primary Properties are deduced 
from the Cone itſelf, without the tedious Number of 
Lemmas, which ſome have premiſed about a Line 
cut r 1 whoſe Demonſtrations alone, 
2 rde 
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CON 
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CON. 


Point, plac'd above the Plane of the Circle YX T; 


2 — 


are more than all theſe Propoſitions, and not ſo na- 
rural nor eaſy neither. \ | 


DEFINITIONS. 


L. If an Infinite right Line, as x S &, having one 
Part of it, as S, fixt there as in an immoveable | 


Fig. 1. 


— 


be ſuppoſed to move roũnd the Circiimfersnce of | 
the ſaid Circle; the Revolution of rhis Line x S X, 


will produce or form hat we call a Conick-Surface ; 
and if the Line be continued each way beyond the 


immoveable Point S, it will generate two Conick- | 
| Surfaces which are called Oppoſite: 


II. The fix'd Point 8. is called the Vertex of 


either Surface. 
III. The O VX 7. is called the Baſe of the 


cone X TS; andthe Ou xy the Baſle of the 
Oppoſite Cone. ID ws 


TV. For the Solid contain d under the Baſe V XT, 
and thar Conzck-Surface which is generated by the 
Motion of the Line S X, is called a Cone. 


0 

V. The Right Line S X, drawn from the Ver. 

tex to any Point in the Periphery of the Baſe, is 

called the Side (becauſe tis one of the Sides of the 

A which will be formed by cutting the Cone thro' 
the Vertex, and by the Axis), e 


VL The Line SO, drawn from the Centre of 
the Circle of the Baſe thro the Vertex, is called 
the Axis. — — — 

VII. 4 Right Cone, is that whoſe Axis is Nor- 
mal to the Plane of irs Baſe; but if it be nor ſo, 
tis called a Scalene-Cone, 


— 


which doth nor paſs thro its Vertex, as EAG; ang 


which alſo is not Parallel ro the Plane of the Baſe; 


Fig. 2. 


(for then a Circle will be produced, which tho 
truly a Conicł- Section, is not here conſidered) the 
Curve-Line formed by the Interſection of the Plane 
mY G, with the Conick-Surface, is called a Conich. 
— : | 


DC ir theo” the Fines 8 « Plane be drowns 
Parallel to any Conick-SeAion, che Infinite Right 


- 


Directrix. | 


when the Directrsx DE touches the Circle of the 
Baſe ot the Cone (as in Fig. 2.) an Elipſis; when 
the Directix falls all without the Cone, and an 
2 when the Directrix cuts the Circle of 
munen Gn | | 
Bur in this laft Caſe, if the Plain of the Conick- 
Section be produced, it muſt cut the Oppoſite Conick: 
Surface; and there will form another Conick-Secti- 
on, which is called Oppoſite, and both together ate 


called Oppoſite-Sections, or Oppoſire-Hyperbold's, a5 


FA and KN H, in Fig. 4. 


XL F 


VIIL If a Conick-Surface be cur by a Plane! | 


Line D E, which is the common Section of that 
Plain, with the Plane of the Baſe, is called the 


X. 4 Conick-Se&jon FAG, is called a Parabola; 
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XI. If a Line be drawn in the Plain of any Co- 
niel · Sections, ſo that it meet it only in one Point, 
and being produced both ways, enters not at all 
into the Section ; but falls all entirely without, and 
that Line is called a Tangent in that Point. 


CONSECTARIES, 
I. In the Parabola, all the Sides of the Cone 


id. Def, 5.) beings produced infinirely, muſt ne- 
city cut its Plane, except the Side S D, drawn 


Fig. 4. 


from the Vertex $ to the Point D, where the 
Directriæx touches the Baſe ; becauſe no other Side 
but that can be in the Plane DSE, which is pa- 
rallel ro the Section; and that all the others cut it 
in the Point S: Whence it is plain, that the Para- 
bola will be extended infinitely, and can never re- 
turn into it ſelf. We wy 


II. In the Elipfs, all the Sides of the Cone, 
when produced, muſt cut the Plane of the Section; 
becauſe the Plane S D E, which is parallel to it, 
is cut by all of them in the Point $, (Fig. 3.) Whence 
gs - muſt include a Space, and return into 
it lelf. 


III. In the Hyperbolz and the Oppoſite Sections, 
all the Sides of the Cone (but S D, S E, drawn 
from the Vertex to the Points D, E, where the 
Direirix cuts the Baſe) being infinitely produced 
both ways from the Vertex $, muſt cut the Planes 
of the Oppoſite Section:: Becauſe, there no other, 
but thoſe rwo Sides, which can fall in the Plane 


| Angle 4 & n, Sc. 


S m, paſſing through the Points 4, M, and ſup- 


$DE which is parallel to the Sections; and alſ 
becauſe all the others cut it in the Point S 
The Sides of the Portion S DE form the 
Points of the Hyperbola F A G; and thoſe of rhe 
Portion S DYE being produced on the other Side 
of the Vertex S, form the Points of rhe Oppoſite 
Section KMH 2 4 
And from hence tis clear, That the Oppoſire M- 
perbola's are extended infinirely, and can no more 
return into themſelves than the Parabolick Section. 
CTveozem I. PRO P. I. 
if che wo Oppoſite Conick Surfaces be cut, be 4 
Plane paſſing through the Vertex, as S a m (in Pig. 
4) rhe Interſection of that Plane, with the two 
Surfaces, will make two Right Lines Sa, S m, 
which may be ſuppoſed to be infinirely produced 
each way from S. 5 | 
For let am be the Common Section of this Plane 
with that of the Baſe : Tis plain it will cut the Pe- 
| riphery of the Baſe in the two Points 4 and m, 
becauſe the Plane S am is ſuppoſed to fall within 


the Cone. Wherefore the Sides & 4 and $ m be- 
ing produced each way from S, muſt be the rwo 


common Sections of the interſecting Plane S a m, 


with the oppoſite Conick Surfaces: As appears 
from the manner of their Generation in Def. 1. 


2. E. D 


CONSECTARIES. 


I. As chat Part of the Line a m joining the two 
Points a, m, in the Periphery of the Baſe, falls 
within the Baſe, and all the reſt of it, if produced, 
falls without; ſo it follows, that if the Plane 
Sa m, be ſuppoſed infinitely extended all round S, 
that Part of it only which is contained within the 
Legs of the Angle a ò m, and its Vertical one be- 
yond S, will fall all within the two oppoſite Conick- 
Surfaces, and all the reſt of it without them. 
II. From whence ir follows, That if you join 


| any rwo Points, as A, M, in a Conick Section, 


(Fig. 2.) it will de all contained within the Section; 
ind all Parrs of ir, when produced either way, 


Iwill fall without it: For drawing from the Vertex 


$ two Lines, as & m, S a, and ſuppoſing them ro 
determine ſuch a Plane as above; tis plain the 
Line A M will fall all within the Legs of the 
III. Wherefore any Line paſſing through the 
Vertex S, and parallel to ſuch a Line as AM 
drawn within the Section, will fall without the 


Conick Surface; and will meet rhe Plane of the 


Baſe produced without the Circumference of the 
Baſe of the Cone. 1 


IV. It follows alſo, (from Conſece. I.) That any 

two Points, one in each of the oppoſite Hyperbola's; 
(Fig. 4.) being joined by a Right Line, as A M, that 
Line will be wholly without and between the op- 
poſite Sections; but infinitely ptoduced each way, 
will be ever after entirely within the Oppoſite Hyper- 
bolas: For drawing through $ the Lines 4 a, 


poſing then ro determine a Plane; extended every 
way from S, &c. it's evident, that chat Part of the 
\Plane which is contained within the Legs of the 
Angle S 4; SM, where the Line AM falls, is 
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comprehended between thoſe two Surſaces; and | Plane of the Section; (for by the Nature of 5 
bat Part of the ſame Plane which is contained | only the Side S D is fo, (ſee Def. X.) Wherefor' 
between the Productions of rhe Line 4 M, from | rhe Side $ m produced, muſt cut the Plane of he 
A and M each way, will fall all of it within the | Parabola in the Point M1; through Which the 
Oppoſite Hyperbola's. | Line A M paſles, which is formed by the * 

| f: | ſection of the Plane a & m with that of the Pa. 
V. From the 2d and jth Conſectaries it will fol- rabola, But tis plain, that this Point M is one 
low, Thar a Right Line can't cut a Conick-Secti- | of the Points of the Parabola F 4 G, becauſe tis 
on, or the Oppoſite Hyperbola's, in more than rwo | both in the Plane of the Section, and alſo in the 


Points. Surface of the Cone: Wherefore, &c. 
PROP. V. Probl, 1. 
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PROP. Il. 


If either of the Oppoſite Conick-Surfaces be cut by a 
Plane as Ou xy, (ſee Fig. 1.) which # parallel to 
the Baſe O VX X, the Section will be a Circle, 3 
whoſe Centre ſhall be in o, the Point where that | Having drawn through the given Point A, and 
Plane cuts the Ax produced as far j neceſſary | the Vertex of the Cone, as S, a Right Line, 2; 
beyond 8. S A, cutting the Baſe in 4; and then to the Peri. 

: PHD, 9925 I | phery of the Baſe in the ſame Point a, a Tangent, 
For in the Baſe, drawing any-where a Radius as EA F. The Line FA made by the common 
OX; and from the Vertex $ the Side S X; Section of the Plane 8 E, af; ( produced, if ne. 
which produced, ſhall meer the Plane ou x y in x ; | ceſlary, beyond the Vertex S) with the Plane of the 
the Lines O X and 0.x will be parallel: And the | Section, ſhall be the Tangent required. ; 
Plane SOX being produced into the oppſite! For fince the Tangent E af is entirely without 
Core beyond S, the A's SOX and So x will be | rhe Baſe, bur only in the Point a, it follows, that 
equal; and therefore twill always be that S O: rhe Plane SE af, infinitely produced above or be- 
OX :: So: S x, But the two firſt Terms being | | 
always the ſame, the th Term Sx cant change 
its Length, let the Point fall where it will: 
Wherefore the Curve ux y is a Circle, 


PROP. II. 


Tf in the Plane of a Parabola, as FAG (Fig. 2.) you 
draw from any Point, as A, within the Cone, an | 
infinite Right Line, &s A B, parallel to the Side | — 
SD: I/, That Line ſhall always be within the 
Section ; and though infinitely produced towards | 
B, can never cut the Parabolick, Circumference - 
ny more. 8 


— 2 5 > 
— * 


Through 4 Point given, A, in any Conick- Section. 
to draw a Tangent, as AF, to the Curve. 


? Fig. 5. 


For drawing, or ſuppoſing to paſs through the | 
the Vertex $ and the Line AB, a Plane, as 
S$ 4 B; that will, by its Interſection with the 
Conick-Surface from two Sides; one of which 

| ſhall always be the Line S D, (becauſe A B is pa- 


rallel to it) and the other the Line & a, which = j 
paſſes through the Point A. But the Plane DS a, | Bs ; 
contained between the Sides S P, S a, produced N : f 
infinirely from D and a, will all fall within rhe „ 


. 
I_>»a, 


Surface of the Cone (by Conf. I. Prop. I.) Where- 
fore the Line A B, which is always within that 
Plane, and is parallel to the Side S D, will fall all 
of it within the Parabola, and can cut its Circum- 
ference no where butin B. | 


PROP. IV. 


1 
W. 
4 


low S, can cut the oppoſite Conick· Surface no · 
| where but in the Line S a, produced alſo infinitely 


4 Line drawn in the Parabo'a FAG, from any either way; and that all the reſt of that Plane will 


Point, as A, within the Cone, and not parallel to 
the Side S D, will, produced, meet the Para- 
ola in another Point, as M. (See Fig. 2.) 


For if you ſuppoſe a Plane to paſs along that 
Line and the Vertex S, as S AM, that will be 
all of it within the Conick- Surface, and can t paſs 
by the Side S D: Whence it follows, that this 
Plane will form, by its cutting the Surface of the 
Cone, the two Sides & @ and (Sm, (ſee Prop, I.) 

one of which, S a, paſſes through the Point A; 


be without thoſe Surfaces, Wherefore the Line 
A F, made by the Interſection of that Plane with 
that of the Section, can interfere with neither of 
thoſe Surfaces but only in the Point A, where the 
Line S4 cuts the Plane of the Section: Where- 
fore tis a true Tangent to the Curve in that Point, 


CONSECTARIES. 


s I. As there can be but one Tangent to the Peti- 
phety of the Baſe in the Point a, ſo there can be 


and the other, S m, is by no means parallel ro the | 


but 


| where the Directrix touches the Perifery of the 


Lb” gent can be formed. But when the Line given in 


3 | may always be drawn from that Point to the Cir- 
W cumference of that Circle; of which one, E DL, 


ol 


. 


T dn 1 * 
mp 8 


but one to the Point 4 drawn in any of the Co- 
nick-Sections. | 


II. Whence ariſes the way of drawing a Tan- 
gent, as 4 F parallel; a Right Line, as M N, 

given in Poſition in the Plane of any Conick-SeCti- 
on ; or in the rwo Oppoſite Sections. 

For having drawn thro' the Vertex S aparallel 
to MN, as SE, that will either meet with the 
Directrix in ſome Point, as E, or be parallel to it; 
becauſe that Line & E may be parallel to the 
plane of the Section, and conſequently may fall in 
the Plane S DE. If it cut it in any Point, as E, 
falling without the Baſe of the Cone; then draw- 


ing from the Point E, to the Periphery of the 
Baſe, the Tangent E af; tis plain, that the 


Plane SE af will make, by its Interſection with 

the Plane of the Section, a Tangent, as A F, which 
mall be parallel to the Line MN: becauſe the two 
Sections A F, S E, of the parallel Planes M A N, 
SED; being cut by the Tangent Plain, S E af, 
muſt be parallel ro one another, as well as SE 
and MN. 5 


III. The fame things being ſuppoſed, as in the 
preceding Conſectary and Fig. 5. It will follow, 
1. Thar in the Parabola this 2 will be im- 
poſſible, when the Line MN is in a Parallel Poſi- 
tion to the Side S D; drawing thro the Point D 


Baſe, for then the Points E and D will be co. in- 
WF cident ; and thro that Point D, no Tangent but 
D E can be drawn: And as the Plane which paſ- 
Ws cs che Vertex $ and the Directrix E D, is Paral- 
el ro the Plane of the Section (by Def. 9.) by its In- 
terſection with the Plane of the Parabola, no Tan- 


Poſition is not Parallel to the Side S D, a Tangent, 
as AF, may always be drawn parallel to it; for 
then the Point E falling without the Circular Baſe 
of the Cone; two Tangents, as EA and E DL, 


will co-incide with the Directrix; and the other, 
E 45, will find by the Interſection of the Plane 
SE with that of the Parabola, a Tangent, as 
== 4 F, which ſhall anſwer the Problem. 

| 'Tis the ſame thing when the Line S E is paral- 
lel to the Direcerix ; for then the Tangent EZ a f 
= will always be Parallel to the Directrix: and as 
there is bur one Tangent that can be drawn paral- 
lel to it, becauſe the Directrix itſelf touches the Baſe 


| 


2 


2. In the Ellipſis, there may always be drawn 


wo Tangents, AF, G B, parallel to the right Line 


Fig. 6. 


MN, given in Poſition; and conſequiently is ang 
another. a 


For here all the Points of the Directrix D E fall, 


without the Baſe of the Cone; and therefore you 


may always drà from the Point E, two Tangents, 
E af, and E hg to the Circle of the Baſe; and 


SE af, and SE h g, with the Plane of the Secti- 
on two Tangents, 4 F and B G, which will anſwer 
the Problem. 5 555 
'Tis the ſame thing when the Line S E is Paral- 
lel ro, the Directrsx, for then inſtead of the Tan- 
gents E af, E h g, going from the Point E in thar 
Directrix, you need only draw two parallel Tan- 
gents z which is always poſſible. Wi. 


the Point D; it follows, that a Tangent may be 
drawn, c. | | 


wr 


theſe will ſerve, by the Interſection of the Planes 
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CON 


In the Hyperbola and Oppoſite⸗ Sections, the 
| rombelm becomes impoſſible when the Point E 
falls within the Circular Baſe of the Cone; becauſe 


Fig. 7. 


Oo 
8 
5 


1 ſomewhere without the Circle, or elſe 


{| Tangent 4 E which paſſes thro' 4, the Orgine of 


parallel to it; and in the Ellipſis and Oppogy, 
Hyperbola's, two Tangents, as A F and BG; be. 
cauſe che Line $ E drawn from the Vertex, par,j 
lel to MN, will cut the Plane of the Baſe produce 
a Paral: 
lel ro it. 3 
DEFINITIONS. 


XII. In the Parabola (vid. Fig, 5.) a Line, 2 
AB drawn from any Point, as A parallel to th, 
Side SD, which paſſes through the Point » 
where the Directix rouches the Baſe, is called z 
Diameter; and the Point 4 its Orgine. 


XIII. In the Ellipſis and Oppoſite- Hyterhol,, 


1] (Fig. 6,7.) a Right Line, as AB, connecting th, 


Points of Cantact of the two parallel Tangen; 
AF and BG, is called a Diameter; the Points / 
and D, its Extremities. ob 


XIV. A Line, as M D drawn thro any Poin, 
as P, of the Diameter 4 B produced, if there he 
occaſion (Fig. 5, 6, 7.) Terminared by the Section 
in the two Points MN, and alſo parallel to the 
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chen no Tangent cart be drawn to that Point of the 
Bate. | But when it falls without, you may always 


draw two Tangents, AF and AB, parallel to 


the Line MN given in Poſition : For the Directrix 
DE, cutting the Baſe, you may always draw 
| from the Point E two Tangents, as Ef, and 
Ebg to the Baſe; and which falling on each 
Side of the Direetrix, will make, by the interſecti- 


on of the Planes SE af, S E be, with the Planes | 


will anſwer the Problem. | + 
And tis the fame, when the Line SE is paral- 

lel ro the Directrix D E: for then inſtead of the 

two Tangents, E af and Eb o, you need only 


of rhe Sections, two Tangents 4 F and BG, which 


| Angles with any Diameter; that Diameter is then 
called the Axis. 


| 


the Diameter in the Parobolæ, or by one or other of 
the Extremities of it in the Elipſis, or Oppoſite. 
Hyperbola s; that Line is, ſaid to be an Entire (1. 
dinate to the Diameter 4 B, being continued on 
each Side the Point P; tho it's half, as P M 0 
PN,; is uſually called an Ordinate. | 


XV. And when the Ordinates are at Righ 


CONSECTARIES. 


I. From Def. 12. it follows, that in the Paralv/s 
all the Diameters muſt be parallel one to another; 
becauſe they are all ſo to the Side S D. 


II. And that from one Point in that Section, 
there can go but one Diameter; for thro one Point, 
there can be but one parallel drawn to any Line 
given in Poſition, as S D is. | | 


PROP. VII. Problem II. 


4 Diameter, s AB, an Ordinate, PM, in am 
8 Conick-Section, to deſcribe the Figure. 


| 


draw two Tangents Parallel to the Directrix ; 
which is always poſſible. 


And here Note, that in this Caſe the two Paral- - 
lel Tangents A F and BG, will always belong | 
poſire-Sections, and never to the ſame 


ro the 
which is plain; becauſe the two Tangents, E af, 
and E b g, drawn to the Baſe, fall one each Side 
the Directrix. | 


TV. From the laſt Conſectory, it follows, 
1. That in the Parabola or Hyperbola, you can- 
not draw two Tangents which ſhall be parallel one 
to another: But in the Ellipſis and inthe Oppoſite- 
Sections; one Tangent being given in Poſition (as 
ſuppoſe A F); you may always draw another, as 
GB parallel to it: (See Fig. 6, 7.) NE 

2: When the Line MN, given in Poſition, 1s 
Terminated by the Section; you may always 


Fig, 8. 
8 
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Thro' the ordinate PM, deſcribe any Plane 


draw in the Parabola, one Tangent which may be 


whatever, ſo it be but different from the Plane, 
AP NM. 


, F "4 
* , FIT. 2 


a 
0 * — 


TO K 


A PM. Then from the Point P, in that Plane, 


draw to P M the Infinite part P a, and taking in | 
that Line P a, any Point, as C fora Center, with 


the Radius C M deſcribe a Circle, and tis done. 


1. When the Section is to a Parabola, draw | 


from one of the Points, 4 or D, where the Circle 
of the Baſe cuts the part Pa (viz, a) thro' the Or- 


gine of the Diameter, the Right Live a 4, which 


mall meer in the Point S, another Line, as S D 
drawn parallel ro 4 B; and then ſuppoſe a Co- 
nick- Surface deſcribed, whoſe Vertex is the Point 


5, and its Baſe the Circle D Ma G. I ſay, that it 


will Form, by its interſection with the Plane APM, 
the Parabola MAN requifed. 1 
For having drawn parallel to MN and through 


the Points D and 4, the Right Lines ED and 
f a: tis clear, thoſe Lines will be Tangents, be. 
cauſe they are parallel to MP, which is 


to 4 P. | | 

But the Place S DE paſling thro' & the Vertex 
of the Cone, and thro the Tangent D E, is paral- 
lel to the Plane A P M, becauſe S D parallel 4 P, 
and D E parallel MP: Wherefore the Section 
MAN, made by the Plane AP M in the Conick- 


Surface, will be a Parabola, whoſe Diameter 


w 0 a; 
The Tangent Plain alfo, S af, forms in the Plane 


AP M (by Prop. 53.) a Tangent, as A FE, which is 


parallel ro MN, as being the common Section of 


the two Planes S 4 , AP M, which paſs by the 


parallels af, P M, and conſequently (by Def. 14.) 
the Right Line PM, is an Ordinate to the Dia- 
meter A B. CE ewes 
2. When the Section is to be an Elipfis or Hy- 
perbola. f 8 
Draw, thro the Points 4, ö, where the Infinite 


Pa cuts the Circle; and through the Ex- 


tremes of the Diameter, A, B, the two Right. 
Lines, 4 A and Bb, they will meet in the Point 
S; from whence a Conick-Surface may be deſcri- 


Fig. 9. 


Section MAN, will in the former C 


V 


bed, whoſe Vertex may be that Point S, and its 
Baſe, the Circle a M N. Then, I ſay, chat the 
Plane 4 P M, ſhall form, in this Conick. Surface 
the Section MAN required. . ; 

For drawing S D parallel to the Diameter of 
the Section A B, and meeting ab the Diameter 
of the Baſe, in the Point D thro' that Point, and 


| alſo chro 4 and b, draw the parallels D E, f, 
and bg ro P M. Then tis apparent, that the 


Plane SD E ſhall be parallel to 4 P M; and that 
DE (by Def. 9.) ſhall be the Directrix. 8 

| But in the E/l:pfis, the Point D falls without 
the Diameter 4h produced beyond the O, be- 
cauſe rhe Diameter of the Section A B falls with⸗ 
in the Angle a 8 made by the Sides of the Cone 
48 and 8 b. But in the Hyperbola the Point D 
falls within the Circle of the Baſe, becauſe then 
the Diameter AB falls within a SB; which is 


q 


che Angle lying on the Side of the Angle 4 8 B. 


Whence it follows, that (according to Def. 1 o) the 


: aſe be an 
Ellipſis, and in the latter, an Hyperbo/a. 


e Tangent AF paſſing thro 4 the Extre- 


| miry of rhe Diameter A B; being the common 


Section ot the Tangent Plane Saf, and the Inter- 
ſecting Plane 4 P M, which paſſes thro' the paral- 


| lels af and PM; will be parallel to the Ordinate 
| PM; and for the ſame Reaſon alſo, the Tangent 


BG, will be parallel to P.M, for that is the com- 
mon Section of the Tangent Plane $ b g, and the 
Secant Plane A MP, which paſs by the two paral- 
lels ö g and PM, ſhall be parallel ro PM. Where- 


Vol. II: 


fore the Line 4B, (by Def. 13, 14.) is a D; 
whoſe Ordinate is Þ M. 4.) is a Diameter, 
K - 


wa „ 


— 


· 
. \ 
A Ae + * 


Hyperbola F 4 G are contained within ths Angle 
HCR; and all Points of the Oppofite-Section 
with in its vertically Oppoſite-Angle. | 


CON 
It may happen in the Ellipfis, that the Lines A a 
and b B may be parallel to one another; bur there 


an be but only one Point in the Line 4 b for C 
tte Centre of the Circle of the Baſe. | 


e 


— 


.* 


PROP. VII. 


If thro' any Point, as B, inthe Afſymptote C K you 
draw a Line, as B A parallel to the other Aſſymp- 
tote C H. I, that it ſhall interſect one of 1 

Oppoſite Hyperbolas in one only Point as A: and 
being produced Infinitely, will be always with- 
ꝛu it. ö | | 


DEFNITION XVI. 


If thro' the Points D and E in the Hyperbola, 
where the Dire&r;x cuts the Baſe of the Cone, you 
draw the Tangents DH and ER and thro' the 


Eig. 11. 

7 See Fig. 12. 

£ | For, ſince the Lines BA and SD are parallel 
to C, they muſt be fo to one another, and fo 
are both in the ſame Plane; which Plane will 
enter within the two Conick-Surfaces, becauſe it 
| paſſes by one of their Sides & D, and makes an 
Angle with the Tangent Plane S DH. 
The Plane of the parallels, BA, S D, will form 
in the two Conick-Surfaces, two Sides; of which, 
one is S D, and the other the Side S a, which muſt 
neceſſarily cut the Line BA, in ſome Point, as 4; 
| becauſe it lies in the Plane which paſſes thro' the 
| parallels S D, AB; and which enters & D in S- 
Wherefore, becauſe the Point A is found at the 
ſame Time in one of the Conick-Surfaces, and in 
the Plane of the Hyperbola's, it muſt be in one of 
thoſe Hyperbolæ. And, fince the Line BA being 
infinitely produced on the Side of the Point A, falls 
entirely in the Plane DS a, contained between the 
Sides DS, Sa; therefore the Point A will be in the 
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© [l/a E \: Hyperbola FAG; and in the Vertically Oppoſite 

; 7 . one Ad, when it belongs to the Oppoſite pere 

+ 8 bola : Tis apparent, it muſt always fall within 
8 one of the two Conick-Surfaces ; and conſequently 
K — within the Hyperbola alſo, which is contained in 


that Section. Q. E. D. 


A co NSECTAR T. 
Vertex $, and thoſe Tangents, you draw two 5 R 


Planes, S D and SEK; which ſhall cut the 
Surface of the Cone in the Right Lines C H and 
and C K infinitely produced: Then are thoſe 
Lines, CH and C K called, Ahmptotes. 


CONSECTARY I. 


It chro any Point of Contact of the Baſe of rhe 
Cone, as D, you draw thro' the Vertex S, the Side 
or Right Line DS, infinitely prodnced : Tis zhien 
plain, that the Tangent Plane, SD H, can have 
nothing common with the Oppoſite Conick-Surfa- 
ces; but that Side S D, becauſe the Points of the 
Tangent D H fall without the Perifery of the Baſe 
of the Cone, but only D. Bur the Plane SD E 

aſſing thro the Vertex 5, and the Directrix D E, 
E parallel to the Planes of the Oppoſire-Secti- 
ons; the Common- Sections, S D and C H of thoſe 
Planes, with the ſame Plane S D H, muſt be pa- 
rallel to one another: And therefore the Aſſymprote 
C 11 muſt fall entirely without and between their 
Oppoſite Conick-Surfaces ; and conſequently muſt 


leave the Oppoſite Hyperbolas on each Side entire- | 


ly, without ever touching them or meeting with 
them. And the ſame thing may be ſhewn of the 
other AM Umptote C K: Bur as two Afſymtotes C H, 
C K, are formed by the Plane $ D H, SE K, which 
fall on each Side of the ſame Conick-Surface, and 
ts Oppoſite; it follows, that all the Points of rhe 
2 


From hence, tis plain, that berween the Hyper- 
bola FAG, and its Aſſymptote C , no Line can 


| be drawn parallel to that Aſſymptote. "FIG: 


which ir cuts into two Indefinite Portions, of which 
one muſt fall entirely within the Space contained 
between the two Parallels BA and C H. It fol- 
lows, that the leſſer C B becomes, the more or far- 
ther the Point A will get into that Space, and this 
{till more and more, till C B become leſs than any, 
Quantity: That is, the Hyperbola and its Aſſymp- 


But as of Line. 4 B divides: the Hyperbola; 


tote will approach ſtill nearer and nearer towards 


one another; ſo that their Diſtance will be leſs than 
any aſſignable length, and yet can never meet, by 
Cor, 1, of Def. 16, | | 


PROP, 


ln 


> 


| CON 


1 | | 'Tis plain xr * this ee muſt paſs 
O p. VIII. Problem. through the Point F, ſince that Point is common 
| 1 . 8 * . Nom 3 both to the 8 _ to the Plane 
x 4 C E, the Aſſymptotes of any Hyperbola, HC X, which is that of the yperbola; and 
8 . 4 6 being £407 any Point in the Curve, | that Hyperbola ſhall have the Lines C . CK 
4 F Pt deſcribe the Hyperbo.a, © f I for its Aſſymptotes, becauſe they ate the common 
3 3 Sections of the 1 Planes S D H, SEK, 


* | he given Point # any with the Plane of the Hyperbola, (Def. XV.) 
Ben 3- hon ee 8 + Aſympr aa When it happens that the Tangents D H, EX 


make a Plane to paſs through that Line, any how de Lala then will alſo the Lines D E, H X 


N 


——— —— — 


+ RR | 4 PROP. IX. 


| If two Right Lines, s MN, AB, terminate with- 
in any Conick Section, or within the Oppoſite 
1 do interſect each other in a Point; as 

and if they be parallel to any two other Right 
Lines, as S E, SD, which are given in Poſition : 
T ſay, the Rectangle MP N i, to that of APB, 
Always in a given Ratio; or the Ratio between 
theſe Rectangles will always be the ſame, let the 
Lines MN AB lie where they are. 


Fig, I 3. 


(fo it be different from the Plane of the Aſſymp- 
rotes HC K) in which Plane draw through. P the 
middle Point in H K an infinite Perpendicular, as 
MN. Then on any Point of ir, as O, as a Cen- 
tre, and with the Radius O F, deſcribe the Cir- | - 
cle FMN. Then draw through the Points | 
and K two Tangents to the Circle; and through 
their Points of Contact D, E, draw DS, ES, 
parallel to the given Aſſymptotes C H and CK, i 7? 
Theſe will meer in a Point, as S; from which, | + 
as from a Vertex, if you deſcribe a Conick-Sur- 
face, whoſe, Baſe ſhall be the Circle FMN: II 
ſay, This Conick-Surface ſhall, by the Interſecti - 
on of the Plane HC R, form the Hyperbola 
FAG; which was required, | 


For, 


1. Tis clear, from the Property of the Circle, | 
Thar the C hord FG is biſſected in the Point P 
by the Diameter MN, which is perpendicular to 
it. Wherefore ſince P H= PK (by the Con- 

ſtruction) FH muſt be=G K. and & H= FX; 75 „ 
and conſequently G H HF =FK x KG. | 15 
2. From the Circle alſo ir follows, That GH x | | 
| HF = HD, and FKXKG=KE* and 
| conſequently HD = KE. ee. 

35 If the Tangents HD and XE are produ- 
— they meet in the Point Q, D will be 
Wherefore DQ: EA:: HD : XE. 
 Whenee ir will follow, Thar the Line D E 
joining the two Points of Contact, is parallel to 
the Line H K; and the Plane SDE to the Plane 
CHR: And therefore the Line D E is the Di- 
— (by — 8 And as it co Baſe in 

Oints, the ion FAG will b yper- 
bola, by Def. Xx. TR: res 
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of the Baſe, will form the two Right Lines En m, 


on will be the Line S Pp, which meets the Plane 


the two Lines, Em and Da. Thro that Point 2 


Proportions : That the || MPN, [I Hy K:: 
SP SP* :: U APB, []. FpG. Alſo the [I. 
MPA, II A PB :: U Hy K U FpG: But 


2: S E mE, and pK, pn: : SE, Em. 


ways in a Given Ratio. Q. E. D. 


—_ 


— 


ELI 


DEMONSTRATION. 


Drawing thro' the parallels S E, MN, and S D, 
A B, two Planes, their Interſection with the Plane 


Dba; and in the Conick-Surface, the Sides & Mm, 
SN», SAa, S B: And their common Interſecti- 


of the Baſe in the Point p, being the Interſection of 


then, and in the Plane S MN, draw the Line HR 
parallelro MN ; and in the Plane SAB, draw 
FG, parallel ro AB. e 8 
Then the fimilar Triangles SP M, Sp H, S PN, 
SpK, SPA, Sp F, SPB, SpG; will give theſe 


the Ratio of the || Hy K ro [ FpG, is com- 


pounded of two Rario's of Hp x p K to my xn; 


and of mp x pn ; or by the Property of the Cir- 
cle, apxapb to FpxpG. | 

Bur becauſe of the Similar Triangles, Hp m, 
S Em, and Kpn, S En: It will be Hp, mp. 


And then mulriplying the Antecedents and Con- 
ſequents of thoſe Rario's, Hp x p K, mpaxpu:: 
SEW mEx En | LL 1 | 
It may be proved alſo from the Similarity of the 
Triangles Fp a, S Da, and Gpb, S D: That 
r ti SD), 

"Tis evident therefore, That the Ratio of PM 
P N to AP X PB, is compounded of two Ra- 


rios of S E Oo mE ME, and of 2 D x 6 


to S D*: Which by the Property of the Circle, 
(which Figure the Baſe of the Cone makes) will 
remain always the ſame, let the Lines MN, A B, 
lie how they will, becauſe the Points do not 
change: Wherefore the Rectangle 4 P 


B, is al- 


CONSECTAR YT. 

Hence you ſee, chat it in any Corick-Sectiom 
or in the Oppoſite- Sections, there be two Righ 
Lines, MN, OR, parallel one to another; and 


Fig. 15, 16, 


cutting a third Line; & B, which is allo terminate 
within the Section; ir will always be [I MN 
(] OQR:: DU 4PB, l 42QB. 


PKOP. X. 


If thro' any Point, as A, of a Patabola or Hyperbels 
MAN, 4 Right Line, as AB be dramm paralel 
to the Side of the Cone S D; (that is, being tram 
in the Parabola thro' the Point D, where the Di- 


|  yectrix touches the Baſe ; and in the Hypervilt 


thro' one of the Two Ponta where the Directrix cut 
the Baſe): And ſuppoſe thro' any Point, as P, 
in that Line A B, a right Line MN be draw 
paralle! to the Line 8 E, given in Poſition, and 
Terminated by that Section, or the Oppaſite- Secti- 
ons: Suppoſe alſo another Right Line, G, draws 
parallel to the Line D a, the Common-Section of 
the Plant S AB with thut of the Baſe, and Ter- 
minated Þy the Sides S a, S D: Then, I fay, the 
Ratio of the Rectangle FP x PG, or FPG 
Given, i. e. it will be always the ſme, whertvn 
the Point P be taken'in the Line AB. 


? 


* * 
a. © 


EI. A 


ELA 


DEMONSTRATION. 


Thro' the parallel SE, MN; ſuppoſe a Plane 
to be drawn, that will Form with the Baſe of the 


Cone, che Right Line Enm, in the Conick-Sur- | ter, a Diameter, as 4 B, or in the former, a para- 


Fig. 17. Fig. 18. | 


| 


on 


face, the Sides & Mm, S Nu, and in the Plane 
SDa; the Line S Pp, which meets the Baſe in 
the Point P, where the Lines EM, DA, interſect 
each other. Then thro' that, in the Plane S MN, 
I draw the Line HK parallel ro MN. : 
This being ſuppoſed, rhe Similar Triangles 
| SPM, SpH, SPN, SPK. SPE, $p 4, SPG, 
SO ( will give us theſe Propoſitions. 
Du N, I Hp Kt SP Spit i: FPS, 
[] ap D; or (by the Property of the Circle) 
mpn, | OS 
Alſo the [JM PN, FPG :: Hpk, mpn. 
Bur the Ratio of [] Hy to the n p n, is 
compounded of the two Ratio's of Hy to pm, 
and of pk to pn: That is, (becauſe of the Si- 
milar Triangles, Hy m, S E m, and K pn, SEN) 
of the Two Ratios of SE to E m, and of SE 
o En; and conſequently Hp K, m pn, or M N, 
FPG:: SE []mE n. 5 | 
And then, becauſe rhe Point E varies not, in 
what Place ſoever the Point p be taken; and ſince | 
all the E mn are equal, by the Property of the 
Circle: it will follow, that the Rectangle MP N, 


—_— — 


* 


1 
| 
0 


4 
4 


| 


and Hyperbola, 


aſt be to [] FP G in a given Ratio. Q E. D.. 


eee 
Hence tis evident, that if thro” any Point, as A, 
ot an Hyperbola or Farabola, MAN ; if in the lat- 


ö 


lel to one of the Aſſymptotes, as AB, be drawn] 
and that thro any Two Points, aPQ@, in that 
Line A B; Two parallels, MN, O R, be drawn 
and terminated by that Section, or by the Oppo- 
ſite· Sections; it will always be [] MP N, [] OQR, 
CC Eo : 
For drawing the Plane SA B, forming by irs 


| Interſection with the Conick-Surface, the Two 


Sides S D, S a: of whieh, the Side S D (if the 
Section be a Parabola) paſſes thro' the Point D, 
where the Directrix touches the Baſe ; and if ir be 
an Hyperbola, thro' one of the Two Points where 
it cuts it: And drawing alſo, in the Plane S D a; 

thro the Points, P, Q, the Right Lines FG, T, 
parallel to D a : Is plain, in the precedent Pro. 
poſition, That ] MP N, FPG::OQR,TQV; 
and then alternately, [] MP N, O R:: FPG, 
T Q. But the Parts P G, Q. are equal to one 
another; becauſe the Lines A B, S D, are parallel: 
And moreover, [II MPN, O AR :: FP, T g 
:: AP, A Q; by reaſon of che Similar Triangles, 
AP F, and AQT. Wherefore { ] MP N, muſt 


be to O NR:: AP, AN Q E. D. 


After this, the Noble Author, becauſe a Cylinder 
is a Solid leſs compounded than a Cone, for ir 
hath all irs Sides parallel one to another, inſtead of 
their terminating in a Point, as they do in the Cone; 
thinks fit to confider the Elipfes as a Cylindrick- 
Section, and from thence Demonſtrates the Proper- 
ries of irs Diameters, as alſo thoſe of the Parabola 


In order to which, he premiſes theſe Definitions 
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' whence it ſer out; then the Convex-Surface, deſcri- 


called a Olindricł Section. 
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CON 


CON. 


* 


Of the Ellipſis in Particular. 


DEFINITIONS. 


XVII. If an Infinite Right Line, as S , which 
16 without the Plane of the Circle TXT, be moved 
with one of its Points, X, quite round the Circum- 


Fig. 19. 


2 - entity, i4 
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DEMONSTRATION. 


For having drawn thro' any Point, x, of the 
Section u.x y, a Side, as x X, of the Cylindricke 
Surface that ſhall be parallel to the Axis Ce; (b 

Def. 20.) wherefore a Plane may be made to paſ 
thro' theſe Two Lines, which by its Interſection 
with the Two parallel Planes, CV/XY; and cuxy 
will Form the Two Right Lines, C x and c x paral. 
lel to one another; and which alſo might be equal 
to one another, becauſe they are terminated by the 


Two parallel and equal Lines, Cc and Xx. 


Bur as this muſt always be the Caſe in whar 

Point ſoever of the Section u x , x be taken: It 
will follow, that the Lines c x, drawn from the 
Point c, to all the Points æ, of the Section » x y, 


are equal to all the Radiz, C X, of the Baſe ; (i. e.) 


the Section # x y, muſt be the Circumference of a 
Circle, whoſe Centre is e, where the Plane, x y 
cuts the Axis of the Cylindre, and irs Radius is 
cx, a Line = CX, the Radius of the Baſe. Q. E. D. 


P R OP. XII. 


Every Ellipſis may be conſidered as 4 Cylindrick- 
Seckion. | | 


Having in the Baſe of any Cone, where an 
Ellipfis is formed, drawn the Diameter a b, which 


mall be at Right Angles in the Point D with the 


ference of that Circle, and keeps always parallel | 


ro itſelf, till it come again to the Place or Point 


bed by the Motion of that Line, is called a Olin- 
drick-Surface. | 


XVIII. The Deſcribent Line $A, in any kind | 
of Poſition of its Motion round the Circumference | 
of the Dirigent Circle, is always called the Side, - 


XIX. The Circle / X 7, is called the Baſe. 
XX. The Infinite Line C o, drawn from the 


Centre of the Baſe C, and parallel to the Sides, is 


called the Axis. | 


XXI. The Infinite Solid, comprehended under | 
he Baſe V XT, and the Cylindrick-Surface, is cal- 


led a Cylindre. 


XXII. If che Cylinder be cut by a Plane, neither | 


parallel to its Sides, nor to the Plane of the Baſe, 
the Curve Line A MB N, formed by the Inter- 
ſection of that Plane with the Olindrich Surface, is 


PROP. XL 


If a Cylinder be cut by a Plane, (See Fig. 147.) 45 
u xy, parallel to the Plane of its Baſe VXY ; 


iS. 


Fig. 20. 


DireFrix DE: Let there be drawn alſo in the 
Conick-Surface, the Sides S a, $ b, meeting the 
Plane of the Ellipſis in the Points, A and B, and 
draw alſo in the parallel Planes A MB, S DE, 
the Right Lines, A B, S D. 

Then taking D E, a mean proportional between 
4 D and Db; and drawing to SF, the parallels 
AG, BH: Let a Circle be deſcribed on the 
Plane of the Baſe, whoſe Radius ſhall be G H; 


the Section u xy, ſhall be a Circle, whoſe Centre 
ſhall be the Point c, where that Plane Interſects 

the Axis; and its Radius ſhall be the Right Line 
cx = CX, the Radius of the Baſe. 


and on that Circle let a Cylindrick-Surface be 

| formed, whoſe Sides ſhall be 4 G, BH. 2 

This done, I tay, That, if thro any Point, as F, 

in the Line A B, you draw a parallel to we vs 
| rear 


„ 


* 


CON. 


1 ** — 2 


CON 


in M, and the Cylindrick in O. 


Por making a Plane ro paſs thro' that parallel 
eu. which hall be itſelf parallel ro the Plane of 
me Two Baſes, both of the Cone and Cylinder; 
it will form, by its interſection of the Conick-Sur- 
face, the Circle XM L, ( by Prop. 2.) whole Cen- 
tre will be the Common-Section of that Plane, 
with the Axis of the Cone ; and in'the Cylindrick- 
W Surface, another Circle, QM R. (by the Precedent) 
W whoſe Centre will be the Comman-Section of the 
ſame Plane, with the Axis of the Cylinder, But 
the Plane $ ab (by Def. 6.) paſſes thro the Axis 


co incident with the Plane S 4b) paſſes thro the 


XL and QR, which are the Common- Sections 
of thoſe Two Planes, with rhe Plane parallel to 
the Bale, and which paſſes thro the Line PO, or 
PM, will be the Diameter of the Two Circles; 
and that Line PO M, ſhall be Normal to thoſe 
Diameters, becauſe tis parallel to D E, which (by 
rhe Conſtruction) is Normal to 4a b, and alſo to 
| GH, which muſt be co-incident with a b, to 
which the Diamerers RL and Q R, (which alſo 
muſt be co-incident) are parallel, | 


Moreover, the Lines 4B, S D, being formed 

by the Interſection of the ſame Plane, S a b, with 
two others which are parallel, (and with the Plane 
S D E, and that of the Ellipſis) muſt be parallel ro 
one another. „ „ 
Which being well underſtood, it will follow: 
\ 1. That in the Cone, becauſe of the Circle 
= *X M L, you will have PM I XP L, and 
W becauſe of the Similar Triangles, A PK, S Da, 
and PBL, S Db; you will have thoſe Propor- 
nons: A P, PK :: SD, D, na PB, PL<: 
SD, Db; whence it will follow, AP x PB, 
KP » PL (or PM?) :: SD* aD x Db. 

2. In the Cylinder, becauſe of the Circle QOR, 
PO —= |] Q.P.R, and from the Similar Tri- 
angles, A P Q, S D F, and PR, SDE; theſe 
Proportions will ariſe, AP, QP :: SD, D F, 

and PB, PR:: SD, DF: Whence it will fol- 

low, that 4P, P B, 

S D, DE, (or Da DH. Wherefore, P M* 

= PO: ; and therefore MP =P O, and conſe- 
= quently the Points M and O, will be co-incident : 

And becauſe this will always be the Caſe in what 
part ſoever of the Line 4 B, the Point P be taken; 

it will follow, that the Plane of the Ellipſis meets 
or cuts the Conick and Cy lindrick-Surfaces in the 
WW {ame Points; and therefore the Ellipſis may al- 
= ways be conſidered as a Cylindrick-Section. 


,_ 


PROP. XIIL 


All the Diameters of the Elipfis, paſs thro' one only 
Point: Which , That, where the Plane of the 
Ellipſis cuts or interſets the Ax of the Cylinder, 
and do there biſe& one another: And Converſely, 
all Right Lines paſſing thro that Point, and ter- 
minated at each End by the Ellipſis, are biſected in 
that Point, and are alſo Diameters of the Ellipfis. 


eri D E, which ſhall cur the Conick-Surface 


Thoſe Two Points, M and ©, will be co· incident. 


| of the Cone; and the Plane 46 HB, (which is“ 


Cylinder, (by Def. 20) and conſequently the Lines | 


QP « QR (or PO*):: 


— 7 


They call char Poinr the Cover of the Elli pſis. 
1. Let AB be any Diameter whatſoever ; fo 
ler C be the Point where the Plane of the Ellipſis 


interſects the Axis of the Cylinder, If you draw 

the Lines A 4, B 6b, parallel to the Axis Cc: Tis 
plane (by Def. 20.) that they will be the Sides of 
the Cylindrick-Surface; and that the Two Planes, 
FA a, G B b, paſling thro' thoſe Lines, and thro? 
the Tangents AF, BG, (which according to the 
Definition of the Diameter, will be parallel to one 
another) muſt be parallel, and muſt touch the Cy- 
lindrick-Surface in the Sides A 4, Bb, From 
whence it follows, that thoſe Two Plains, will 
form in the Plane of the Baſe, the Two Lines, 4 7, 
b g, parallel ro each other, and Tangents to the 
Baſe in the Points , b where the Sides A a, B b, 


interſect it. 


Now, from the elements of Geometry, tis plain, 
that the Line 4 b, which connects the Points of the 
Contact of the Two parallel Tangents; af, bo, 
in any Circle, muſt pals rhro' its Centre c. Where- 
fore the Plane A b B, will paſs thro the Axis of 
the Cylindrick ; and the Line A B, which is the 
Interſection of the Plane with that of the Ellipſis, 


muſt paſs thro the Point C, where that Axis in- 


terſects the Plane of the Ellipſis. 5 | 
Again, by Reaſon of the parallels A 42, Cc, Bb, 
tis plain, that the Diameter of the Ellipſis A B, is 
divided into Iwo equal Parts, or biſected in C; 


becauſe the Diameter of the Circle of the Baſe à b, 


is biſected in its Centre e, which was the firſt 


ching to be prov d. 


2. If thro the Extremities of any Line, as 4 B, 


| paſſing rhro' C, where the Plane of the Ellipfis 


cuts the Axis C c of a Cylinder, you draw the A a, 


Bb, parallel to that Axis: Tis plain, (from Def. 


17.) that they will be the Sides of that Cylinder; 
and that the Plane Aa b B, muſt paſs thro' its Axis. 
Whence you ſee, that the Line 2 b, which is the 
Common- Section of the Plane, and of the Plane of 


the Baſe paſſes thro' c the Centre of the Baſe; and 


alſo that it is cut into two equal Parts, the Line 
A B muſt alſo be biſected in C. 2 | 

Again, the Tangents af, bg, which paſs thro 
the Extremities of the Diameter a U being paral- 
lel ; rhe Tangent Planes fa 4, ob B, muſt be 
parallel alſo; and will form in the Plane of rhe 
Ellipſis, two parallel Lines, 4 c, BG, which ſhall 


be Tangents to that Curve in the extream 


Points 
A, B, 
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muſt paſs thro Cc the Axis of the Cylinder, be- 
cauſe the Diameter 4 B paſſes thro* the Point C, 


is an entire Ordinate ro the Diameter 4 B, it will 
be parallel to the Tangents 4 F, B G, which pals 


it will follow, that the Line MN mult allo be 
bilected in the Point P. 1 | 


EY 


'CON 


N B, of the Line AB; wherefore that Line will 


be a Diameter. 5 | 
Which was the Second Point to be Proved. 


CONSECTARY. 

Hence 'tis evident, that thro any one Point 
given in the Plane of an Ellipfis different from its 
Centre, there can one only Diameter be drawn. 


PROP. XIV. 


Every Ordinate MPN ( See Fig. 149.) of an Ellip- 


fis ts biſeRed in the Point Point P, by the Diame- 
ter AB, and Converſely. | 


”_ 


If a Right Line, as M PN, terminated within 
an Ellipſis, and not paſſing thro its Centre C, is 
biſected in the Point by a Diameter, as 4 B, it 
{hall be true Ordinate one each Side of that Dia- 
meter. 7 

Having drawn thro the Points 4, B, M. N, the 
the Sides Aa, Bb, Mm, Nu, parallel to Ce the 
Axis of the Cylinder, and interſecting the Plane 
of the Baſe in the Points, a, b, m, 1; the Line P p 
which is the common Interſection of the Two 
Planes 44 bB, M mn N, will be parallel to the | 
Sides of the Cylinder ; becauſe all thoſe Sides are 
parallel ro one another. The Plane 4 bB allo 


where that Axis interſects the Plane of the Ellipſis, 
and conſequently it will form in the Plane of the 
Baſe a Lixe, as a b, which will paſs thro' the Cen- 
tre c, i. e. Which will be a Diameter. 


This being ſuppoſed: 
1. Becauſe by the Hypotheſis the Line M PN, 


thro' the Ends of that Diameter; and conſequent- 
ly the Tangent Planes, FA a, G B, will be pa- 
rallel to the Plane Mmn N; wherefore the Three 
Lines, formed by thoſe Three Planes, by their In- 
terſection with the Plane of the Baſe, as af, b g, 
and mn, muſt alſo be parallel; and conſequently 
the Line nn will be Normal to the Diameter à b, 


and therefore will be biſected by it in the Point 5; 


wherefore, becauſe of the parallels M, P p, Nu, 


2. And then, as to the Converſe, if you draw in 
the Plane of the Ellipſis, the Two Tangents, 4 F, 
BG, (Cor. 4. Prop. 5.) el ro MN, and then 
from the Points of the Contact, the Diameter 4 B. 
'Tis plain, (from Def. 13, 14.) that from the Right 
Line MN, will be an entire Ordinate to that 
Diameter, and conſequently will be biſected in P, 
by that Diameter. PE 

Bur as there can bur one Diameter be drawn 
thro* P, (by the Precedent) it will follow, Thar if 
a Line, as MN, terminated within any Ell:pſe, 
and not paſſing rhro' irs Centre, be biſected in B, 
by a Diameter AB, it ſhall be a true entire Or- 
dinate to that Diameter. „ 


to the Tangenrs which paſs thro the Extreme Wi 


DC AC? TELLS | 
22 1 D E*) ＋ (ot AB): That is, i 


ä 


ct 
* * * 


"TON 
PROP. XV. 

I an Ellipfis there be two Diameters, A B. d: 
(See Fig. 149.) and one of them, as D E, be para] | Z 


lel to the Tangents AF, B G, which paſi thro 
Extremities of abe ober AB. N a 


I ſay, chat the Diameter 4 B, ſhall be paralle 
of the Diameter D E. 


Note, in this Caſe the Diameter 4 B, and d Þ . 
are called Conjugate one to another. 3 


Having drawn thro' the Points 4, B, D, E, 11, Wi 
Sides A 4, Bb, D d, and Ee, of the Cylinde Wi 
which cuts the Plane of the Baſe in the Points, 
, d, e: The Planes 44 b B, Dde E, will pak E 
thro' the Axis of the Cylinder, becauſe the Ling 
AB and DE ate Diameters of the Ellipſis; au 
conſequently rhey will form in the Plane of the Bat 
the Two Diameters ab, 4 e. But the Tangen 
Plane F A a, being parallel ro the Plane D de B 
will form in the Plane of the Baſe a Tangent, 3 
a f, parallel ro the Diameter de ; which Diane. i 
ter alſo will be Normal to the Diameter 2 b. 5 

If then, thro one of the Extremities d, of i. i 
Diameter de, you draw 2 Tangent to the Circ: 
as d b, chat will be parallel to a ö, and the Pam 
bd D, to the Plane Aab 3. Wherefore h 
Common- Sections of thoſe Two Planes, with the 
Plane of rhe Eklipfis, 3. c. the Tangent DH, ani 
che Diameter A B, muſt allo be parallel one » i 
another. | VF 

The ſame thing may be proved with regard v 
the Tangent that paſſes thro the other End E, « 
of the Diameter DO E. . 

Wherefore the Propoſition is proved. 


CONSECTARIE S: 


I. From hence tis plain, that if there be tm 
Conjugare Diamerers in an Ellipfis, as 4 B, DE; 
the two Planes which paſs thro' thoſe Diameren 
and thro the Axis of the Cylinder, will form u 
the Plane of rhe Baſe, rwo Diameters, +, 4; 
which ſhall be Normal one to another. = 


II. It follows alſo from this Prepoſition, that i 
thro any Point, as P, of a Diameter, as AB, it 
an Ellipfis, you draw an entire Ordinate, as MPN 
that ſhall be parallel to the Conjugate Diamem 
DE ; and you will have (by Conſe. Prop. 9.) thel 
Propoſitions. M P PN, (or PM): DC x C5 
(or CD) :: AP & PB. 4C x c 3, (or A Cu 
that will give us PMA. 4 PRT PD :: DC A 


Square of any Semi-Ordinate to the Diamete, 
that is MP, is to the Rectangle 4 P B under rhe 
Parts of that Diameter :: as the Square of ie 
Conjugate Diameter DE; is to the Square of it 
Diameter 4B. 


> tf Bo PP EI = HD e en 
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v R O p. XVI. 


if thro" any Point, as M in an Ellipſis AMB, and 
Tangent FM G be drawn, which in the Points 
G F, ſhall interſect any two arallel Tangents, as 
AB, BG; I/ FM, MG :: A F, B G. 


For, drawing thro the Points of Contact, 4, 
B, M, the Sides 4 a, BÞ, Mm, of the Cylinder; 
and thro' theſe Sides, and the Tangents AF, BG, 
FG, drawing the Planes FA, G Bb, F Mm, of 


Fig. 22, 


2 * 4 


CC Mm: 'Tis plain, that FF, Go, the Common- 
Sections of rhe firſt Two Planes with the Third, 
muſt be both parallel one to another, and to the 
Sides of che Cylinder. For the two Planes, F Mm, 
= = 4 -, paſſing thro' the Sides Mm, A a, which 
are parallel, will have their Common- Section FF, 
parallel ro thoſe Sides ; and for the ſame Reaſon 
G o the Common- Section of the two Planes G Bb 
and & Mm, will be parallel to the Sides B b, Mm. 
Moreover, the Line af, bg, which from the paral- 
lel Tangent Planes Fa, G Bb, with that of the 
Baſe being parallel: The Parts fm, mo, of the 
Third Tangent formed in the Plane of the Baſe 
by the Third Tangent Plane F Mm, or G Mm, 
muſt be (by the property of the Circle) parallel to 
the Tangents af, bo 
mo parallel ob. . e 
Which being ſuppoſed, by reaſon of the Right 
= Lines 4, Ff, Mm, Go, Bb; and AF, BB, 
= and af, b o, which are reſpectively parallel ro one 
W another, you will have. 

FM, MG: 


W 33. 2 E. D. 


r 


| 


55 


: F m, or Fa, mo, or g:: FA, 
CONSECTARIES. 


wo parallel Tangents AF, BG, a Diameter, as 
= 4B be drawn, which ſhall interſect in the Point 
T, another Tangent, as FM G; and if an Ordi- 
nate, as MP, be drawn to that Diameter: Tis 
plain, that AP, PB: : FM, MG:: AF, BG:: 
AT, BT. Ardalſothat P B 
A, or B84 BE 


| 


:: 4B, BT, chat is in the ſame point, 


, viz, Fm parallel F a, and 


I. If thro the Points of Cantact A, B, of the | 


— AP, BP::BT| 


II. From hence the following manner of draw- 
ing to the Point M in an Ellipfis, a Tangent, as 
M I, is taken, when the Diameter .4 B is given, 
with the Poſition of its Ordinares. 

From one of the Ends B, of the Diameter 4 B, 
to give a Point M, let the Right Line B M be 
drawn: And then having drawn the Ordinate 
M P to the Diameter AB, and taken in that Dia- 
meter towards the Point P, a Part, as PH = P 
draw H K parallel to PM, which ſhall interſect 
the Line Mm R; thro which Point, and the o- 
the End of the Diameter 4, drawing A K, and 
then MT parallel to it; that Line MT, fhal} be 
the parallel required. 

For on account of the Parallels MP, H K, and 
AK, MT ; you will have BP, OH, or PA:: 
BM MX:: TB, TA. | 


III. If in an Ellipſis there be two Tangents, as 
MT, NT, which meet in the Point 7. 

I ſay, the Diameter AB, paſſing thro the Point 
P, the middle of the Line MN, joyning thoſe 
two Tangents in their Points of Contact; ſhall 
paſs alſo thro T, their Point of Interſection. 

For, PN is an Ordinate to the Diameter A B, 
as well as PM; and conſequently the (by Cor. 1.) 
Tangents MT, N T, muſt ſo meet or interſect the 
Diameter in a Point, as T; that PB — AP, PB 


IV. If to the Points of Contact, M, N, of rwo 


Tangents ro the Ellipſis, a Right Line, as MN 


be drawn, and that it have a third Tangent, as 


[FA parallel to it: I ſay, that FA, AL, the 


Parts of that Third Tangent taken between its 
Point of Contact A; and the Two former Tan- 
gents will be equal one to another. . 

For, drawing thro the Points of Contact A, the 
Diameter AB: Tis plain, the Line MN will be 
an entire Ordinate to that Diameter, becauſe ir is 
parallel to the Vertical Tangent FL; and there- 
fore alſo it muſt be biſected in P, and (by Cor. 3.) 
will paſs thro T, the Point of Interſection of the 
Two Tangents MF, NL; or will be parallel to 
them (by Prop. 15.) when the Line MN is a Dia- 
meter. | | 

Bur tis plain in both Caſes, that FL will be bi- 
ſected in 4, by the Diameter A B; becauſe MN 
is ſo biſected in rhe Point P, by the ſame Dia- 
meter. F 


Of the Parabola and Hyperbola, particularly 


PROP. XVI.: 


| In the Parabola, every entire Ordinate (as Mp N) 


to a Diameter, as AB, is biſected by that Dia- 
meter in the Point P, and Vice Verſa. 


Vol. II. 


" 


= "CON 


For having made an Elliprick Plane which fhall 


paſs thro the Line MN, that will form with the 


Fig. 22. 


— © 
* ” 
* 
* . 
* i , 


Tangent Plane SD E, parallel to the parabolick 

Plane, a Tangent, as D E parallel to MN. 
Again, the Plane $ A FE, drawn thro' S the Ver- 

tex of the Cone, and thro' the Tangent 4 E, which 


; 


PROP. XVIL 


N 0 (See Fig. 23) 

If thro" M any Point in a Parabola, you draw an 
Ordinate Mp, to any Diameter A B, and alſo , 
Tangent MP, meeting in T, that Diameter pro 
duced beyond the Vertex A. IT ſay, AP wil py 
ways be equal to AT. | 


The fame thing being ſuppoſed; as in the 
Propoſition : Let thefe bh ee thro $ * 
Vertex of the Cone, and the Line MI, a Tan. 
gent Plane S T M, which will form in the Ellip. 
tick Plane, the Tangenr ME, which will cut 
the Diameter of the Ellipfis 2 D, in a certain point 
as H, thro which the Line SU paſſes: And laſt. 


ly, let the Right Line TG be drawn parallel 
to 4, | 


This being well underftood, you will have (by 
Cor. 1. Prop. 16.) DH, Ha::DP, Pa, and al. 
rernately DH, DP :: Ha, Þ a. But by reaſon of 
the parallel Lines A B, S D, and SA, TG: Tig 
plain, that DH DP :: S H, ST:: Ha Ga; where. 
fore Ha, Pa: : Ha, Ga; and conſequently p, 


paſſes thro 4, the Vertex of the Diameter 4 B, Ga; and therefore AP = AT. Q. B. D. 


will form in the Elliprick Plane, a Tangent, as Fa; 
and the Line D a jointly, the Points of Contact of 
the Two Tangents D E, af, will paſs thro' the, 


i iameter AB 1 llel ro |. . > . 

d Moog 7 A 45 . In the Oppoſite Hyperboias, every Diameter, as AB. 

| e  paſſeth thro C, the Point of Interſection of the 
This ſuppoſed, Amprotes, and is there cut into two Equal 


* Parts, and vice verſa; that Point is called the 
Becauſe by the Hypotheſis AF and MN, are Centre. 
parallel, (vid, Def. 14.) it will follow, that the | 
Tangent af, which is the Common: Section of two 

Planes paſſing thro thoſe Lines, will be parallel io 

MN, and conſequently to D E. Whence it ap- 
pears, that the Line D a (by Def. 13.) joining the 
Points of Contact of the two parallel Tangents | 
D E, af, is a Diameter of the Ellipſis; and alſo | 
that the Line MN, which is parallel to thole | 
Tangents, and terminated by the Ellipſis, ſhall be 
by Prop. 14.) biſected in the oint P. | 


PROP. XIX. 


Let H Sh be one of the Two Common-Sedions 
of a Plane 8 to the 8 Plane, and 
the two Oppoſite Conick-Surfaces; and let the 


Fig. 242 


The Converſe will thus appear, | 


Draw in the Parabolick Plane, rhe Tangent 
AF (by Cor. 4. of Prop. 5.) parallel to the Line 
MN; and thro' the oint and Contact A, a Dia- 
meter, as AB, the Line MN will be an Ordinate 
rightly apply d (by Def; 14.) and conſequently 
muſt be biſected in P. 5 

And becauſe there is but one only Diameter 
that can paſs thro that middle Point P; AB muſt 
be it, (by Def. 15.) and in the following Collory. 
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CONSECTART. 
Hence tis evident, that if thro any two Points 
P, Q, of a Diameter 4 B, two entire Ordinates, 
MP N, OR, be drawn; you will always have 
this Proportion: (by Conſect. Prop. X.) That MP 
x PN. or PM. O Ax AR (or O ):: AP 
AQ, That is, the Square of any two Ordinates, [ 
as oft MP, QO, ro any Diameter, as AB, are 
always as the Abſciſſæ or intercepted Parts of that 
Diameter, AP, 4 


/ 


SSI 


Aſſymptote FG be formed by the Interſection of the 
Plane of the Hyperbola, with that which touches Wl 
the rwo Surfaces H Sh. 0 Ler 


— 


* "ICs 


C ON 


8 


E BG, which paſs thro the Ends of the Dia- 
meter AB, and interſect the Aſſymptote FG in 


choſe will form with the Tangent Plane which 
—_ thro* the Side HS , the parallel Tangents 
E, and Gf; and in the Tangent Plane S A F, 
the parallel Tangents, AF, af. 


G h, being contained between the Two other 
— F G, 5 h, will be equal. And the Simi- 
lar Triangles, 8 H y, 8 hf, and 5 FA, SF A, will 
give HF, hf :: Sf, „f:: FA, fa; and alſo 
HF, F4 :: bf, fa :: (by Prop. 16.) to GG B. 
And hence, becauſe HF, HG; it will follow, 
that A F = BG, and becaule of the Similar Tri- 


= CB: That is, the Aſſymptote FG, biſects the 
Diameter AB in C. | 


 {mptore, that it ſhall paſs alſo thro C, the middle 
of the Diameter A B; from whence tis apparent, 
= That the Diameter A B' paſſes thro C the Centre 
of the Two Aſſymptotes, and is there biſected. 

Loet there be then a Line, as 4 B, which paſſing 
thro' C the Interlection of the Aſſymptotes, ſhall 


: | interſe&t rhe Oppoſite Hyperbola's in the Points | 


AB. If then you draw thro' the Point A, the 


Tangent, DG, (by Conſect. 4. Pr {: 5.) parallel 
to AF: Lis plain, That ſince the Line 4D may 
de proved to be a Diameter, it will paſs thro C 


the Hypotheſes) paſſes thro the ſame Two Points, 
is biſected in C. 

CONSECTART 
Hence you ſee, that from any Point given with- 
in an Hyperobola, there can be but one only Dia- 


meter be drawn; becauſe no other Line can paſs 
thro' that Point, and thro the Centre. | 


PRO DP. XX. 


In the 2 Hyperbola's, eve entire Ordinate 
Mp N, is biſected in P, by its proper Diameter 
AB; and vice verſa. 


Let there be drawn thro' the parallel Tangents 


the Points F, G : Two parallel Elliprick Planes; 


This proportion being made, the parallel Lines | 


angles, ACF, BCG; it will follow that 40 


The ſame thing may be proved of the other Afſ-| 


* | Tangent AF, and to the Oppoſite Hyperbola, a a 


the Point of the Interſection of the Afſymprores, | 
It muſt be co-incident then with 4 B, which (by | 


A, C; wherefore the Line A B is a Diameter, and | 


| Having made an Elliptick Plane to paſs thro' the 
Line MN, it will form in the Two Tangent 
Planes, S A F, SBG?, the Tangents af, bo. 


Fig. 25. 


| | And the Line a connẽcting the Points of Contact 


of thoſe Two Tangents, being the Common-Secti- 
on of the Elliptick Plane of rhe Plane S4 B, will 
paſs thro the Point P. 


But becauſe by the Hypotheſis, the Two Lines 


AF, MN are parallel; it follows, That the Line 
nf, which is the Common Section of Two Planes 


| paſſing rhro* thoſe Two Lines, will be parallel ro 


For the ſame Reaſon, the Tangent b g, which is 
the Common- Section of the Elliptick Plane, and 
of the Tangent Plane S BG, which two Planes 
do paſs thiro the Two parallels MN, BG, will 


be parallel ro M N. 


The Tangents then, af, bg, will be parallel 
one to another; from whence ir will follow, Thar 
the Line ab (by Def. 13.) is a Diameter of the 
Ellipfis ; and alſo that the Line M N (by Prop. 14.) 


is biſected in the Point P. 


And to prove the Converſe, 


Draw in the Plane of the Hyperbola, Two Tan- 
gents, as AF, BG, (by Cor. 4. of Prop. 5.) paral- 
lel ro the Line M N, terminated within the Hy- 
perbola: And then, having drawn thro' their 
Points of Contact, the Diameter; tis plain (from 


I Def. 14) that that Diameter will have the Line 


| MN an entire Ordinate rightly apply'd, and that 


it ſhall biſect it in P. But as there can bur one 
Diameter paſs thro that Point (by Cor. of Prop. 
20.); it will follow, that if a Line, as MN ter- 
minated in P by a Diameter A B; it muſt be an 


| Entire Ordinate, and rightly applied in that Point. 
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CONSECTART. 


Hence tis apparent, That if you righ:ly apply 
Two Entire Ordinates MPN, and O Q R, to 
one and the ſame Diameter; ir will always be (by 
Conſe, Prop. 9.) MP x PN, (or PM*) O N. x 
QR (or O) :: AP x PB, AQ x QB. 


PROP. XXL 


If thro* any Point M in an Hyperbola, a Tangent 
MFG be drawn, interſecting two other parallel 
Tangents, AF, BG, in the Points E, G. I ſay, 
that MF, MG :: AF, BG. 


Drawing Two elliprick and parallel Planes, | 


which ſhall paſs thro' the Tangents AF, B &, they 


will form in this Tangent Plane S MG; two Tan- 


Fig, 26. 


T 

if a Right Line F G, terminated between the Army. 
totes of an Hyperbola, touch the Curve in 4 Poine 

as A, it will always be biſefied in that Point. 


Let there be drawn thro' S the Vertex of the 


Cone, and thro the Two Aſſymptotes C F, Cc 
Two Planes touching the Conick-Surface. (See 


Fig. 27. 


Def. 16.) in the Sides S M, SN, where the Plane 
M 4 N, parallel to the Hyperbalick Plane, inter. 
ſects it. | ; 7 
Let there be ſuppoſed drawn alſo an Elliprick 
Plane, paſſing thro the Right Line FG; this wil 
form in the Two Tangent Planes, Two Tan- 
gents, MF, MG; and in the Plane MSN, 2 
Right Line MN parallel ro FG, and connect 
ing the Points of Contact of the Two Tangent, 
| This ſuppoſed, tis apparent, what the Line FG 
(by Conſe&. 4. Prop. 16.) is biſected in A ; be. 
cauſe it touches both the Ellipfis, and the Hyper- 


| bola in that Point. 


CONSECTARIES. 
I. As there can be but one Line FG, which 


 ] paſfling thro a given Point 4, within any Angle 


gents HF, bG, which will be parallel, and the 


FElliptick Plane paſſing thro B G, will form in the 


Tangent Plane SAF, a Tangent af, which will 
interſect the Tangent h in the Point 7, where 


the Line S F cuts the Elliptick Plane. | 


This being laid down, or ſuppoſed : The Tan- 
ents af, B &, will be parallel, becauſe each is 


ſo to the Tangent A F. And therefore (by Conſe&. 


from Def. 1 5.) you will have BG, GH:: af, Fh, 
(and becauſe of the Similar Triangles $ b, S HF; 
and Saf, SAF):: AF, FH: Wherefore BG, 


AF:: G, FH (i.e. becauſe of rhe Similar Tri- 


angles NC h, MF H):: MC, FG. Q. E. D. 
NB. Tis evident, That from this Prop. the 


fame Corollaries may be drawn, as ate in the 
Ellipſis (from Prop. 16.): And therefore there is 


no need to expoſe them at length here. 


FCG, and terminated by its Legs, can be bi- 
ſeed in that Poimr : It follows, that if a Right 


Line FG, terminated by the Aſſymptotes of an 


Hyperbola meer the Curve in a Point, as 4, and 


be there biſected, it will be a Tangent to the 
Hyperbola in that Point. 


II. Hence tis evident, That to draw thro 4 
Point given, as A, in an Hyperbola, whoſe A. 
ſymptotes C F, CG, are given, a Tangent, 5 
FAG ; you need only draw AD parallel to one 
of the Aſſymptotes C G, and terminated by tht 

other; and having then taken DF = to CD, 
draw the Line FA G, for that ſhall be the Tan: 
gent required, 7 ; | 

For, by reaſon of the Similar Triangles F C6, 
and FDA; the Line FG muſt be biſected in 4 
becauſe C EF, (by rhe Conſtruction) is ſo in D. 


o 
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II If any Two ro PAD w_—_ 2 Hyper- 
:\ola; be joined by a Right Line, as „inter- 
ſechng che . n Points HK: Then 


* 


ſecting the Aſſymptotes in the 


Fig. 28. 


will the Two Lines MH, N K, being the Parts 
of MN, lying between the Curve and its Al- 
ſymptotes, be _ equal, BY 
or having drawn thro P, in the middle Point of 
MN, a Diameter, as CP, and thro' the Point 
4, where that Diameter meets the Curve, a Line, 
as FG parallel to MN, and terminated by the 
_ 41 mprotes: Tis plain, that that Line TG, FG, 
W (by Prop. 20.) will be a true Tangent in the Point 
A, and conſequently will be biſected in that 
Point (by this Prop. 22.) Whence tis clear, from 
the Similar Triangles CA F, C PH, and C AG, 
CPK; that PH=PK, and conſequently (be- 
W cauſe MN is biſected) MH = NK N. E. P. 


Fig. 29. 


in 1 2ves. 


CON 
Point 4, and the Centre C, the Diameter 4B, 
and alſo the Two Right Lines B D, BE, parallel 


CBD, and C A, CBE, being not only Simi- 
lar, but alſo reſpectively equal one to another, be- 
cauſe C 4 = CB, (by Prop. 19.) Therefore B D 


| = AF, and BE = AG; and conſequently B D 


x BE = FA Xx 4G. Bur from the former 
Caſe, KM x MH = DB x BE; wherefore 
now allo FA x 4G = KM » HM. 
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Demenſtrata ab Iſa. Barrow.” Lond. 1675. 470. 
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Superficies Coniques & Cylindriques per De la Hire a 
Pars. 1675. 4to, F ba 
Ejuſdem de Cycloide & Sectionibis Conicri, 
De la Hire Sectiones Conice, Paris Fol. 1685. 
Barocius de Aſymptots Conftruends. | 
Mzlnes Sectiones Conicœ. Lat. 8vo. 5 
Schotenij Organice Conicar. Sectionum Deſcriptio 
Apollonij Pergæi Sectiones Conice per Richardum. 
Folio. p 
| Mydorgij Sectiones Conicæ. 


uadrat. Virculi & Sedionum Coni, Fol. 
Robinſon Trafiflation of De 1a Hire s Conicks, 


Traite Anal que des Sedione Coniques, per M. Ia 


Marquis de I Hoſpital. Paris 1707, 


 CONICK-Surface, Let the fide of a right Cone 
be calld a, the Radius of irs Baſe : Then by 


what is provd under the Word Pyramid, the Area 


of the Convex Surface of the Cone is = the 


IV. If thro' any Point, as 4, in an Hyperbola, 
Two 95 Lines, AF, AG, be drawn and ter- 
minared by its Aſſymptotes; and if from any other 
Point, as M, in the {ame Hyperbola, or its Op- 
polite, you draw to other Right Lines MH, MK, 
| terminated alſo by its Aſſymptotes, and parallel 

to the Two former AF, 16868. 
1fay, the Rectangle FAG, will always be e- 
qual to the Rectangle H M K. | 


. 


1. When the Points AM, fall in one and the 
ſame Hyperbola, having drawn a Right Line 
joining the Two Points 4, M, and cutting rhe 
Aſſymptotes in P and Q; the Similar Triangles 
PAF, P MH, and CMX. 2A, will give 
WT thele Proportions: AF, MH: : AP, MP, (by 

Cor. 3.) : MN: AQ :: MK: 46; and then 
mulriplying the Extreams and Means, you have 
F4 x 4G = HM x MRX. : 


2. Whenthe Points A, M, fall in the Two Op- 


Periphery of the Baſe Multiplied into the fide of 
the Cone. That is, Since 2 r = to the Diameter, 
and 27e= to the Periphery, it will be expreſſed 
by re 3. And from hence it will be eaſie to de- 
duce that Noble Propoſition of Archimedes. That 
a Circle whoſe Area # equal to the Convex Surface of 
the Cone, will have its Radius a mean Proportional le- 
tween the Side of the Cone and the Radius of the Baſe. 
For ſince /: ar is ſuch a mean Proportional between 
a and r; if you ſuppoſe that to be the Radius of the 
Circle required, its Diameter will be 2 4/: 4 and 


Periphery 2 /: rea into i Vr 4, the half Radius, 
the Area will be rea, the very ſame with that of 
the Surface of tile Cone. Q. E. D : 


for as that Radius is to irs Periphery, ſo will the 
Radii of che other Circles up to the Vertex be to 
their reſpective Peripheries. But all thoſe Radiĩ 
are the Elements of a right Angle Triangle, whoſe 
Altitude and Baſe are given; and conſequently its 
Area is known : wherefore as any one Radius to 
its Periphery, ſo will the Area of the Triangle 
which is the Sum of all, be to the Sum or Aggre- 
gate of all the Periphers, i. e. to the whole Co- 
nick Surface, which therefore will be known, 


without irs Baſe, and this is formed by the Moti- 
on of a right Line fixt in a Pojnt above and below 


polite Hyperbola s; having drawn thro the given 


moved round the Periphery of a Circle. 
| a | 


_—_— 


to A F, AG, and terminated by the ſame Aſſymp- 
totes: Tis evident, That the Triangles CA, 


Nouvelle Methode en Geometric parles Sections des 


Gregoxsj a St. Vincentio Opus Geometrigum de 


irs Periphery 2 /r4e; and by Multiplying the 


The Surface of a right Cone may be eafily had : 
| by having the Radins of the Circle of the Baſe ; 


Conick-Surface, is the Conyex Surface of a Cone 


14 


"CON CON 


CONJUGATE-Diameters, in reſpect of one| Let 4B D, be a Semi. circle on the Diameter 
another. in the Ellipſis, are ſuch as are parallel ro AD, 4B and A, two Subtenſes drawn at plea. 
Tangents meeting the Curve in each others Ver- ſure from the end of the Diameter 4, from B and 
tere d. „ Aan 26045 I Aare drawn the infinite Lines BC and XS perpen- 

Conjugate· Sections, See Sectiones Sequentes. | + 

CONSERVATOR, is a delegared Umpire, or 
ſtanding Arbirrator, which as a third impartial | 7 

Friend, was choſe and appointed ro Compole and Fig. 1 
Adjuſt all differences that ſhould ariſe between two 
other Parties, Dr. Rennet's Gloſſar. | 

CONSISTORY, is the Court Chriſtian or Spi- 
ritual Court, This was held formerly in the Name 
ot the Cathedral Church, or in ſome Chappel Iſle 
or Portico belonging to ir, in which the Biſhop 
Preſided, and had ſome of his Clergy for Aſſeſſors 
and Aſſiſtents, but this Conſiſtory Court is now 
half by the Biſhops Chancellor or Commiſſary, 
and by Arch. deacons or their Officials. | 

CONSTITUENT Particles of any Natural 
Body, are thoſe ſmall Particles of which it is Com- 
pos d. See Perticles 

; CONSTITUM, in the Civil Law, is a promiſe 
tor a Debt upon a Nude Covenant, without Sti- 
pulation-*5 36. 8 | 

CONSTRUCTION of Equation, an eaſy way 
of Conſtructing Cubic and Biquadratick Equati- 
ons without the Parabola, Communicated by the 
Ingenious F. P. M. A SI TY 
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In order to this Method of Conſtruction, I con- 
ſider each ſide of the Equation, as the Product of 
two Multipliers, the one of two Dimenſions, the 
other of one, (each Term in a Cubick Equation, 
being ſuppoſed of three Dimenſions) E. G. In} 
this Equation x x x + [&& = n; I conſider it | 


as in this Form xxXxx-Fp=n=b'Xe 3 
being taken at pleaſure for any Number whoſe 
Square is leſs than n divided by b gives c.) Or| , 


elſe in this Form, x x +pxXxx=n=b'Xe;| | 4 
either of which Forms may be made uſe as ſeems 
leſs for Conſtruction, And becauſe x is yet un- 
known, and muſt be taken by gueſs, I put 7 in-. | 
ſtead of x the Multiplier of two Dimenſions, and | *s "BE 
for x in the other of one Dimenſion ; and then dicular to AD, BC interſecti g it in m, and 2s 
the former Equation will ſtand thus à 4 Xx y + pj 2 ; pau 4 draw the Line AS interſecting BC 
b Xe; or (the other way,) 33+ N * = [Tak IT ASins, 1 that ABq: AXq:: 


5? xc. In both which Forms, the given Quanti- WEL as. = 
ty 6* * = ”, is the ſame as in the firſt Equa- | For (by the Nature of a Circle) DA x mA = 


cio, and conſequently the Reſult or Value of the Þ 97 ag 4 1 mph: A 45 chen * Kate 
other Terms is the ſame alſo. : 437: 447: mR 18 R 
Ihe Deſign chen, of this Method is, by raking | | Multiply the extream and middle Terms, and 
a Number or Line by gueſs (ſuppoſe z) to repre- tis 4 B qxnS=AZqunR; if tre we 
ſent x in one of the Multipliers of the given Equa- ſuppoſe 4 AB=b. nS=c, 4 7 to the Square- 
tion, to find another Number or Line (50 which | Root of the Multiplier of two Dimenſions (in a 
ſhall repreſent x in the other Multiplier; and then | Cubick Equarion reduc d into the Form above di- 
if 3 Nac be N e ro bring them by Tryals rected,) then will a R be equal to the other Mul- 
to Equality, which in moſt Caſes, is eaſily done, tiplier of one Diviſion. So in the firſt Form above, 
obſerving their Difference and the Nature of the | 


„ wi A ER IR as et: 


a 3) yy; Wd 4 ow 


Scheme or One: Ys (XXY = x c) if AX = x, then is mR 
Before I give Examples, I will premiſe this Lem- | — f : 5 
ma, which ſhews the Ground m Demonſtratio 5 25 nn Form 72 975 85 
af this way of Conſtructioun. I' x c, if AX g VN z, then is m RS 
5 „„ 5, and if » = x, then 4 & in the given Equa- 
: 5 tion. 8 | 
Example I. 
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. Suppoſe I would Conſtruct this Cubick Equs- 
ion X XX — 4 XX = 72, or x xXx p =% 
I take 16, as a convenient Square Number, 
 [ (which I call b,) and cherewich [ divide 72; the 

| corn | Quotient 


eee „ of 


24 2 Wa JJ 


7 tle Arch Pp; and then (ac a venture) draw the 
= Chord 4 z ( ) interſecting the Arch Pp in p; 


—.— 


C 0 f 
bs | o s.\ Ra 
—— 


n 


Dc, and bbe 


Quotient is 4+ which I call e, LV 


n 


In the Semicircle 2 5 I draw whe Chord 
== | w th 


— 7 = 72] I deduce alſo the other fide of the 


Equation into two Multipliers (as above) and then | 


tis T* 4 =p =72=16 x 47, Which is the 
firſt form for Conſtruction, © | 

I deſcribe a Semicircle 4'B D, (See Fig. 1.) of 
a convenient bigneſs for my Scale of equal Parts, 
(which here, for- this Figure, is of 24 in an Inch, 
10 of which parts make an Unite or 1.) and ha- 
ving drawn the Diameter A D, I take 4 (Units or 
large Diviſions). off the Scale, and draw the Chord 
AB — 4 = b, from B. I draw the infinite Line 

BC, perpendicular ro AD, and interſecting it in 


m. 
I rake 4 (= c) off the Scale, and fer that Di- 
ſtance with the Compaſſes from m to C, and tho- 
row CI draw CS parallel to A D. | 
For the firſt Tryal I conſider that the Root x 
muſt be bigger than 4 or p, (elſe the Negative 
Term — 4x x, wou d take away more than xxx, 
and ſo the given Quantity wou'd be Negarive; ) 
therefore raking 4 (=p) from the Scale, with 
Center A, and Radius Ap = 4, I deſcribe the lir- 


lois Ap = = 4, andthe Line pz = =p 
or 3 — 4. From 2 Idraw AS perpendicular to 


CS, and interſecting it in S, and then the Line AS 


interſecting MC in r. So is Mr =y — 4, or y 
— 7, (the other Multiplier in the Equation) which 
being greater than the Line p x (ro which it ſhould 
be equal, ir ſhews that x, was taken roo little. 
After the ſame manner I try another z, which 
the view of the Scheme will now direct me to li- 
mit, till 1 find A X, which Anſwers the demand. 


For making AX , then is PA (XJ 4) 


= MR (=y—4) conſequently X = x, 
z taken from the Scale, is equal to 6, the Root 
ſought. 3 


The ſame concluſion would follow if I had in- 
verted the Order of proceeding, and had begun 


with Mr, and thereby found AF (in a firſt tryal,)] 


for in this Caſe I muſt have taken a Line for y (by 

gueſs) and made mr = y — p, and then having 

drawn AS interſecting m & in r, and CS in S. Al- 
ſo 5 parallel to BC, touching the Semicircle in | 
. I draw A which will be equal to x; ſo is the 
Line 55 =z7— p, which ought ro be equal to 
my ; ur not being ſo, another tryal muſt be 
made. | 


— 


EXAMPLE I. = 
Suppoſe I would find the Root of this Equati- 


on xxx — 3xx + 2x= 24. or xxx —p2x| 


-4q9x=n. I rake for bb, 9. by which divi- 
ding 24, it gives C = 2}, and then I put the E- 
1 into this Form 2à — PT＋ 7413 


C=2;. CS parallel to 4 D. e 


Fig. 2. 


nner bees e ese see 0 


3 
1 2 a 
{-:. | 
— n eee 
. 5 
N 
to, 


I find Y —px 77 by Big. 3: where 4p 
=p =3, and is Biſected in C. PN=q=y/z 
= 14, Pd is perpendicular to Þ A, Ax. AX, 


Fig. 3. 


EF. =: 


"* 000 „ N " 
SY 


&c. are Lines taken by gueſs for 3. 7d, D, Sc. 
are Arches of Circles 2 wink 4 « — 
Radius Cx, CA, &c. So are P d, PD, &, = 

n xx, 


3 — . St — 2 2 S Lr 3 „ —— 
* „ 2 ⁰ dt edna r * 


——_—_— R 


A CON 


asd ag. DB, Se = err 0 
(For continuing the Arch X D (for inſtance,) to e 
in the Diameter; XA (PS) = 3. P I = x 
— p. Therefore PD (= Y PexPXI}= 
V; x z—p = zz — pz. And PQ being 


/ 
£ 
S — ___. 5 
% 
= 


_—— 


pz, And 
. DQg. (DPA P N EPR 
＋ 74. therefore D Q = Vx i —Pex+ 99) 


Having found d Q = | 


vr—rr+gg I 
draw Az (See Fig. 2.) "dQ, and then (as in 


the former Example) find mr = y, which being 
much leſs than z (or Az Fig. 3.) I find that have | 
err'd in my ſuppoſition of 3. And conſidering that 
| (See Fig. 3.) the bigger A & is, the bigger will 4 N. 
de alſo, and conſequently mr the leſs; I try again 
with a Leſſer 3, and at laſt find, that making 4 
(Fig. 3.) =x, D Qwill be VX XPA qq, to 
which I make 4 & (Fig. 2.) equal, and thereby 
find m R= = 7, which is therefore the Root 
and the Scale ſhews the Number to be 6 = x. 


* 


For another Example may be propos d, the 


Doubling of the Cube; that is, having the Root 
or Side of a Cube given, to find another Line 


whole Cube ſhall be double the former Cube. | 


| In this Caſe ler AB (Fig. 1.) be the Side of the 
given Cube; m =2 AB, Ax = x, the ſought 


Root taken by Gueſs, by which finding mr (as 
above) if mr = Az, then is Ax the Root of the 
double Cube ſought; elle another tryal muſt be | 


made 


ABq:Atqu:: mrinsS=mec=2AB theref.| 


24B * 434 IT 2 AB, cub. = Azq*X mr = 
” ; cub. (when AZ — mr.) | 


Several things might be added conducing to a | 


more ready determining of the Root ſought; 
which any one who ſhall think fir ro make tryal, 
may himſelf obſerve and make uſe of. 5 

By ſomething alike Method may Biquadrarick 
Equations be Conſtructed alſo, and if the lowelt 
Term be wanting, as eaſily as a Cubick. Of 
which I'll here give you an Inſtance, Suppoſe this 
Biquadratick Equarion x* 
I divide n by a leſs Square 


Quotient I call CC, 3 CC, then a bc. 
1 divide alſo the other fide of the Equation in. 


Number, ſuppoſe b* the 


* 


— — — 2 — 


J = of 


| ford Euclide 
| quations may be Conſtructed from the 58 and 55 


| when a Curve Line as 


Co. © 


— ts 


— — 


to two Multipliers, vi. & * x? "px +99 


b* x C*, whence x x VX -j-p x +79 
, * 0 3 Ip. 2 q — b * 
Or, Subſtituting and 7 for x (as ] DE Cub Mo 


= 
*. 


— 


— 
— 


— — 


b x C. I take à by 


— —— — 


guels, and therewith find 


the Second Ex. 
convenient Fe. 
AB , and 
4 { bur if 5 be greater 
sand AC = b.] Tho 

5 I draw A C P perpendicular to A D, 1 . 


ing A X = iq; dI-pxA- 9, 
cepted Chord 77 and 17 f 
ther equal to x, the Root ſought. 
be made with another 3. 

I might have taken the Biquadratick Root 
and then b — c, ro which the Diameter 4 D 
have been equal; the Demonſtration depends on 
this, that ATx AN = AB x Ac, which I thus 
prove, (having drawn 4 K to the interſection of 


ſo is the inter. 
= 7, then is ei. 


Elſe tryal muſt 


of 7, 
muſt 


; 


, 
; 


1 
N P D 


— _©@©_—_— 


XP with the Semicircle) 4 B 
A *. AB x 
a-Iike reaſon A Ty: AK :: (AM :AP 725 41 
AA ATX AN AKg = ABx ic 

_ The ſame Method will hold for compleat Biquz- 
draticks, but will be too operole, ; 


g: ARgq:: (An: 
AC=AKg. By 


See Mr. Halley's Conſtructio I | 
Biquadraticks in Phil. Tranſ. N. 1 8. 050 * 45 
Bernoullis Animadverſions on the Carteſian Geo- 
metry in the AR. Ernd. Lip. 1. for Fune 1688, And 
his True Geometrical Conſtruction of Solid and mar 
than Solid Problems by Rege Lines and Circles only, 


| for the Month of Sept. 1689. 


Dr. Gregory in his Preface to his Excellent Ox. 
in G. L. ſhews that all Quadratick E- 


of Euclides Data. 
_ CONTRARY Flexion and Rerragreſſio of Curve, 


pag. 153.) A FK (vide Hays Fluxions 


CONTRARY Legg'd Hyperbola. is 2 yper 
Cn eee ali 
Ut rowards cont ts ; 
trary-ways. See Curves. 8 
CONTRASTE, is a French Term uſed in Pain 
ting and Sculpture, and ſignifies the due placingoſ 
the Different Objects and Parts of the Figures; 
and produces that Variety which is ſo pleaſing 10 


| the Attitudes, as if in a 


Grouppe of three Figures, 
one ſtand our forward, the — hh , and 


rhe third appear to the middle between them, the) 
ap ſay, 


while & is unknown) 9 x y/ II 77 


a — Ro „ 


ve, 
ions 


per- 
exp 
con- 


Pain- 
ngol 
les; 
ng in 
ures, 
} and 
they 


99 85 
=B 


+ 


ä 


COP 


ay tis well Contraſted : So they ſay alſo, that to 
dender the Attitudes of Figures agreeable and juſt, 
they muſt be natural and active, varied in their 
Actions, and Contraſted in their Members: So that 
tor Figures ro be well Contraſted, is for them ro 


| lively, and to expreſs the Motion proper to the 


Deſign of the whole piece, or of any particular 
Grouppe. 
CONVERGING Hpperbola, is one whoſe Con- 
cave Legs bend in towards one another, and run 
zoth the ſame way. See Curves, 
Converging Series, is a Method of Approxima- 
nion {till nearer and nearer towards the true Root 
of any Number or Equarion, even tho it be im- 
poflible to find any ſuch True Roots in Numbers, 
See Approximation and Square Roots in Vol. I. 
COPPERAS. The way of making Copperas is as 
follows; Copperas Stones, which ſome call Gold 
Stones, are found on the Sea-ſhore in Eſſex, Hamp- 


hire, and ſo Weſtward. There are great Quantities 
in the Clifts, but not ſo Good as thoſe on the Shore, 


* 


where the Tides Ebb and Flow over them. 


The beſt of them are of a bright ſhining Silver 


Colour; the next, ſuch as are of a Ruſty deep 
Yellow ; rhe worſt are ſuch as have Gravel and 
Dirt in them, of a ſadder Umber Colour. 

In the midſt of theſe Stones are ſometimes found 
the Shells of Cockles, and other ſmall Shell-Fiſhes ; 
imall pieces of the planks of Ships, and pieces of 
Sea-coal. = 

In order to the making of Copperas, they make 
Beds according as the ground will permit; thoſe 
at Deprford are about 100 Foot long, and 15 Foot 
broad at the Top, and 12 Foor deep, ſhelving all 
the way to the Bottom. | | 

They Ram the Bed very well, firſt with ſtron 
Clay, and then with the Rubbiſh of Chalk, where- 


by the Liquor which drains ont of the Diſſolution 


of the Stones, is convey 'd into a Wooden Shallow 
Trough, laid in the middle of the Bed, and cove- 
red with a Board; being alſo boarded on all ſides, 
and laid lower at one End than the other, whereby 
the Liquor is Convey'd into a Ciſtern under the 
Boiling-Houſe. Hg | „ 
When the Beds are indifferently well dryed, 
they lay on the Stones about two Foot Thick. 
Theſe Stones will be five or fix Years before they 
yield any conſiderable Quantity of Liquor ; and 
before thar, the Liquor which they, yield is bur 


They Ripen by the Sun and Rain ; yer Experi- 
ence proves, that Warering the Stones, although 
with Water prepared by Lying in the Sun, and 
poured thro very ſmall Holes of a Watering-Por, 
doth Retard the Work. © 

In Time theſe Stones rurn into a kind of Virri- 
olick Earth, which would Swell and Ferment like 
Leavened Doug. | 

When the Bed is come to Perfection, then once 
in four Years they Refreſh it, by laying New Stone 
on the Top. 8 

When they make a New Bed, they take a good 
quantity of the Old Fermented Earth, and mingle 
c with New Stones, whereby the Work is haſtned. 
Thus the Old Eatth never becomes Uſeleſs. 

The Ciſtern before-mentioned is made of ſtrong 


Ocken Boards, well Joined and Calked. That 


it Deptford will contain 700 Tun of Liquor. Great 

Care is taken, that the Liquor doth nor Drain 

caro the Beds, or out of the Ciſtern. The beſt 

vay to 5 ſame, is to divide the Ciſtern 
Ol. II. | 


43.1 


in the middle, by Oaken Boards Calked as be- 
fore ; whereby one of them may be mended in 
caſe of a Defect. ro 

The more Rain falls, the more but the Weaker 
will be the Liquor: The Goodneſs whereof is 
tryed by Weights prepared for that purpoſe. Four- 
teen penny Weight is Rich; or an Egg being put 
into the Liquor, the higher it ſwims above the Li- 
quor, the ſtronger it is. Sometimes the Egg will 
Swim near half above the Liquor. 

Within one Minute after an Egg is put in, the 
ambient Liquor will Bofl and Froth; and in three 
Minutes the Shell will be quite worn off. 

A Drop of this Liquor falling on the Manufac- 
tures of Hemp, Flax or Cotton Wooll, will pre- 
ſently burn a hole thro' ir. As alſo in Wollen and 
Leather. | 

Out of the aforeſaid Ciſtern, the Liquor is pump- 
ed into a Boiler of Lead, about 8 Foot Square, 
containing abour 12 Tuns, which is thus ordered. 
Firſt, rhey lay long pieces of Caſt Iron, 12 Inches 
Square, as long as the Breadth of the Boiler, a- 
bour 12 Inches one from another, and 24 Inches 
above the Surface of the Fire. Then Croſs-wiſe 
they lay ordinary flat Iron Bars as cloſe as they 
can lye, the Sides being made up with Brick-work: 
In the middle of the Bottom of this Boiler is laid 
a Trough of Lead, wherein they pur ar firſt 100 
pound Weight of Old Iron. 

The Fewel for Boiling is New-caſtle Coals. By 
degrees, in the Boiling, they pur in more Iron, a- 
mounting in all to 1500 pound Weight in a Boiling. 
As the Liquor waſtes in Boiling, they Pump in 
in freſh Liquor into the Boiler: Whereby, and by 
a Defect in ordering the Fire, they were ont to be 


g | above 20 Days before it was enough ; when that 


is, they Try, by raking up a ſmall Quantity of Li- 
quor into a ſhallow Earthen Pan, and obſerving 
how ſoon it will gather and cruſt about rhe Sides 
thereof. But now of late, by the Ingenious Con- 
trivance of Sir Nicholas Criſp, the Work is much 
Facilitated. For at his Work at Deptford, they 
Boil off three Boilers of ordinary Liquor in one 
Week; which is done, firſt by ordering the Fur- 


the Bottom and Sides of the Furnace. 


Liquor into the Boiler to ſupply the waſte in Boil- 


ing, whereby the Boiler was checked ſometimes 


10 hours, Sir Nicholas hath now a Veſſel of Lead, 


Conveyance of Hear from the Furnace, is kept 
near Boiling Hot; and fo continually ſupplies: the 


Thirdly, by putting due Proportions of Iron from 
time to time, in the Boiler; as ſoon as they per- 
ceive the Liquor to Boil ſlowly, they put in more 


Iron, which will ſoon Quicken it. Beſides, if they 


do not continually ſupply the Boiling Liquor with 
Iron, the Copperas will gather ro the bottom 
of rhe Boiler and Melt it; and fo it will do if the 
Liquor be not preſently drawn off from the Boller 
into a Cooler, ſo ſoon as it is enough, 

The Cooler is oblong, 20 Foot Long, 9 Foot o- 
ver at the Top, 5 Foot Deep, Taper d towards 
the Bottom, made of Tarras. Into this they let 


the Liquor run ſo ſoon as it is Boil'd enough. The 


Copperas herein will be Gathering or Shooting 


14 or 15 Days, and gathers as much on the ſides 
M | 23 


nace ſo, as that the Heat is convey'd to all Parts of 


Then, whereas they were wont to Pump Cold 


which he calls a Heater, placed at the end of the _ 
Boiler, and a little higher, ſupported by Bars of 
Iron as before, land fill'd with Liquor, which, by a 


Waſte of rhe Boiler without hindring the Boiling. 
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as in the Bottom ; /c. above 5 Inches thick. Some 
pur Buſhes into the Cooler, abour which rhe Cop- 
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| CORPORAL of a Ship, is an Officer that hath 
the Charge of ſetting the Watches and Centrieg 
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peras will gather: But at Dep#ford they make no 
ule of any. 
Thar which ſticks to the ſides and to the Buſhes, 
is of a bright Green, that in the Bottom of a foul 
and dirry Colour, | 
In the end of 14 Days, they convey the Liquor 
into another Cooler, and Reſerve it to be Boil'd 
again with new Liquor. 
The Copperas they ſhovel on a Flour adjoin- | 
ing: So that the Liquor may Drain from it into a 
Cooler. 
The Steam, which comes from the Boiling, is of 
an Acrimonious Smell. 
Copperas may be Boiled without Iron, but with 
_ Difficulty ; without it the Boiler will be in danger 
of Melting. | 
Sometimes in ſtirr 
they find pieces of 
the Sun. | 


ing the Earth upon the Beds, 


CORBETT, in Architecture, is a ſhort piece | 


of Timber placed in a Wall with its end ſticking 
out 6 or 8 Inches as occaſion ſerves. The underpart 
of the end thus ſticking our is ſometimes cur into 
the Form of a Boultin, ſometimes of an O---G---, 
and ſometimes of a Face, &c. according to the 
Workman's Fancy, the upper fide being plain and 
flat. Theſe Corbets are uſually placed for ſtrengths 
ſake, immediately under the Semigirders of a 
Platt- form, and ſomerimes under the Ends of 
Camber Beams; in which latter Cale they are com- 
monly placed a Foot or two below the Beam, and 
have a piece of Timber ſtanding upright cloſe to 
the Wall, from the Corbett to the Beam. 
Corbetts, alſo is a Term uſed by ſome Architects, 
for the hallow Nicks in Walls which are left for 
Images or Figures, or Statues to ſtand in. 
CORNAGE, in our Law fignifies a kind of 
Grand Sergeanty; the Service of which Tenure 
is to blow a Horn, when an Invaſion. of a Northern 
Enemy is perceived : And by this many hold Land 
in the Northern parts about the Wall, i. e. rhe Old 
P:i4s Wall. 
CORNEA Tunica, The Figure of it is of a 
greater Convexity than the reſt of the Globe of 
the Eye; and it conſiſts of ſeveral Laminæ, which 
are nouriſhed by ſo ſmall Blood Veſſels as to Ob- 
ſtruct very little of the Light; tis of a very ex- 
quiſite Senſe, that on any light touch, the Tears 
may be ſqueez'd our of the Lachrimal Glands ro 
Waſh it and Clean it. 
CORONA, in Anatomy, is that edge of the 
the Glans of the Peng, where the Præputium be- 
V1ris. | 5 LT | 
_ CORONARE Fz/707, The ancient Villains were 
forbidden Coronare Filios, that is, to let their Sons 
receive their firſt Preparatory Tonſure, or to begin 
to be ordained Prieſts, becauſe after that they are 
Free-men, and can be by their Lords no longer 
claimed as Servants in Villenage. 
CORPORA Pyramidalia, when the Blood hath 
diicharg d ir ſelf of the Seed into the Teſticles, it 


and relieving them; and who ſee that all the Soldi. 
ers and Sailers keep their Arms neat and clean: 


Copperas produc'd by lying in 


| within 6 Foot of the Top, about this Frame wy 


he reaches them allo how ro uſe them, and hath 3 
Mate under him. | 
CORPUSCLES, The Admirable Sir I/. Ney 
ton ſhews a way of gueſſing with great accuracy 
ar the Sizes of the Component Corpuſceles 9. 
Particles, of which Bodies are Conſtituted in the 
ſecond Book of his Opricks, pag. 3. See more of 
this under the Word Colour and Particles, 
CORSNED, in the Saxon is Ordeal Bread, Pay; 
Conjuratus : For the Saxons had a Superſtitious war 
of Purging themſelves of an Accuſation, by raking 
a piece of Bread and eating ir with Solemn Oath; 
and Execrations, that it might prove their Poiſyr 
Sc. if they were guilty, which way of ſpeaking 
is retain'd in ſome places to this day, elpecially in 
ent, | 
CORVUS, was a Machine invented by the 
Romans, in the Time of their Conqueſts of Sisi 
when they firſt engag'd the Carthaginean Fleet 
and was framed (as Polybius deſcribes ir Lib, 1) 
after this manner, ( 0 
On the Prow of their Ships they erected a round 
piece of Timber about 14 Foot in Diameter, and 
12 Feet in Length, on the Top of which waz 
Block or Pulley; round this piece of Timber ua 
a Plat- form of Boards 4 Feet in Length, and is x 
bout 18 Foot Long, well framed and faſtned with 
Iron; the Entrance was long ways, and it was 
moveable round the aforeſaid upright piece f 
Timber, and could alſo be hoifted up and dow, 


a ſort of Paraper Knee high, which was defended 
with upright Bars of Iron, ſharp at the Ends, and 
rowards the Top there was a Ring, by the help of 
which and a Pulley or Tackle it was hoiſted and 
lowered ar pleaſure, with this moveable Gallery 
they Boarded the Enemies Ships (when they did 
not lie Side by Side) ſometimes on their Bow, and 
ſometimes in the After- part of the Ship; the So- 
diers keeping the Boſs of their Bucklers Level with 
the Top of the Paraper, Sc. and by the means af 
this new Engine got the day of the Carthaginean, 
in their firſt Sea Fight with them, tho' the Enemy 
were long before well skill d in Naval Affairs, and 
the Romans perfectly raw and unskill'd. 

COTLAND, is Land held by a Cottager we- 
ther in Soccage or Villenage. | 
COUCH, is a Term in Painting, ſignifying the 
ground Bed, or Bafis on which any Colour lies; 
and is diſtingutth'd from thę Field, which is always 
Horizontal and upon the Flat, whereas the Couch maj 
be uprighr or Vertical, and in any other Poſit- 
tion. 

COVIN G- Corniſh, in Architecture, is ſuch a 
Corniſh that hath a great Caſement or Hollow in 
it, which is commonly Lathed and Plaiſtred ups 
Compals ſprockets or Brackets; alſo when Houles 
are built projecting out over the ground Plott, ard 
then turn d with a Semi- arch of Timber, which 


returns by the Veins, which riſing in ſeveral Bran- 
ches from the Teſtes, tend towards the Abdomen in 
che Production of the Peritoneum the ſame way the 
Arteries came down, In their Progreſs their Bran- 
ches frequently Inoſculate and Divide again, till 
they come near the Abdomen, and then they all 
Unite in one Trunk, and therefore becauſe of 


is Lathed and Plaiſtred; they call that Coving- 
Work. | | 
_ COURT:- Chriſtian, or Eccleſiaſtical, is ſo calld 
in Oppoſition to the Civil Court, or Lay Court, oi 
Curia Domini Regs : Theſe Courts of Chriſtianit) 
were not only held by the Biſhops in Synods, and 
the Arch Deacons and Chancellors in Conſiſtories: 


their Shape are called Corpora Pyrami dalia. 


} 


But they were alſo the Rural Chapters where ie 


Ruta! 


1 


1 
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at _—_ | X | | 
8 Rural Dean or Dean of Chriſtianity preſided, and 
di the Clergy were Aſſeſſors and Atfiſtants, Dr. 
in; Xennet s Gloſſ: ary. 1 : 
h a CRASIN-Mzl; See Craze-Mill. oy 
CRAYONS, are Pencils of ſeveral Colours 
en. made purpoſely to paint withal: They are chiefly 
Cy, ated in Portraits ; and Pictures done after this 
Or way of Painting, are ſaid to be done with Cray- 
th 15. | t 
of * OR AZ E- Ni. or Craxing Mill, is a Mill (in all 
reſpects like a Griſt-Mill ro Grind Corn) and is lo 
any call'd by the Tin Miners, who ule it ro Grind their 
bay Tin, which is yet too great, after Trambling ; 
ing and then tis Trambled only; See Tin. 
th; CRIMEN Ambitus, is getting into Publick Of- 
on, fices by Bribing with Money or other Gifts; or by 
ing Canvaling with Entreaties; as the Civilians De- 


fine ĩt. | 
Crimen Falſi, in the Civil Law, is a fraudalent 


the 2 | Suppreffion or Imitation of Truth to the Prejudice 
I of another; ſo that tlie Commiſſion of this Crime 
conſiſts in three points, Corruption of Truth, Deceit, 
and Damage to another. 1 
Cri men fraudatæ annonæ, is the abuſing Markets, 


und by raiſing the price of Victuals unreaſonably, by 
and Forſtalling, Monopolizing, Sc. | The 
a5 a Crimen Peculatus, (a Pecore, cattel, in which 
Was Riches conſiſted before the uſe of Money) in the 
84. Civil Law, is the Crime of Stealing the Publick 
ith Treaſure, or Cheating in the publick Accounts. 
Was And much of the ſame Nature is what they call, 
of Crimen Reſidui, which is applying rhe publick 
wn Money to other Uſes and Purpoſes than thoſe the 
un Government Orders and Appoints, or elſe not ap- 
ded plying to any uſe at all. | e 
and CROO T Es, is a Subſtance found about the 
p of Ore in the Lead Mines in Mendip, being a Mealy 
and whire ſoft Stone matred with Oce. 
ery _ CROSS-Mulziplication; is a kind of Multipli- 
did cation much uſed by Work- men in Meaſuring. their 
and Work; and tis ſo call'd becauſe they Multiply. a- 
Sol croſs, Feet by Inches, Ge. | 
vith As ſuppole it were required ro Multiply 5 Foot, 
6 of 3 Inches and 6 parts, or >. of and Inch, by 2 Foot, 
1 4 Inches and 6 parts. They ſer the Number 
my down thus: MY 5 
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he- 2:45 
the Then ſay, twice 5 Feet 1s 10 
es; Feet, which they wired, „ 
as down firſt of all, as en 5 
nay ſee under Peer. 
fitt- Twice 3 inches is 6-Inches ul -: 62 
Twice 6 parts is 1 whole Inch —:1: : 
hz Then working with 4, e: 28 
in s Feet is 20 Inches: t 25112; 


Four times 3 Inches give 1 * : 


on ; 11 
ues Primes or one Inch. 4 my 
and Four times 6 Parts or Primes Y./ | 
ich gives 24 Seconds or 12th of W 


the 12th of an Inch, which 
makes two T welfths, , 4 | 
Six times 3 Feet gives 30 Inches —: 2:6: 
dix times 3 Inches is 18 Parts. —: : 1 


Six times 6 Parts produce 36 6 5 


And this Method they are very fond of (tho it 
be very abturd in Reality; (for to multiply Inches 
by Feet, ©c. 7,e. a thing of one Name or Deno- 
mination by another, is Nonlence) and J believe 
they generally ule ir becauſe of its Diſpatch. 
CROSS-Sraff. The Deſcriprion and Uſe of 
this Inſtrument is as follows : _. | 
The Staff is uſually above 3 Foot long, having 
4 Sides Square to one another about -. an Inch o- 
ver; and each is. graduated like a Line of Tan- 
gents, and ro every Side belongs a peculiar Croſs- 
piece. The Staff may be divided either by a Ta- 


Diviſions in the Quadrant of a Circle. Then the 
Half of the Croſs-piece being ſuppoſed Radius, 
the Graduation on the Staff will be the Natural 
Co-Tangents of the half Arches. | | 

The Uſes of this Inſtrument are, to rake the Al- 
tirude of the Sun, or of a Star; to take the Di- 
ſtance berween rwo Stars, or of any Star from rhe 
Moon, Sc. and tis us d by ſome to take Diſtances 
by Land. | 


To Obſerve the Altitude of the Sun or Stars. 


There are four Croſſes belonging to the Saf, 
one called rhe Tencroſs, which belongs to that Side 
where the Graduation begins 3 deg. and end with 
10 deg. another called the Thirty-croſs, belonging 
to that fide of the Staff where the Diviſions begin 
with 10 and End with 30 deg. The Third is the 
S:xty-Croſs, which belongs to that Side where the 


laſt is called the Ninety- croſs, belonging to that Side 
_ the Graduations begin at 30 and end at 
90 deg. | 5 
Now according as you can gueſs the Sun's Al- 
titude to be, you muſt uſe the proper Croſs: If the 
Altitude be under 10 deg. uſe the Ten- croſs; if 
under 30, uſe the Thirty-croſs; if under 60, the 
3 but if above that, uſe the Ninety- 
croſs. | | 
And the Way of Obſerving, is thus : Having 
fitted on your proper Croſs, place the flat end of 
the Staff to the ourſide of your Eye, and as near 
to your Eye as you can: Then look at the Sun, 
or Star with the upper end of the Croſs, and ar 
the Horizon with the lower end, moving or ſliding 


the Croſs to and fro till you can do this exactly; 
for then the Degrees and Minutes cut by the inner 


Edge of the Croſs, on the proper Side of the Staff 
for that Croſs, will give you the preſent Altitude 


of the Sun or Star. | 
| Unleſs ir be hazy and thick Weather, the Ob- 
ſervation can hardly be made withour Prejudice 


to the Eye: To prevent which, ſome pur a co- 
loured Glaſs on the top of the Croſs ; and then 


There is a Way alſo of making a Backward 


2 Oblervation of the Sun's Altitude with the Croſs- 


Staff, as thus: Fix a Horizontal Vane on the Eye- 
End of the Staff, and a Shoe of Braſs ro the End 


| of any of the Four C rofles; which will ſerve in- 


ſtead of a Sight Vane- Having done this, and fit- 


ted the Croſs on upon the Staff, turn your Back to 


the Sun, and looking through the Slit in the Braſs 
Shoe, lift up or down the End of the Staff, till the 


. * | Shadow made by the upper End of the Croſs fall 
on the Slit in the Horizon Vane, and that likewiſe 


ind thirds or l 2ths of a Second * 2 23 Seco. 
es: which makes, n een n 
the 14198 - bo 3 r i — 
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at the fame Time you can ſee the Horizon through. 
M 2 | rhe 


ble of Natutal Tangents, or Geometrically by the 


degrees begin at 20 and end at 60 deg. And the 


they obſerve the upper Limb of the Sun, and ſub- 
ſtract his Semi-diameter from the Altitude. * 


To . 


pag. 4. ſhews ro be made by the Sun's ſhining in a 
a thin Cloud of Globules of Water or Hail, all of 


are bigger or leſſer, the Diameters of theſe Crowns, 
or Rings, will be larger or ſmaller; and the more | 


Crowns of Colours will appear, and the Colours 


bot Trithemius, in his Steganographia, Francf. 1608. 
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the Horizontal Vane at the End of the Braſs ; 
then will the Degrees cut on the proper Side of 
the Staff, be the Sun's Altitude required. 


To chferve the Diſtance between Two Stars, or 
the Moon's Diſtance from a Star. 


Place the flar End of the Staff to the Edge; as 
in the Firſt Obſervation, and looking to both Ends 
of the Croſs, draw it to and fro, till the Ends will 
cut the Two Stars, or One the Moon, and the o- 
ther the Star; then will the Croſs cut the Diſtance 
between thoſe Objects on the proper Side of the 
Staff. 885 | 
Becauſe there may be a Miſtake in placing the 
Staff to the Eye, take frhis Rule to know when it 
is right: Pur the Sixty-crois on 30 Degrees on its 
proper Side of the Staff, and likewiſe rhe Ninety- 
croſs on 30 Degrees on its Out- ſide; and then 
when, by moving the Staff higher or lower, you | 
have placed ir fo, that you can ſee the upper End 
of the Two Crofles in one and the ſame right Line, 
and the Two lower Ends in another, the Staft 1s 
„„ ü 

CROWNS of Colours, are certain Coloured 
Rings which like Ha:o's appear, but of the Colours 
ot the Rainbow, and at a leſs Diſtance than rhe 
common Halo's, about the Body of the Sun or 
Moon. Theſe Sir Iſaac Newton, in his Opt. Book 2. 


fair Day, or the Moon in a clear Night, through 


the ſame Bigneſs: And according as the Globules 


equal theſe Globules are to one another, the more 


will be the more lively, 

CROWN. Po, is a Poſt which in ſome Buil- 
dings ſtands upright in the middle, between Two 
principal Raſters, and from it there go Strutts or 
Braces to the middle of each Rafter. This is alſo 
by ſome called the Ning-piece, and the Joggle- 

iece | | 
b CR UCIFORM Hyperbola, is a Curve of that 
Name; which is ſo called by Sir 1/aac Newton, be- 
cauſe it cuts its Conjugate croſswiſe, - 

CRYPTOGRAPHY, called alfo Steganography, 
is the Art of Secret Writing: On which Subject 
many Books have been publiſh'd ; as, by the Ab- 


4to. by Guſtavus Selenus, in 9 Books in Fol. printed 
at Luneburgh, 1624. cum Fig. by Schottus, in his 
Schola Steganographica. Bp. Milkin's Secret and 
Swift Meſſenger. 5320 nf | 
CUBICAL Paraboloid. See Paraboloid, ard 
Curves. - | 
CUL-PRIT, are Words uſed by the Clerk of 
the Arraignments. when a Perſon is indicted for 
a Criminal Matter. For after the Indictment is 
read in Court (which is the Crown's Charge) a- 
gainſt rhe Priſoner at the Bar, he is put upon his 


therefore of the Clerk of the Arraignment, That 
the Priſoner is Culp, or guilty of the Crime char. 
ged on him; and that the Crown is Prit, or ready 
to prove it upon him; this Word Cul-przt is deri. 
ved. 

And that this is the true Explanation of the 
Terms Cul-prit, is evident from the Form of the 
Entry of the Record of the Tryal when drawn up 
at large ; which, as to the Replication pronounced 
by the Clerk, as aforeſaid, in the Words Cul and 
Prit, runs thus: Er Prædictus A. (the Clerk) pro 
Domina Regina dicit, Quod Prædict. B. (the Priſo- 
ner) eſt Culpabils, &c. Et hoc paratus eſt verificare, 


8 N ; 
CULVERTAIL, the fame with Dovetail; 
which lee, 

CUNEUS. The Wedge, One of the Five 
Mechanical Powers, is in the Form of a Priſm, 
whoſe Top and Sides are Parallelograms, bur its 
Ends Iſoſceles Triangles ; whoſe Altitude is called 
the Altitude of the Wedge, as the Baſe of each ſaid 
Triangle is the Thickneſs of the Wedge, The right 
Line connecting the Vertices of the Two Triangles, 
is called the Edge ; as the Parallelogram which 
joins their Baſes, is called its Dorſum, or Back, 


— — 


The Power of this Engine is eaſily eſtimated; 
and is (when directly applied to the Top or Dorſun 
of the Wedge) to the Reſiſtence to be overcome, 
as the Thickneſs of the Wedge is to its Altitude. 
In the Figure; BA is the Way of the Power, and 
C D the Way of the Impediment or Reſiſtance: 
So that while the Wedge is driven down into the 
Wood, Sc. by its whole Altitude, the Wood is di- 
vided by the entire Thickneſs of the Wedge, and 
this every where proportionably, as follows from 
the Nature of a Triangular Figure. Wherefore a 
Wedge, whoſe Thickneſs is ro its Altitude or 
Length in a little greater Proportion, than as the 
Power 1 is to the Reſiſtance or Tenacity of 
the Wood, will cleave or divide it, | 

_ CUNETTTE, See Cuvette, LY, 
CUPULO, in Architecture is an Arched Room 
or Turrent ſtanding on the very Top of a Dome 
or great Building; in Form either Circular or Po- 
lygonal; ſome call it a Lanthorn. A 
CURATOR, in the Civil Law is a Perſon Re- 
gularly appointed to take care of another, as ſup- 
pole of a Minor, by his Conſcent from 14 Years 
of Age to 25 ; on the Determination of a Trial 


Plea, or asked, Art thou Guilty, or Not Guilty > If 
he pleads or anſwers, Nos Guilty, there is next a 
Replication from the Crown, by continuing the 


Charge of Guilt upon him, according ro the Te- 
nour of the Indictment; which is expreſs d by pro- 


nouncing the Words Cul Prit: Cul being an Ab- 
breviation of the Latine Word Culpabils, Guilty; 
and Priſt, or Prit, (now Pret) is the old French 
Word for Ready, From theſe Two Aſſertions 


| rory Tenants who did their Suit and Service at the 


at Law, where the Magiſtrate may appoint a Ci- 
rator for the Minor. The Magiſtrate alſo might 
appoint a Curator for a Mad-man, a Prodigal 
Deaf or Dumb Perſon, as alſo for the Eſtates of 
Debrors, and of Perſons dying without Heirs. _ 
CURIA, a Word uſed formerly in different Sen- 
ſes. Sometimes it ſignified the Perſons or Feuda- 


Court of the Lord. 


Some⸗ 


017g, being very curious inobſerving the way the 


- 


CON 


CON 


Sometimes ir ſignified a Houſe, as Curia Cano- 
nicorum, the Convent or Conventional Houſe : Cu- 
ia Perſone Eccleſie, the Perſonage Houle. And 
ſometimes it was uſed for the Service it ſelf of 
coming to the Court of the Lord; Curiæ adventus. 
Dr. Kennet, | 

CURRENTS, are certain Progreſſive Motions 
of the Water of rhe Sea in ſeveral Places, either 

nite down to the Bottom, or to a certain determi- 
nate Depth; by which a Ship may happen to be 
carried forward more ſwiftly, or retarded in her 
Courſe, according to the Direction or Setting of 
the Current in, with, or againſt the Courſe or Way 
of the Ship. | : | 

The firſt thing therefore to be known, is which 
way the Current ſets; and if its Motion be ſwift, 
great and ſtrong, this will be beſt diſcovered by 
keeping an exact Account of the Ships Way both 
outward and homeward, according to the beſt Me- 
thod of what the Seamen call their Dead Reck- 


Ship makes by the Log- line; for tis not the Cor- 
rect Account, but the Dead Reckoning, that muſt 
here aſſiſt you. Therefore you muſt be very care- 
ful ro obſerve how the Ship goes by it, when you 
fail near the Meridian ; how ſhe is drawn from 
her Courſe ; as alſo, when ſhe is ſteered directly 
Eaſt and Weſt, take good Notice whether ſhe alter 
her Latitude. . 

As for thoſe Gueſſes, by the Ripplings of the Wa- 
ter, and by the driving of Froth, Sc. along Shore, 
when you are in ſight of it, they will be of little 


uſe. But the moſt uſual and moſt uſeful way of 


obſerving the ſetting of a Current is thus: 
When there is a ſmooth Sea, and not much 
Wind, heave our the Boar, with three or four 
Hands in her, rogether with a - a Log- 
line, and Half. minute Glaſs, with alſo a Line or 
{mall Warp of about an Hundred Fathoms long; 
to the End of which Line faſten a Triangular Piece 
of Board, as abc, and to one of the Angles faſten 
a good heavy Piece of Lead ro 
ſink ir. Some uſe inſtead of 
this Board a Kettle ried by the 
Bail, (which may do tollera- 
bly well). 5 
When you are off from the 
Ship, caſt over your Board 
or Kettle, letting it ſink at 
leaſt 60 Fathom; and if you 
have Line enough, let it down 
100 or 120 Fathom: Then 
belaying the Line faſt about 
her Stem, it will bring her 
up. and make her ride as if 
3 | ſhe were at an Anchor, Then 
calt over your Log, turn up the Glaſs, and as 
you veer out the Log · line, ſer the Drift of the Log 
with your Compaſs: So ſhall you know whether 
there be any Current or no; and if any, how it 
{ers ; as alſo the Rate of its driving. Only remem- 
ber to add always to the Drift, if the Line ſne ride 
by be of 60 Fathom, 3 Part; if of 80 Fathom, 2; 
if of 100 Fathom, the * Part, Sc. of the Drift 
more, for the Drift of the Boat; for though the 
Boat may ſeem to ride or lie ſtill, yer ſhe is found 
by Experience to drive at the ſame Time. 
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2 N. B. Whether theſe Allowances be the very 
Truth or not, I cannot ſay: They are ſaid to agree 


a certain Time in a Current that ſets S. W. 59 


rent; and her Velocity augmented, or retarded 


towards E. and draw A 


find whict 


A 
Given? 


better Obſervations of theſe things may be made 
Only this is certain, That the bigger the Board and 
Weight is that the Boat is to ride by, the leſs will 
be her Drift. Sir J. Moor's Navig. | 
If a Current ſer exactly with the ſame Directi- 
on, as is the Courſe of the Ship, then it muſt aug- 
ment her Motion forward in Proportion to the Velo- 
city of the Drift. 3 
As if a Ship ſail N. N. E. 20 Miles, in a Cur- 
rent ſetting the ſame way, and in the ſame Time 
8 Miles, her true Courſe will be N. N. E. 28 Miles 
in the ſame Time, | 
But if the Current ſer directly againſt the Ships 
Courſe, it will abate of her Motion forward in 


Proportion to the Velocity of the Dritt. 


As if a Ship fail N. E. 49 Miles in a Current 
ſetting S. W. 10 Miles in the ſame Time; the 
Ships Courſe or Diſtancc run in that Time will be 
but 39 Miles. So if a Ship ſail N. E. 49 Miles in 


Miles in the ſame Time; her true Courſe will be 
S. W. 10 Miles; that is, ſhe will fall aſtern 10 
Miles in that Time. 

But if a ee 


a- croſs any Current; her Mo- 
tion will be 


mpounded with that of the Cur- 


Proportionably to the Angle of her Direction with 
that of the Direction of the Current; according 
as ſhe goes in part with it or againſt it. 

As ſuppoſe the Ships Courſe were from a to c, 
and the ſetting of the Current from 4 to b; the 1 
Ship will, by che Compoſition of thoſe two Moti- 


b 


Or— 


C 


ens be carried from à to d in the Diagonal 4 4: 
See Compoſition of Motion. | 

Wherefore if a Ship fails N. E. 110 Miles, in a 
Current which ſets 3 W. 30 Miles in the ſame 
Time, and her true Courſe and Diſtance ſailed be 
required; you may proceed thus: 


— — ” — —— —— —— — cott0 
r oa ei, 


1ſt. Geometrical. 


1. Set off 4 Points from N 
Ce NY. 

qual ro 110 miles. Ns TIS 
2. From C draw CB, pa- ä n 
rallel to the Line N. N. E. and 
equal to 30 miles. | N 
3. Draw A B, which will 2 
be the Ships true Courſe; ro A 


2 
7 
7 * 


Trigonometricaly, 
In the Triangle A B C there is 


Cite. ieee 
7 at C 22 30 P be by Caſe 4. 


B C 30 


Wich Experience, and therefore may be us d till 
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So is the Sine of the Angle at C22* 30'--9.5828397 
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7 wh | Wherefore, 
A+CBC: AC—BC:: *t, LAB: t, 413 A, i. e 3 
As the Sum of A C and B C 149 2. 1461280 As the Sum of BD and D G 54, 95 1. 1399677 
9 To their Difference 1909”: 1.23172 

To their Difference 80 | 4-9030900 So is che Tas ef 50. 5 105 
So is the Tangent of 78? 45 10. 7013382 

5 8 ; a Wifva 
Yo the Tangent of 70 49 10.4583002 To the Tangent of 20“, 42 9.577454) 


Now 78 45 — 70* 49! Z $6!!=L CAB. 
Hence ir appears that lier true Courſe is N E 
7 56 Eaſterly, 
But for her Diſtance it will be by Caſe 1. Sect. 4. 
„% EA ee 
As the Sine of the Angle at A7, 56! 9:1399445 


To the Drift of the Current B C30 1.4771212 


— — 


To the Diſtance run 83, 2 miles 19200164 


Ex. 2. If a Ship from the Latitude 36 30! 5. 


fails NE b N 40 miles, then N E b E 36 miles, 
in a Current that ſets 8 S E 20 miles in the time 


that the Ship ſails 38 miles, and it be required to 
find the direct Courſe and Diſtance between the 
Ship and her firſt Place, as alſo the Latitude the 
Ship 1s in. 


1ſt. Havin= conſtructed it, as in the former, 


In the Triangle AC B are 


CA,» To find A B, and the 
ares 4 n 1 Angles at 4 and B. 
el, 5 
Ir will be, by Caſe the 4th of Sec. the 4th. 
AC —+ 70 AC—CB :: 4 FR + LB 
—LA; 
As the Shin of 4C and BC 61, 05 Sd ah 


To theis Difference 18,. 95 .--— T,277 6093 


So is the Tangent of 61*, 52:1 10,2720432 | 
To the Tangent of 30, 08ů³ 9.739667 


Now, 61 521/ — 30%, 08g“ 31, 44! = 
LCAB; therefore the Ships firſt Courſe is N. E. 


by E. 9%, 14“. Eaſtwardly. 


For the Diſtance, it will be, by Caſe the 1ſt of 
Sect. the 4th, 
e 5, ACB : 4B; chat is, 


As the Sine of the LC 4B 31% 444 9.7209581 | 


—— — 


To CB che Drift of the Current 21, 5 1.323221 


So is che Sine of the Lat C 36 1 * 9.91 93464 


To the Diſtance tun, 33, 18 3 F.3221404 


2. In the Triangle BDG, are given 


and D GB. 


he r= 
Lat D 78% 6 K To find BD and the 4s DBG 


DG 18, 95 


Hence the Angle D BG, will be found 299, 
55 3; wherefore the Ships lecond Courſe is E. 4 
N. 7, 257. Eaſtwardly, and conſequently the An. 
fie A BG="199% 19; 

But for BG, the Diſtance run, it will be 
As the Sine of the Ang. DB G 29. 55“. 9.697874 
To D the Drift of rhe Current, 18, 95 1.277609 
So is the Sine of the Inge BDG 78•½4j 9.9915739 
To BG the Diſtance run, 37, 27 I.5713090 

3. Inthe Triangle A BG, are 

Fa AB 23,39 Whence muſt be 
Given 37 436159. 1 75 found LB AG and 
B G 37, 27 | A G, and twill be, 

As the Sum of AB and BG Jo, 55 10. 848490 


To their Difference 3, 99 | 0.6009729 
So is the Tangent of 10?, 20: 9.2612203 
To the Tangent of oo, 36 | 8.013696 


Hence the Angle BAG is 10˙%, 56, and conſe. 
quently che bearing of the Ship from her firſt Port 
is E by N. 2*, 200. Northerly ; and for the Di. 
ſtance it will be, | 
Asthe Sine of the Angle BAG 10 ,3&. 9.2789911 


— —— — — 


To the Diſtance run BG 37, 27 1.571300 

So is the Sine of che L 4BG 159% 190. 9.54 80240 
To the Diſtance e the Ship mw 8 

her Port 69, 24 ee: 

Now for che Difference of Latitude, it will be 

As the Radius  10,00000092 

To the Diſtance fail'd, 69, 24 | 1.84.03571 


So is the Co. Sine of the Courſe, 76% 259.3708079 


—— need 


To the Difference of Latitude 16, 26 1.211165 


Hence, becauſe ſhe ſail'd from * X 

South Latitude | y 
From the Latitude ſhe fail'd from 36?, Pw l 
Take the Difference of Lat. made 1637 — 
Remains the Lat. the Ship is in 36, 1 32 —.— Jy 


Admir a Ship, from a certain Head- land, in the 
Latitude of 34*, oo!. North, fails S. E. by 8. 24 
Miles in 6 Hours, in a Current that ſets between 
the North and the Eaſt; and then the Cape is 
found to bear W. N. W. and the Ship to be in the 
Lat. of 33%. 450. North. I demand the Setting 
and Drift of the Current? 


Geome. 


draw the Line 4 C. 


. till it interlect A C as in C. 


lo the Difference of Latitude 15 
WE So is che Radius 


As the Sum of the Sum of the Sides 
4 .1,8007171 


W To their Difference 15 
W $0 is the Tangent of 73*, 074 10.5 180608 
3 To the Tangent of 387, 24% 


bi the Angle ar B. And hence the Current will be 
W found ro ſer E. by N. oo, 58/ Northerly. 


— 


C UR 


CUR 


Geometricalh. 


1. Set off 3 Points from S towards E, and 
iraw che Line A B equal to 24 Mules. ; 


FE NO „ 
+ * 8 : 
1 N. . . 
: \ . 1 | 
: X TT C: 
: „ 8 * 
8 B * 
* 
: 
» 


». Set off two Points from E towards S, and 


3. At the Diſtance of 15 Miles, equal to the 
Difference of Latitude, draw a parallel to AE, 


- 


4 From the Interſection C, draw C D parallel 
to 45; alſo the Line BC the Drift and Setting 
of the Current. 


To find which Arithmeticalh. 


zn che Triangle A DC, Right-angled at D, are 


pe; & ro find AC 


Given | 14 42 300 


Wherefore SLA : DC:: R: AC; that is, 


3 | As the Sine of the Angle at A 22, 30! 9.5828397 | 


11760912 


IO. OoOOOOOO 


Jo the Diſtance run 39, 2 


Again, In the Triangle ABC, are 


FV (LC 
Given 907 335 45 4 rofind JBC 
"ECT IH HS. LB 


| Wherefore, 


_—_— —— IEEE 


— Es „ 
AB+ AC : AAB ::: LB 1 LC! 


AB-and 40 63 2 


—— — —— 


11818436 


— —— — 


98991873 
Which added ro 735%, 07%, gives 1115, 232. 


For BC, the Drift of the Current, it will be, 
4 LB AC : Bc; that is, 


1.593255 


As the Sine of the Ang. at B 111, 32!. 9.9685783 


— — 


To AC the Diſtance run 39, 2“. 1.5932515 
So is the Sine of the Ang. at A 33, 45/. 9.7447390 


— — 


To BC the Drift of the Current in 1 1 
Hours, 235, 41. 13694122 


And conſequently it ſets at the Rate of 3*, gf. 


Miles an Hour. 


Several other Queſtions might be propos d rela- 
ting to Currents, but theſe being throughly under- 
ſtood, are ſufficient for the Purpoſe. 


CURSOR, is a Piece or little Ruler or Label 
of Braſs being divided like a Line of Sines, and 
Sliding in a Groove or Notch along the middle of 
another Label or Ruler, repreſenting the Horizon, 
and always at Right Angles to it: Tis uſed in the 
Analemma, which ſee. . 

CURVATURE of 4 Line, is the peculiar man- 
ner of its bending or Flexure, whereby it becomes 
a Curve of ſuch peculiar Properties. Thus the 
Curvature of the Circle is ſuch, that all Points of 
the Periphery are equally Diſtant from one Poinr 
within call'd the Center. The Curvatures of dif- 
ferent Circles are to one another Reciprocally as 
their Radii. 


CURVE, Generating the Solid of leaſt Reſiſt- 
rence, See Solid. 


CURVES. The incomparable Sir Iſaac Newton 
gives this following Ennumeration of Geometri- 
cal Lines of the Third or Cubick Order ; in which 
you have an admirable account of many Species 
of Curves which exceed the Conick-Sections, 


for they go no higher than the Quadratick or Se- 
Second Order. | 


The Orders of Geometr:ich Lines. 


1. GEOMETRICK-LINES, are beſt diſtin- 
guiſh'd into Claſſes, Genders, or Orders, according 
to the Number of the Dimenſions of an Equation, 


expreſſing the relation between the Ordinates and 
| the Abſciſſe 3 or which is much at one, according 


to the Number of Points in which they may be cut 
by a Right Line. Wherefore, a Line of the Firſt 

Order will be only a Right Line: Theſe of the Se- 
cond or Quadratick Order, will be the Circle and the 
Conick· Sections; and theſe of the Third or Cubick 
Order, will be the Cubical and Nelian Parabola's, 


the Ciſſoid of the Ant ients, and the reſt as belew 


ennumerated. But a Curve of the Firſt Gender 
(becauſe a Right Line can't be reckoned among the 
Curves) is the ſame with a Line of the Second Or- 
der, and a Curve of the Second Gender ; the ſame 
with a Line of the Third Order, and a Line of an 
Infiniteſimal Order, is that which a Right Line may 
cut in infinite Points, as the Spiral, Cycloid, the 
Quadratrix, and every Line generated by the Infi- 
nite Revolutions of a Radius or Rota, 

2. The chief Properties of the Conick- Section- 
are every where treated of by Geometers ; and of 
rhe ſame Nature are the Properties of the Curves 
of the Second Gender, and of the reſt, as from the 
following Ennumerarion of their Principle Proper- 
ties will appear. 

3. For ifany right and parallel Lines be drawn 
and terminated on both Sides by one and the ſame 
Conick-Sedtion; and a Right Line biſecting any 
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wo of them, ſhall biſe& all the reſt ; and there- 
fore ſuch a Line is called the Diameter of the 
Figure; and all the Right Lines ſo biſected, are 
called Ordinate Applicates to that Diameter, and 
the Point of Concourſe to all the Diameters is cal- 
led the Center of the Figure; . as the Interſection of 
the Curve and of the Diameter, is called the Ver- 
tex, and that Diameter rhe Ax7 to which the Or- 
dinates are Normally applied. And ſo in Curves of 
the Second Gender, if any two right and parallel 
Lines are drawn occurring to the Curve in Three 
Points; a right Line which ſhall ſo cut thoſe Paral- 
lels, that the Sum of Two Parts terminated at 
che Curve on one Side of the Interſecting Line 
ſhall be equal to the third Part terminated at the 
Curve on the other ſide, this Line ſhall cut, after the 
ſamemanner, allothers parallel to theſe, and occurring 
to the Curve in Three-Points; that is, ſhall ſo cut 
them that the Sum of the Two Parts on one Side 


of it, ſhall be equal to the Third Part on the other. 


And therefore theſe Three Parts one of which is 
thus every where equal to the Sum of the other two, 
may be called Ordinate Applicates alſo: And the In- 
terſecting Line to which the Ordinates are applied, 
may be called the Diameter; the Interſection of 
the Diameter and the Curve, may be called the 
Vertex, and the Point of Concourſe of any two 
Diameters, the Center. 

And if the Diameter be Normal to the Ordi- 
nates, it may be called the Axn; and that Point 
where all the Diameters terminate, the General 
Centre. | | 
A mptotes and their Properties. 


4. The Hyperbola of the Firſt Gender has Two 


Aſſymptotes, that of the Second, Three; that of 
the Third, Four, and it can have no more, and ſo 
of the reſt. And as the Parts of any Right Line 
lying between the Conical Hyperbola and its Two 
Aſſymptotes are every where equal; ſo in the Hy- 
perbola's of the Second Gender, if any Right Line 
be drawn, cutting both the Curve and its Three 
Aſſymptotes; in Three Points; the Sum of the Two 


Parts of that Right Line, being drawn the ſame 


way from any Two Aſſymptotes ro Two Points of 
the Curve, will be equal to the Third Part drawn 
a contrary way from the Third Aſſymptote to a 
Third Point of the Curve. 


Latera Tranſverſa and Recta. 


5. And as in Non Parabolic Conick Sections, 
the Square of the Ordinate Applicate, that 
is, the Rectangle under the Ordinates, drawn at 
contrary Sides of the Diameter, is to the Rectangle 
of the Parts of the Diameter, which are termina- 


ted at the Vertex's of the EJipſis or Hyperbola ; as 


2 certain Given Line which is called the Latus 


Rectum, is to that Part of the Diameter which lies 


between the Vertex's, and is called the Latus Tranſ- 
verſum : ſo in Non-Parabolick Curves of the Second 
Gender, a Parallelopiped under the Three Ordi- 
nate Applicares, 1s to a Parallelopiped, under the 
Parts of the Diameter terminared at rhe Ordinares, 
and che Three Vertex's of the Figure in a certain 
Given Ratio; in which Ratio, if you take Three 
Right Lines to the Three Parts of a Diameter ſci- 
tuated between the Vertex's of the Figure, one an- 
ſwering to another, then theſe Three Right Lines 
may be called the Latera Recta of the Figure, and 
the Parts of the Diameter between the Vertices, the 


Latera Tranſverſa. And as in the Conick Parabola 


having to one and the ſame Diameter but one on 
Vertex, the Rectangle under the Ordinates is e val 
to that under the Part of the Diameter cut off be 
tween the Ordinates and the Vertex, and a ce... 
Line called the Latus Rectum: So in the Curves of 
the Second Gender, which have but two Vertex; 
to the ſame Diameter ; the Parallelopiped unde: 
Three Ordinares, is equal to the Parallelopiped ui. 
der the Two Parts of the Diameter cut off between 
the Ordinates and thoſe Two Vertexes, and a gi. 
ven Right Line, which therefore may be called tho 
Latus Rectum. MW 


tain 


The Ratio of the Refangles under the Segment; ef 
Parallels, | 


Laſtly, As in the Conick- Sections when two Pax 
rallels tetminated on each fide ar the Curve, a 
cut by two other Parallels terminated on each ſide 
by the Curve, the Firſt being cut by the Third 
and the Second by the Fourth; as here the Req. 
angle under the Parts of the Firſt, is to the Reg. 
angle under tho Parts of the Third; as the Red. 
angle under the Parts of the Second is to that un. 
der the Parts of the Fourth: So when Four ſuch 
Right Lines occur to a Curve of the Second Gen. 
der, each one in Three Points, then ſhall the Pa. 
| rallelopiped under the Parts of the Firſt right Line 
be to that under the Parts of the Third, and as the 
Parallelopiped under the Parts of che Second Line 
into that under the Pares of the Fourth. 


Hyperbolick and Parabolic Legs. 


All the Legs of Curves of the ſecond and higher 
Genders, as well as of the firſt, infinitely draun 
our, will be of the Hyperbolick or Parabolich Ger- 
der; and I call that an Hyperbolick Leg, which in- 
finitely approaches ro ſome Aſymprote ; and that 1 
Parabolick one, which hath no 4/3mprore. And theſe 
Legs are beſt known from the Tangents : For it 
the Point of Contact be at an infinite Diſtance, 
the Tangent of an Hyperbolick Leg will coincide 
with the Mhmptote, and the Tangent of a Parabo- 
lick Leg will recede in infinitum, will vaniſh and 
no where be found. Wherefore the Afymprote of 
any Leg is found, by ſeeking the Tangent to that 
Leg at a Point infinitely diſtant : And the Conſe, 
Place or Way of an infinite Leg, is found by ſeck- 
ing the Poſition of any Right Line, which is paral- 
lel to the Tangent where the Point of Contact goes 
off in inſinitum: For this Right Line is directed 
towards the ſame way with the infinite Leg. 


The Reduction of all Curves of the Second Gender, i 
| Four Caſes of Equations, 


| CASE I 
All Lines of the Firſt, Third, Fifth and Seventh 


Order, and fo of any one, proceeding in the Or 
der of the odd Numbers, have ar leaſt rwo Legs 
or Sides proceeding on ad infinitum, and rowards 
contrary ways, And all Lines of the Third Orde! 
have two ſuch Legsgor Sides running out contrat] 
| ways, and towards whickno other of their infinite 

Legs (except in the Carteſian Parabola) do tend. 
If the Legs are of the Hyperbolick Gender, ke 
G AS be their Aſymptote; and to it let rhe Pata“ 
lel C Bc be drawn, terminated (if poſſible) 4: 
both Ends at the Curve, Let this Paralle! be bit 
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0 be rhe coniedl x perbola X $, one of whoſe Alym- 
vel ptotes is A'S: Let its other Aſymptote be 4 B; 
Ws :cn the Equation by which the Relation between 
na Ordinate BC and the Abſciſſa 4 B is determi- 
WS mined, if 4B be put =xand B C = y, will al- 


3 


en. ways be in this Form, xyy + ey =ax* + bx x 
be. er 4, where, the Terms e, 4, b, c and d 
ane genote given Quantities, affected with their Signs 
the 


＋ and — ; of which any one may be wanting, 
= 6 the Figure, through their Detect, don't turn into 
2 Conick-Section. And this Conical Hyperbola 

i may coincide, with its Aſymptores, that is, the Point 
kx may come to be in the Line A B, and then the 
Term ey will be wanting. 255 | 


aun ASE 

bu 9. But if the Right Line C Be cannot be ter- 
ata minated both ways at the Curve, but will occur 
theſe WR | 


to the Curve only in one Point; then draw any 


ritt TL. ne in a given Poſition, which ſhall cur the Aſym- 
ance, prote AS in A ; as allo any other Right Line, 
ncide as BC, parallel to the Aſymptote, and meeting 
rabo- the Curve in the Point C: And then the Equarion 
and by which the Relation between the Ordinate B C 
ote of and the Abſciſſa 4 B is determined, will always 
tha put on this Form, xy AX + bx x X 2. d. 
parai- ON ep 

* goes 10. But if the oppofite Legs are of the Parabo- 


nared at both Ends, if it's poſſible, at the Curve; 
and running according to the Courſe of the Legs; 
der, 10 


minated at any given Point, as 4; and then the 
Ws Equation by which the Relation between the Or- 
dinate BC and the Abſciſſa A E is determined, 
even 


be Or Mu. 

o Legs 9 | | 

Kh CASE 1V. 

| Ordet ; a ; Ef I 

nua) 1. But if theRighr Line C Be meer the Curve but 

ni n onepoint, and therefore cant be terminated at the 

„ tend. Curve at bothEndsʒ let the Point where it occurs to 

der, 1 i the Curye be C;and let that Right Line at thePoinr 

e Paril- B, fall on any other Righr Line given in Poſition, 

ble} 1 T 4 B, and terminated at any given Point, as A: 

| be bi hen will the Equarion, by which the Relation be- 
ſected Vol. II. 3 


ſected in x ; and then will the Place of that Point x 


We which biſſect in B: Then ſhall the Place of B be 
We Right Line. Let that Right Line be 4 B, ter- 


will always be in this Form, yy =ax* + bxx| 


tween the Ordinate B C and the Abſciſſa 4% i. 
determined, always be in this Form, y y == a x* 
+ bxx e +4. a 


The Names of the Forms; 


12. In the Enumeration of Curves of theſe 
| Caſes, we call that an Inſcribed Hyperbola, which 
lies entirely within the Angle of the Atymprores, 
like the Conical Hyperbola ; and that a Circumſcri- 
bed one, which cuts the Aſymptotes, and contains 
the Parts cut off within its own proper Space; and 
that an Ambigenal one, which hath one of its infi- 
nite Legs inſcribing it, and the other circumſcri- 
bing it. I call that a Converg ing one, whole Con- 
cave Legs bend inwards towards one another, and 


run both the ſame way; but that I call a Diverg- 


ing one, whoſe Legs turn their Convexities towards 
each other, and tend towards quite contrary ways. 
| I call that Hyperbola contrary leg d, whoſe Legs are 
Convex rowards contrary Parts, and run infinitely 
on towards contrary ways; and that a Conchoida/ 
one, which is applied to its Aſymptote with its 
Concave Vertex and diverging Legs; and that an 
Anguineal or Eel. like one, which cuts its Aſymptote 
with contrary Flexions, and is produced both ways 
into contrary Legs. I call that a Cruciform or Craſs- 
lile one, which cuts irs Conjugare croſs wiſe ; and 
that Nodate, which, by returning round into, de- 
cuſſates ir ſelf, I call that Cuſpidate, whoſe two 
Parts meer and terminate in the Angle of Contact; 
and that Punctate, whoſe Oval Conjugate is infi- 
nirely ſmall, or a Point: And that Hyperbola 1 
call Pure, which, by the Impoſſibility of its two 
Roots, is without any Oval Node, Spike, or Con- 
jugate Point. And in the fame Senſe I denominate 
a Parabola alſo, to be Converging, Diverging, con- 
| _—_ Cruciform, Nodate, Cuſpidate, Punctate, 
Al ure. 3 1 | | 


— 


Of the Redundant Hyperbola and its Aſymptotes. 


} 13. In the Firſt Caſe, if the Term a * be Affir- 
tive, then the Figure will be a triple Hyperbola 

with fix Hyperbolical Legs, which will run on in- 
finitely by the three Aſymptotes, of which none 
are parallel, two Legs towards each Aſymptote, 
and towards contrary Parts; and theſe Aſymptotes, 
if the Term b æ x be not wanting in the Equation, 


| will murually interſect each other in three Points, 


forming thereby the Triangle O d 9. But if the Term 
b x x (lee Fig. 1.) be wanting, they will all converge 
ro the ſame Poinr, In the former Caſe rake 4 D = 
—b 1 5 
1 and Ad = + 6 wo and join D d, 


Fig. 30. 


N. 


CUR 


CUR » 


D 4 ; foſhall AD, Dd, and Dy, be the three A- 
{ymproces. In the latter Caſe, draw any Ordinate, 
as BC, in which, both ways produced, take, on 
each Side, B F and Bf equal to one another, and 


in the ſame Ratio with 4 B that Va hath to I; 
and then joining 4 F, Af; AB, AF, and Af, 
ſhall be the three Aſymptotes. And this kind of 
Hyperbola J call Redundant, becauſe it exceeds the 
Conick-Sections in the Number of its Hyperbolick 
Legs, 


14, In every Redundant Hyperbola, if neither 
the Term ey be wanting, nor 6 b — 4 a c equal 


to ae: a, the Curve will have no Diameter; 
but it either of thoſe happen, it will have one only 
Diameter, and three if they both happen. And 
the Diameter will always paſs through the Inter- 


ſection of two of the Aſymptotes, and bifle& all | 


Right Lines which are terminated each way by 
rhoſe Aſymprotes, and which are parallel to the 
third Aſymptote: And the Alſciſſa A B will be | 


the Diameter of the Figure, as often as the Term 


e is wanting. I rake the Word Diameter here, 
and in the following Pages, Abſolutely ; and in the 


common Acceptation of it, viz, for an Abſcifla Þ 


which hath every-where two equal Ordinates, 
one on eaeh Side, inſiſting at the ſame Point. 


Nine Redundant Hyperbola's, having no Diameter, | 


but three Aſymptotes, which form a Triangle. 


m 15, If the Redundant Hyperbola have no Dia- 


Eeter, let the four Roots or Values of x in this 
quation ax* + bx) 4 oxx + dx + $ee=0. 
be ſought : And ſuppoſe them to be 4 P, A, A 7, 


and Ap. Let the Ordinates PT, & 7, = J, and pt, | 
be erected, and rhoſe ſhall rouch rhe Curve in the | 


Points T, 7, 7, e, and by that Contact ſhall give 


the Limits of the Curve, by which its Species will | 


be diſcovered. | | 


For if all the Roots AP, A , Ax, Ap, (ſee F- 


Fig. I.) are real, having the ſame Sign, and are 
unequal, the Curve conſiſts of three Hyperbola's, 


| Fig. 2. 


(an Inſcribed, a Circumſcribed, and an Ambigenea! 
one) with an Oval: And one of the dae er. 
will lie towards D, another towards d, and the 
Third toward d; and the Oval will always lie 


Of the Diameters of thu Hyperbola, and the Poſition | 
of its infinite Legs. [| 


„ * 


Az or the three leaſt, A v, An, AP, are equi 


middle Limits) and 7, where it will be touchd 
by the Ordinates 7 and v 7, And this is the Firſt 
Species. | | 
Bur if either the two greateſt Roots, A, Ap, 
or the two leaſt, 4 P, A ©, are equal to one an- 


Fig. 3. 


Fig: 4. c 
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ther, and have the ſame Sign with the other two? 
then the Oval and Circumſeribed Hyperbola wil 
join with one another, the Points of Contact 
and z, or T and 7, co-inciding ; and the Legs & 
the Hyderbola decuſſating one another, will be 

continued in the Oval, and make the Nodate Fi: 


| gure. Which is the Second Species. 


If che three greateſt of the Roots, 4 p; As! 


Fig. 5. 


"—_ 


noimecaccecoccgp 


wichin the Triangle D d, and alſo within the 


to one another, the Nodus will be turned into a ve- | 


ry ſharp Cuſps ; for the two Legs of the Circumſcri- 
bed Hyperbola's will then concur in the Angle of 
Contact, and not be produced further, And this 
is the Third Species: | 
If the two middle Roots A @ and Ax are e- 
qual, che Points of Contact 7 and will be co- 


Fig. 7. 


W 


incident; wherefore the Oval will vaniſh into a 


Point, and the Figure will conſiſt of three Hyper- 
bola s, an Inſcribed, a Circumſcribed, and an Am- 
| bigenal one with a Conjugate Point: Which makes 


a Fourth Species. CS | 3 
If two of the Roots are impoſſible, and the o- 
ther two unequal, and of the ſame Sign, (for they 


Gee Fig. 7.) 
Fig. 8. 


La 
rd 
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cant have contrary Signs); there will be three 
Pure Hyperbola's, without any Oval, Node, Cuſp; 


or Point Conjugate ; and theſe Hyperbola's will 


| either lie ar rhe Sides or rhe Angles of rhe Trian- 


gle made by the Aſymptotes: Which makes a Fiftb 


or Sixth Species. 


If two of the Roots are equal, and tlie other 
two either Impoſſible or Real, with Signs contra- 


Fig. 9. 


2 


1 
Fig. 18. 


ry to thoſe of the equal Roots 3 the Cruci form Fi- 


gure will be produced: For two of the Hyperbola 


will decuſſate one another; and that either at the 


Vertex of the Triangle made by the Aſymptotes, or 


at its Baſe; and theſe two are the Seventh and 
Erghth Species. | | 


aftly, If all the Roots are impoſſible, or if 


they are all real and unequal, and two of them 
are Affirmative and two Negative; then there will 
be rwo Hyperbola's at the Oppoſite Angles of the 
two Aſymptotes, with an Anguinea! or Serpentine 
| Hyperbola about the third Aſymptote. Which is 
the Ninth gpecies. „ 5 


for if any two Roots are equal ro One another, 


8 


76% %%% 


| 
And theſeare all the poſfible Caſes of the Roots: 


and the other two are equal alſo, the Figure wil 
become a Conicł-Section with a Right Line. 


Twelve Redundant Hy perbola with one only Diameter, 


16. If the Redundant Hyperbola have one only | 
Diamerer, ler it be the Abſciſſa A J; and in the 
Equation ax* + bxx + cx + 4d = o, ſeek 
the three Values of x, or the three Roots. Then, 

If choſe Roots are all real, and have the fame 
Sign, rhe Figure ſhall conſiſt of an Ovallying uiii, 


Fig. 17. 
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in the Triangle D d, and of rhree Hyperbola's | niſhes into a Point, Which makes a Thirteenth 
at irs Angles, viz. one circumſcribed ar the Angle | Species. 5 | W 

D. and the other rwoinſcribed at d and ; and this | In the Four laſt Species, rhe Hyperbola lying to- 
makes a Tenth Species. | | wards D contains its Aſymptote within it ; bur the 
If the two R Roots are _ 15 ; * Net two are themſelves contained within the A- : 

Fhird of e Sign with them, the Legs of | ſmptotes. ; £5 | 

Ry OY Tn Wig: e if two of the Roots are impoſſible, then there 

Fig. 18. | Iwill be rhree Pure Myperbola s, without any Oval, 
| | (See Fig. 20.) 


4 


the Hyperbola lying towards D, will decuſſate one 

another in the Form of a Node, by reaſon of the 

= Contact of the Oval, Which is the Eleventh 
Species. 


If the three Roots are equal, the Hyperbola be- 
Fig. 19. 
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18 


| 


| comes Cuſpidate, without any Oval. Which is the 

Twelfth Species. | 0 
If the two leaſt Roots are equal, and the Third | 

of the ſame Sign with them, then the Oval va- | 


\ 
— 4 
® + 


| Fig. 20. 


: Decuſſation, or Cuſps. And there are F mr en 
of this Species, viz. a Fourteenth, if he ae 
ſcribed Hyperbola lie towards D, and a Fifteenth, © 
| if the inſcribed Hyperbola lie rowards D - a $5x- 8 
| zeenth, if the circumſcribed Hyperbola lie under 
the * D E 858 221. an D d 9, and a Seven 
1 zeenth, when the inſcribed H | lies under the 
| _ _—_ . — _— 
If two Roots are equal, and the Third of 2 git. 
I ferent Sign from them, the Figure 333 
In; for two of the three Hyperbola ss will decuſ- 
fare one another, either at the Vertex, or at the 
the Aſymprores. 
© Which 


| Baſe of rhe Triangle made by 
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If two Roots are mega and of the ſame 
Sign, and the Third be of a different one, there 
will be two Hyperbola's in the oppoſite Angles of 
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Species are the Eighteenth and Nine- 


0 D | 


— 
”=_ 
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the two Aſypmtotes, with an intermediate c 
choidal one. And this Conchoidal! Hyperbola vil 
either lie on the ſame Side of its Aſymptote tha 
the Aſymprotick Triangle doth , or contrarily: 
And theſe two Caſes conſtitute two other Specze, 
which are the Twentieth and Twenty Firſt. ; 


Two Redundant Hyperbola's with three Diametti; 
17. The Redundant Hyperbola which hath thr 


Diameters, conſiſts of three Hyperbola's lying 


within the Aſymptotes, and that either at the vides 


or at the Angles of the Af iek Triangle 
The Former Caſe makes de dare Second, ibs 
Latter the Twenty Third Species. . 


- A 23, + a4 , IIS 1. 
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Nine Redundant Hyperbola's with three Aſmptotes, 5 | Fig. 33: 
converging towards one common Point. Rp, 
18. If the three Aſymprotes do interſect one ano- 


ther in one common Point, the 5th and 6th Species | 
will be changed into a Twenty Fourth, the Seventh 


Eg. * — * * N AA Un 
tA { 
or * 


bag Eighth into a Twenty Fifth, and the Ninth in- 
to a Twenty Sixth Species, where the Anguineal 
doth not paſs through the Concourſe of the Aſym- 
I Iprote, and into a Twenty Seventh, where it doth ſo ; 
in which Caſe the Terms band d are wanting, and 
the Concourſe of the Aſymptotes is the Center of 
the Figure, equally diſtant from all irs oppoſite 
Parts. And theſe Four Species have no Diameter. 
The Fourteenth and Sixteenth Species may be 
changed alſo into a Twenty Eighth Species, and the 
Fifteenth andSeventeenth.into a Twenty Ninth : The 
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If all the Roots A r, AP, Ap a 
Fig. 36. | Equation &@ x* = bx + exx + dx + TO 
- | | | igure will be an Angui. 


LEON | OT Fig 39 IL 


: 


be real and unequal, the 


| neal Hyperbola approaching towards the common 
Aſymptote by a contrary Flexion, and with a Con. 

8 jugate Oval. Which makes the Thirty Third Specie. 
S If the two middle Roots 4 P and Ap be equal 

OF Ci one to another, then the Oval and the Anguineal 


* 
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Fig. 40. 


_ Eighteenth and and Nineteenth into a Thirtieth and 
the Twentieth and Twenty Firſt into a Thirty |, ' 
Firſt, And all theſe Species have bur one only 

Diameter. And finally, the Twenty Second and 4 | 
Twenty Third Species may be changed into a Thir- | ; 


ty Second, which hath three Diameters paſſing | WE 
through the Point of Concourſe of the Aſymptotes. — * Do 2 
Fig. 38. 8 5 25 
5 * nl. 
| | 
| 
| ö 
| p „ ; 
5 77 | will be joined, decuſſating one another in th Form 
— _ of a Node. And this is the Thirty Fourth Species. 
"1 JW. If three of the Roots are equal, the Node 
7 . will be changed into a moſt Acute Ciſpn in the Ver: 


All which Changes will be eaſily underſtood, if 
you ſuppole the Aſymptotick Triangle ro be dimi- 
niſned till ir vaniſh into a Point. | 


Six Deficient Hyperbola's, having no Diameter. 


r „* 


19. If, in the firſt Caſe of the Equations, the Term 
a x* be Negative, the Figure will be a Deficient 
Hyperbola, having one only Aſymptote, and only | | : / 
two Hyperbolick Legs running our infinitely to- | | 
wards the Side of he Aſymptote, but quite con- B+ 
trary ways; and this Aſymptote is the firſt and 
principal Ordinate 4G. If the Term ey be not 
wanting, the Figure will have no Diameter; but | | 
if ir be wanting, it will have but one: In the for- OO, 
mer Caſe the Species are thus enumerated ; rex of the Anguineal. And this conſtitutes a Thiry | 

57 ! Fifth Species, 8 
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the two greateſt, 4p and 4%, are equal] ro one 
another; then rhe Oval vaniſhes intro a Point. 
Which makes a Thirty ſixth Species. (See Fig. 43.) 
If any two Roots are imaginary, there will re- 
main the 4nguineal alone, and this Pure, without 
any Oval, Decuſſation, Cuſpis, or Conjugate Point. 
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Fig. 42. 
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If the Anguineal don't paſs through the Point 4, 
paſs through 4, (as it will do when the Terms 5 
Center of the Figure, biſſecting all Right Lines 


drawn through ir, and terminated both ways by 
the Curve, And this is a Thirty eighth Species. 


Seven defective Hyperbola's, having a Diameter. 
20. In the other Caſe, where the Term ey is wan- 


ing, and conſequently the Figure hath a Diameter, 
if all the Roots AT, Ar, Ar, of the Equation 


Fig. 45. 
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it makes the Thirty ſeventh Species; but if it doth 


1 


ik of the three Roots, having the ſame Sign, 


and d are wanting) then that Point will be the 


a * -|-bxx + ex +89, are real, unequal, and 
of the ſame Sign; then the Figure will be a Con- 
choidal Hyperbola, with an Oval on its Convex Side 
And this is a Thirty Ninth Species. 

If two of the Roots are equal, and of the ſame 
Sign, but the Third with a contrary Sign, the Oval 


Fig. 44. 


| 


will lie on the Concave Side of the Conchoidal 
| Hyperbola. And this makes a Fortieth Species. 


and the Third, 4 7, be of the ſame Sign with 


Fig. 46: 


them, then the Oval and the Conchoidal will be join- 
ed, decuſſating one another like a Node, Which is 
a Forty firſt Species. = | 

If the three Roots are equal, the Nodus will be 


"ai EE 
8 | Fig. 47. 


If the two leſſer Roots AT, At, are equal, 
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changed into a Cuſps, 18 the Figure will be the 
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Ciſſoid of the Ancients. And this makes a Forty are partly Hyperbolical and partly Parabolical; 


p ITE 


ſecond Species. : that is, the Parabolick Legs, by being continually 
Ik the two greater Roots are equal, and the he: | N 
Third of the ſame Sign with them, chen the Con- Fig, 50; 


F 2, 49. 
oe 


| 


drawn out, are joined with the Hyperbolical Legs 


choidal Hyperbola will have a Conjugate Point which are next to them. And this is the Forty 
at its Convexity. Which is a Forty third Species. hixth Species. . f 

If two of the Roots are equal, and the Third | If the two leſſer Roots are equal, and the Third 
have a contrary Sign; the Conchoidal Hyperbola of the ſame Sign with them; then will the Oval, 
will then have a Conjugate Point at its Concavity. 
Which makes a Forty fourth Species. 5 

If two of the Roots are impoſſible, there will 
be a Pure Conchoidal without either Oval, Node, 


. 


Fig. 51. 


| 
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Fig. 48, | 


and one of thoſe Hyperbolo-Parabolick Curves be 
joined, and interſect one another in the Form of a 
Node. Which is the Forty ſeventh Species. 

If rhe three Roots are equal, the Node will tum 


mne 


Cuſp, or Conjugate Point, And this is a Forty 
fifth Species, (See Fig. 49.) 
5 | 5 f N Fig. $2» 
Seven Parabolic Hyperbola s, having no Diameter. | 


21. If in the firſt Caſe of the Equations, the Term Ii 
a x* be wanting, but the bb x be not wanting; 4 — 
then the Figure will be a Parabolick Hyperbola, | „ 
| having two Hyperbolick Legs to one Aſymptote 
5 46, converging towards one and the ſame Side. A 


cf 


/ 


} 

It the Term ey be not wanting, the Figure will |, 

have no Diameter; bur if it be wanting, it will 

have one onely : In the former Caſe the Species | 
will be theſe, | | 

If che three Roots A P, A @, An, of this B- 

quation Y = cx, + dx + — = o, be une- 


2 and have the ſame Sign, the Figure will con- |. | 
ff „ and hich } . . Ivy 
iſt of an Ov, and of rwo other Curves, which. into a Cp. Which makes a Forty eighth . 


CUR 


CUR 


If the two greateſt Roots are equal, and the 
Third hath the ſame Sign with them, the Oval 


Fig. 33. 


ty ninth Species, 
two * Roots are impoſſible, the two 


(See Fig. 33.) 


Fig. 54. 


withoũt any Oval. Decuſſation, Cuſp, or Conjugate 
Point, And this will make a Fiftieth Species. 
If two of rhe Roots be equal, and the Third 
have a contrary Sign to them, then the Hyperbolo- 


Fig. 55. 


Parabolick Curves will be joined, dec 


will vaniſh into 2 Conjugate Point. Which is the | 


Hy perbolo-Parabolick Curves will remain Pure, 


— 


e e „ 


another in the Form of a Croſs. And this is the 
Fifty firſt Species. | 

If the two Roots are unequa!, and ot the fa 
Sign, and the Third have a contrary Sign, the Fi- 
gure will become an Anguineal Hyperbola about 


Fig. 55, 


ET 


the Aſymptote AG, together with a Conjugate Pa 


rabola, And this will be a Fifty ſecond Species. 


Four Parabolick Hyperbola's which have a Diameter. 


22. In the other Caſe, where the Term e) is 
wanting, and 'the Figure hath a Diamerer, if the 


two Roots of this Equation b x x -j- cx +4 = o 


Fig. 57. 


| | 


are impoſſible, chere will be two Hyperbolo-Pa- 


rabolick Figures equally diſtant from the Diameter 


AB, and one on one Side, and the other on the 
other, which will conſtitute a Fifty third Species. 

If rhe two Roots of this Equation be impoſſible, 
the Hyperbolo-Parabolick Figures will join, and 


Fig. 58. 
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interſect one another in the Form of a Croſs. And 
this will be a Fifty fourth Species. 
Ik the Roots are equal, and have the ſame 
Sign, there will be a Conchoidal Hypetbola with 

5 | 
Fig. 59. 
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| 


a Parabola on the ſame Side of the Aſymptote. 
And this makes a Fifty fifth Species. | 

If the Roots have contrary Signs, there will be 
a Conchoidal Hyperbola on one Side of the Aſym- 


Hg. 60. 


tote, and a Parabola on the other. And this makes 
a Fifty ſixth Species. 


Four Hyperboliſms of the Hyperbola, 
23, When-ever,in the firſt Caſe of the Equations, 


the Terms. xi and bx x are both wanting, the 
Figure will be a Hyperboliſm of ſome Conick-Sec- 


I call that the Hyperboliſm of a Figure, when | 
the Ordinate comes out by dividing the Rectangle | 


under the Ordinate of that Figure and a given 


Right Line, by the common Abſciſſa, By this | 


means a Right Line is changed into a Conick- 
Section, 
one of rhoſe Figures which I here call the 
Hyperboliſms of the Conick-Sections. 


* 2 _y 4x Ae "CES" | 
* = 2 2 8 | | . urns which is gene- 


rated by dividing the Rectangle under the Ord. of | 


the Conick- Section, 


2 mM 
and a given Right Line m, by the common Ab- 


duced will be che Hyperboliſm of an Hy 


hath no Diameter. In this Caſe, if 4 P and Ap, 


tween the parallel Aſymprotes, and the other two 


them. This Figure is of rwo Species ; for ir hath 


and every Conick-Se&tion into ſome | 


For the | 
Fquarion for the Figure, of which we now peak, | 
27, S ey =cx A d, gives the Ordinate 


To Vee dx Ax | 


| perbola, 
Ellipſis or Parabola, according as the Term cx i; 
Affirmative or Negative, or quite wanting. 

The Hyperboliſm of an Hyperbola hath three 
Aſymptotes, of which one is the firſt and principal 
Ordinate Ad, the other two are Parallels to the 
18 AB, and equi - diſtant from it on each Side 
of it. | | 
In the principal Ordinate Ad, take Ad, 49 


equal both ways to the Quantity V : & and thro 
the Point 4 and #, draw dg,  y as Aſymptotes, 
parallel to the Abſciſſa AB, 

When the Term ey is not wanting, the Figure 


the two Roots of the Equation cxx=— dx 
ee 


— _y_—— 


= ©, are real and unequal, (for equal they 


cannor be, unleſs the Figure be a Conick-SeCtion ;) 
then will the Figure conſiſt of three Hyperbolas 
Oppoſite ro one another; of which, one lies be. 


Fig. 61. 


without them. And this is a Fifty ſeventh Species. 

If the two Roots ate impoſſible, there will be 
two oppoſite Hyperbola's without the parallel A. 
ſymprores, and an Hyperbolical Anguineal within 


Fig. 62. 


\ 


35 
| OD, 
—— — . 
N = : 
cnn po 
. . 
ee, EC TESTED, any — — — 
i ow, TY - 


teiſſa x, Whence it is plain, that the Figure pro- 


— 

* 

y 
* 
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no Center when the Term d is not wanting, bur 
if d be wanting, the Point A is its Center. The 
Former of theſe makes a Fifty eighth, the Larter a 
Fifty ninth Species, | 4 
Bur if the Term e y is wanting, the Figure 
will conſiſt of three oppoſite Hyperbola's ; of which 
one will lie between the parallel Aſymptotes, and 


Fig. 64. 
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— 


the other two without, as in the 54th Species: 
And beſides this, it will have a Diameter, which 
is the Abſciſſa 4 B. And this conſtitutes a Si x- 
ab Species. £ 


Three Hyperboliſms of the Eliſe. 


24. The Hyperboliſm of an Ellipfis is determi- 
ned by this Equation xyy + ey = cx ＋ 4d; 
and hath only one Aſymprote, which is the princi- 
pal Ordinate Ad. If the Term ey be not want- 
ing, the Figure will be an Anguineal Hyperbola 
without any Diameter, and even without any Cen- 
ter, if the Term d be not wanting, Which makes 
the Sixty firſt Species. 5 


. 
a } 


be the Point 4. 


But if the Term d be wanting, the Figure will 
have a Center without any Diameter, which wil! 


Fg. 66. 
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And this makes a Sixty ſecond 
Species. | | | | 
And if the Term ey be wanting, and not d, 


the Figure will be a Conchoidal Hyperbola to the 


— . 
%. 
« 
— 


Aſymptote 4 G, and will have a Diameter without 
any Center, that is, the Abſciſſa 4B. Which 


| makes a Sixty third Species. 


— Two Hyperboliſms of the Parabola. 
23. The Hyperboliſm of a Parabola is determined 
by this Equation xyy ＋ eh = d; and hath two 
Aſymptotes, the Abſciſſa 4 B, and the firſt and 


principal Ordinate AG. Bur rhe Hyperbala's.in 
this Figure are two, not lying] in the oppoſite Ant 


gle- 


CUR 


CUR 


gles of the Aſymprotes, but in the contiguoussor 
adjoining ones, and that on each Side rhe Abſciſſa 


Fig. 68. 
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Sixty fixth Species. 


| = o, all the Roots A7, AT, At, are real and 


it were the Figure of a Trident. And this Figure 
is that Parabola by which D. Cartes conſtructed x. 
quations of fix Dimenſions. This therefore is the 


Five Diverging Parabola's. 


27. In the third Caſe the Equarion was yy = 
ax +bxx +ex + d; and defigns a Parabola, 
whoſe Legs diverge from one another, and run out 
infinitely contrary ways. The Abſciſſa 4 B is iy 
Diameter, and its five Species are theſe : 

If, of the Equation a * + K ex +4 


unequal ; then the Figure is a diverging Parabolz 


Fig. 70. 


{ 


AB ; and even without any Dianicter, if the Term 
ey be there, but with one if that be wanting. 


Which rwo Species are the Sixty fourth and Sixty | 


fifth. 


A Trident. 


26. In the ſecond Caſe of the Equations there is 

õ % =ax* + bxx +- ex + d: And the Figure 

in this Caſe will have four infinite Legs, ot which 
Fig. 76. 


5 


N 
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exo are Hyperbola's about the Aſymprote 4 G | 


tending towards contrary Parts; and two converg- 
ng Parabola 8, and, with the Former, making as 


And this makes a Sixty ſeventh Fpecies, nes 


Fig. 71. 
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of the Form of a Bell, with an Oval it its Vera 


2 


1 4 


URN CUR 
— — | we | f nnn 
If two of the Roots are equal, a Parabola will | If two of the Roots are impoſſible, there wil! 


be formed, either Nodated by touching an Oval, (See Fig. 73. 


Fig. 73. 
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be a Pure Parabola of a Bell. like Form. And this 
makes the Seventy firſt Species. 


| | FA | The Cubical Parabola. 
c 


| 23. in the Fourth Caſe, ler the Equarion be 
. y=ax--bxx+cx—+4d; then will it denote 


Fig, 77. 


or PunRate, by having the Oval infinitely ſmall. 
Which two Species are the Sixty eighth and Sixty 
nintbõ. TN 

If three of the Roots are equal, the Parabola 
will be Cuſpidate ar the Vertex. And this is the 


Fig. 75. 


the Cubical Parabola with contrary turn'd Legs. 
And this makes up, or compleats, the Number of 
the Species of theſe Curves to be in all Seventy two. 


Of the Genefis of Curves by Shadows. 


29. If the Shadows of Figures are projected on 
an infinite Plane illuminated from a lucid Point 
the Shadows of the Conick- Sections will always 
be Conĩek- Sections; thoſe of the Curves of the 
T4 3 e Second Gender, will always be Curves of the Sc. 
 Neilian Parabola, commonly called Semi-cubical.] Send Gender; and the Shadows of Curves of the 
Which makes the Seventieth Speoies, Third Gender, will themſelves be of the ſame 

OM > 3 | | | | Gender, and ſoon in infinitum. And as a Circle 
by the Cor ang of its Shade, generates all the 
Conick-Sections ; ſo will the five diverging Para. 
bola's ſpoken of in ch. 28. by their Shadows gene- 
rate and exhibit all Curves of the Second Gender; 
and ſo ſome more ſimple Curves of other Genders 
may be found, which, by the Projection of their 
Shadows from a lucid Point upon a Plane, ſhal! ; 
from all other Curves of the ſame kinds. 
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Of the double Points of Curves, 


30. J ſaid above, that Curves of the Second 
Gender might be cut by a Right Line in three 
Points; but two of thoſe Points are ſometimes co— 
incident. As when the Right Line paſſes by an O- 


val infinitely ſmall, or by the Concourſe of two 


Parts of a Curve mutually interſecting each other, 
or running together into a Cpu. And if at any 
time all the Right Lines tending the ſame way with 
the infinite Leg of any Curve, do cut it in one on- 
ly Point, (as happens in the Ordinates of the Car- 
teſian, and in the Cubical Parabola , and in the 
Right Lines which are parallel to the Abſciſſa of 
the Hyperboliſms of Hyperbola's and Parabola's; ) 
then you are to conceive that thoſe Night Lines pals 
rhrovgh rwo other Points of the Curve (as I may 


ſay) placed at at an infinite j?iftance ; and theſe 


two co- incident Interſections, whether they be at a 


finite or an infinite Diſtance, I call the Double 


Point. And ſuch Curves as have this Double 


Point, may be deſcribed by the following Theo- 


rems. 


Theorems for the Organical Deſcription of Curves. 


31. Theor, I. If two Angles, as PAD and 
PB D. whole Magnitude is given, be turned round 
the Poles A and B, given alſo in Poſition; and 
their Legs AP, BP, by their Point of Concourſe 


Fig. 78. 


P, deſcribe a Conick-Section paſſing thro” their 
Poles 4 and B; except when that Right Line 


happens to paſs through either of the Poles 


4 or B; or when the Angles BAD and ABD 
vaniſh together into nothing; for in ſuch Caſes the 
Point will deſcribe a Right Line. 


II. If the fiſt Legs 4P, BP, by their Point of 
Concourie P, do deſcribe a Conick-Sedtion paſ- 
ling chro' the Pole 4; then will the two other 
Legs 4D, BD, by their Point of Concourſe D, 
delcribe a Curve of rhe Second Gender, paſſing 
through the other Pole B, and having a Double 
{oint in rhe firſt Pole A, through which the Co- 
»ick-Section; except when the Angles BAD, 
4 BD, vaniſh both away together; for then the 
Point D will deſcribe another Conick-Sectio 
paſſing through the Pole 4, _ 


IH. But if the Conick- Section which the Point 
P deſcribes, pais through neither the Pole A nor 
B; then ihe Point D will deſcribe a Curve of the 
Second or Third Gender, having a Double Point; 


oy 
—— 


1 


— 


| and that Double Point will be in the Concourſe of 


the deicribent Legs A D and BD, when the An 
gles | B A F,-f B P vaniſh together : And che 
Curve deſcribed will be one of the Second Gen 
der, if the Angles BAD, ABD vaniſh together. 
otherwiſe 'twill be one of the Third kind, and 
then it will have two other Double Points in the 
Poles A and B. | 


The Deſcription of the Conick-Seftion by Five gi ver 
A | 


32. A Conick-SeCction is determined by hayin 
five of its Points given; and may be thus deſcr;. 
bed by them: Ler the five Points be 4, B, C, 9 
and E; join any three ot them together, as ſup. 
poſe 4, B and C, and form the Triangle 4 36 
and ſuppoſe any two of its Angles, as CAB and 
CBA, to revolve round their Vertices 4 and g. 
and when C, the Interſection of the Legs 4c 
BC, is ſucceflively applied to the other two Points 
D, E, let the Interſection of the other Legs 43 


and B 4, fall in the Points P and Q, Let al 
| the Line P be drawn, and infinitely produced; 


and let the moveable Angles be ſo turned round 
that the Interſection of the Legs A P and Bp | 


may deſcribe the Right Line PQ: And then wil 


the Interſection of the two other Legs, C, deſcribe 
the propoſed Conick-Section, by Theor. I. 


The Deſcription of Curves of the Second Gender, ly. 
ving a Double Point, by ſeven given Points, 


33. All Curves of the Second Gender which 
have a Double Point, are derermined from their 
ſeven given Points, of which one is that Doybl: 
Point. And by means of thoſe Points they may 
be thus deſcribed : Let there be given any ſeven 
Points of the Curve to be deſcribed, as 4, B, (, 
D, E, F, and G; of which 4 is the Double * 
Point. Join A with any two other Points, as ſup- 
poſe B and C; and then let both the Angle C 43, 
and alſo either of the other two Angles of the | 


Triangle ABC (as the Angle A BC) revolve 


round the two Vertexes A and B. And when the 
Point of Concourſe C, of the Legs A C, BC, is 
ſucceſſively applied ro the four remaining Points 


D, E, FE, and G, let the Concourſe of the two o- 


ther Legs A B and B 4, fall in the four Points 
P, Q, R, S. Through thofe four Points, and the 
fiftli Point 4, deſcribe a Conick- Section; and let 
che aforeſaid Angles C AB and C B A, ſo revoive, 
thar the Points of Concourſe of the Legs AP, 


PB, may deſcribe that Conick-Section : Then ſhall 


the Point of Concourſe of the other Legs AC, 
BC, deſcribe the Curve propoſed, by Theor. the 
Second. | 

If inſtead of the Point C, the Right Line BC 
be given in Poſition, and which ſhall touch the 
Curve to be deſcribed in B; then the Lines 47, 


AP, will be co-incident ; and inſtead of the An- 


ole D A P, there will be a Right Line revolving 
round the Pole A. 

If the Double Point A be infinitely diſtant, the 
Right Line will perpetually tend with a Direction 
towards that Point, and will be carried with a pa- 
rallel Motion, while the Angle A BC revolves 4. 
bout the Pole B. 

Theſe Curves may allo be deſcribed after anothet 
manner by the Third Theorem; bur tis enough 
to ſhew you the moſt ſimple way of their Deſcr- 
ption. After 


Y __— 
„ 


E 


E 


* 


After the ſame Method may Curves of the 
Third, Fourth, and yet higher Genders, be deſcri- 

hed ; not all indeed, but ſuch as by ſome commo- 

gious Ratio may be deicribed by local Motion: 
Hor how commodiouſly, to deſcribe ſome Curves 

of the Second or higher Genders, when they have 

no Common Point, is a Problem that muſt be rec- 
koned amongſtthe more difficult ones, 


The Conſtruction of Equations by the Deſcription of 
Curves, 


The Uſe of Curves in Geometry n, that by their 
Interſections Problems may be ſolved. Let an Equa- 
tion be propoſed to be conſtructed having Nine Di. 
menſions, as x? & + caf d& + ext 
+ F + gxx+hx+h= o; where b, c, 

m 1 | 
. So. ſignify any given or known Co- efficients, 


adfected with the Signs -\- and —. Let an E- 


quation to a Cubical Parabola x* = » be aſſumed : 
Then will the former Equation, putting for x?, 
ſtand thus, „ + b xyzy +cyy +dxxy3-jexy 
＋ my +fx* +gxx+hbx-\k=o, be an 
Equarion to another Curve of the Second Gender, 
where m or f may either be wanting or aſſumed at 
pleaſure. And by the Deſcriptions of theſe Curves 
and their Interſections, there will be found the 
Roots of the Equation ar firſt given to be con- 
ſtructed. | | 

Note, 'Tis enough to deſcribe the Cubical Para- 
bola once. | | 

If the Equation to be conſtructed, by reaſon of 
the two laſt Terms h x and k being wanting, is 
deprefled to ſeven Dimenſions; the other Curve, 
by expunging m, will have a Double Point in the 
Beginning of the Abſciſſa, and therefore may eaſi- 
ly be deſcribed as above. 1 5 

If the Equation to be conſtructed hath the 


bee laſt Terms g x x +b x + I wanting, and 


therefore is but of tix Dimenſions, the other Curve, 
expunging J, will become a Conick-Section. 

And if the fix laſt Terms being wanting, the 
Curve be reduced to three Dimenſions, its Con- 
{ſtruction will fall in with Dr. Fals's, by the Cu- 
bical Parabola and a Right Line. Ss 

Equations may alſo be constructed by the Hyperbo- 
liſm of a Parabola with a Diameter, Suppole this 
Equation of nine Dimenſions, and wanting its 

laſt Term ſave one, were to be conſtructed, a + 
exx— dx ext TFN +gx* E HX 
ks* &' =e, Let there be an Equation aſ- 
{ſumed to that Hyperboliſm ; thus, x x y = 1 ; 
and ſubſtituting y for _ „the Equation to be 


conſtructed will be changed into this Form, 25 
+ cy, dx ey +fxymxxy +g 
+ bx +kxx + 1x* = o, which denotes a 
Curve of the Second Gender, by whoſe Deſcripti- 
on the Problem may be ſolved, and of the Quan- 
tities m and g, either may be wanting or aſſumed 
at pleaſure. 
By the Cubical Parabola and Curves of the 
Third Genders, all Equations may be conſtructed 
not exceeding twelve Dimenſions ; and by the 
fame Parabola, and a Curve of the Fourth Gen- 
der, all Equations not exceeding fifteen Dimenſi- 
lions; and fo on infinitely. And theſe Curves of 


the third, fourth, and ſuperior Genders, may al- 
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ways be deſcribed by finding their Points by plain 


Geometry. | 
As if this Equation were to be conſtructed, 
XK N + ax +bxy Ac + dx) ＋ ext 
+ fx +gx* +hx*' +ixx+kx+l=0, 
and the Cubical Parabola be ſuppoſed to be deſcri- 
bed ; let the Equation for that Cubical Parabola 
be x = y3 : Wherefore ſubſtituting y for &, the 
Equarion will pur on this Form, 


„ Ae. + exx3y + fxxy +ixx=e 


+ b 4-4 x —+— gx Ax 
+ ge —+- þb —+ 1 
Which is an Equation to a Curve of the Third 
Gender, by whoſe Deſcriprion the Problem may 


be ſolved, And this Curve may be deſcribed by 
finding its Points by plain Geometry, becauſe the 


indeterminate Quantities relate not to above Two 


Dimenſions. 

In the Memoires of the French Acade- 
my of Sciences for the Year 1699. there is a 
Method for finding the Curves which Bodies 
riſing towards, or aſcending from the Horizon, 
will deſcribe, ler the Ratio of rhe Time of the 
Deſcent or the Aſcent, and rhe Acceleration or 
Retardation bꝭ what it will. Communicated by 
Mr. Varignon. | | 

CUSPIDATED Hyperbola; isa kind of Hyper- 
bola whoſe Two Parts concur and terminate inthe 
Angle of Contact. 


CUSTUMARIUS, was an inferior Tenant in 


Soccage or Villenage, who, by Cuſtom, is obliged 
to pay ſuch and ſuch Service of Work, and labour 
for his Lord. Dr. Kenner. 
_ CUTTER ef the Tallies, is an Officer in the 
Exchequer that provideth Wood for the Tallies, 
and cuts the Sum paid upon them, and then caſt- 
eth the ſame into the Court to be written upon. 
CYCLOITD. Beſides the Segment of the Semi- 
cycloidal Space, firſt found quadrable by Sir Chri- 


ſtopher ren, and afterwards by Mr. Hugens, and 


allo the Trilinear Part of it, which is plainly ſo; 
Dr. Walls, in Phil. Tranſ. N. 217, P. 11 1. pro- 


duces, from his Tracts de Cycloide and de Motu, 


ſome other Portions of the Cycloid which are ca- 
pable of being ſquared. And the ſame Excellent 
Author, in N. 229, P. 561. ſhews, That this Fi- 
gure of the Cycloid was conſidered long before the 
Time of Merſennus and Gallileo, tho not throughly 
underſtood till this preſent Age: For in the Math. 
Works of Bovilus, publiſhed ar ſeveral Times be- 
rween 1501. and 15 10. the Curve, which we now 
call the Cycioid, was then confider'd ; and yet not 


firſt by Bovillus neither, for Cardinal Cuſanus, as 


appears by an Ancient Manuſcript of his Wocks, 
tranſlated by F. Scoblant in the Year 1451. had 


taken it into Conſideration before, Indeed rhe Fi- 


gure, both in the Manuſcripr, and in the Bat E- 
dition of his Works, is ill drawn ; bur being cor- 
rected by the Cardinal's own Words, it plainly 
repreſents the Modern Cycloid. 


In Philef. Tranſ. N. 94, you have a Demonſtra- 


tion of the Synchroniſm of the Vibrations made 
in a Cycloid ; that is, of a Pendulum of a due 
Length, vibrating berween Two Cycloids : For 
ſuch a Pendulum will move in a Cycloid, and 
conſequently its Vibrations will be Synchronal. 


$ 
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em 


To inveſtigate the Area's of Cycloidal Spaces. 


Let 4 MC be a Vulgar Semi- cycloid, and the 
Generating Circle AP B from any Point in the 
Ordinate, v. g. 2: Draw QAM parallel to the 
Bale B C, cutting the Periphery of the Circle in 


| 


7 7111116711 Tine 


* , | ; 25 1 T1 
C: . Gs EY » 


P; make the Parallelogram 4A F | Q, anddraw 
fm infinitely near FM, cutting CM produc'd 
in , and the Curve in m. Put AB = 2x, 
A A EN = *, m = X, Pg); then (by 
the Property of the Circle) 27x — xx = y y. 


7X — & K 


Whence r x — x x =), and 7 — — - 
And becauſe the Triangles DP A, p PO are ſi- 
milar, therefore PQ O): Dp :: PO (x) 
Pp = 7 Now it is the Nature of the Vulgar 
Cycloid, that the Arch A P + the Right Sine 


of that Arch PQ, are equal to Q M : There- 

fore it is manifeſt, that the Fluxion of the Ordi- 

nate of the Cycloid QM, viz. MS, is equal to 

rhe Aggregate of rhe Fluxions of the Arch A P, 

and the Right Sine P Q that is, mS = P p A- 
x A 1* 2TXx — XX | 

Pp 5 — — -\- — — 


7 F 3 
. Hr x -& 

iequently the Rectangle F. is equal to FM x 
| A XXX: IX —XXF | 
M 4-= &*% == 1 


— — 


— ä — 
— — —— — 


Var X xx | V2a2rx—xx 


* * ir — Xx= to the Fluxion of the Area 
AMF. But the Fluxion of the Portion of the 
Circle 4 P A & Varx— x x ; therefore the 
Area A M F and the correſponding Portion of 
the Circle AP Q are always equal. 


CONSECTARY I. 


The Parallelogram AC is equal to the Semi- 
periphery 4 PB x AB = Four times the Semi- 
_circle AP BA, and the Complement of the Cy- 
cloidal Space AMCB to the Parallelogram, vzz. 
A MC X is equal to the Semi- circle A PB A; 
therefore the Area of the Semi- cycloidal Space 

AMC B, is equal to three times the Area of the 
FJemi-circle AP BA. | 


CONSECTART IL. 


The Cycloidal Space AMC B, is to the Cir- 
cumlcribd Parallelogram 4 C, as 3 is to 4. 


„ and con- 


Sectors P B A, 


CONSECTARTY III. 


The Space comprehended between the Chord 
AC and the Curve A MC, is equal to the A. 
rea of the Semi circle AP B. For AMCB is 
equal to 4 Parallelogram 4 C, and the Triangle 
40 E is equal to 5 Parallelogram 4 C; there. 


| fore the Space A MCA is equal to 4 Parallelo. 


gram AC, which is equal to the Area of the Se. 
mi- circle A4 P B, and the Space AM C 4 ise. 


| qual to the Space AMC X= the inſcrib d Tri. 


angle 4 CB. 


CONSECTART IV. 


Though the Quadrature of the whole Cycloi. 
dal Space, or any indefinite Portion thereof, de. 
pends on the Quadrature of the Circle; yer an 


infinite Number of Segments of the Vulgar Oh. 


cloid may be ſquar d without ſuppoſing the 


Iſame. 


Let EA be a Vulgar Cycloid, the Baſe 
E G, and 4B the Axis, and the generating Cir. 


cle 4 PB. I ſay, if che Point Q be taken at plea. 


{ure in the Axis A B, and if CD be taken equal 


to AQ and the Ordinates D M, QN, and the 


Line MN connecting their Extremities be 
drawn, the Segment of the Cycloid M EN M 
= Rectangle Triangle P B D Rectangle Tri. 


: angle R BQ. 


Draw O AK parallel to the Baſe, and No, 
MX parallel to the Axis AB, and draw the Ra- 
dij CP, CR. 


Firſt, If the Ordinares DM, Q N be on the 
contrary Sides of the Axis 4 B, then the Seg. 
ment Me MN is equal to the Trapezium MON 


| — Trilineal Figures AKM and 4O N Now 


—ä———gz— Ow 


rhe Trapezium M KONis = MK -+ 2 NO 


x KO = (becaule NO is = AQ =CD, and 
KM=AD):CAXKO=LCAXAK+ 
C Ax AO. And by the Property of the Cy- 


| cloid, AC x AK is = Ax Arch AP + PD 


= Sector 4 CP -+ Triangle BCP = Sedtor 
ABP. Inlike manner it may be demonſtrated, 
that C Ax AOis = Sector ABR; therefore 


the Trapezium MK ON is equal ro Two Sec- 


tors PA RBA. Bur (by the known 
rhe Property of the Cycloid, the Trilineal Fi- 
gure AKM is equal to the Segment of the 
Circle 4 D P, and the Trilineal Figure 4 ON 
1s equal to the Segment AQR ; therefore if from 
the Trapezium M KO N the Trilineal Figures 
AKM, AON be ſubſtracted, and if from the 
RB 4, the Segments 407, 
AQR be ſubſtracted, there will remain the Seg. 
ment of the Cycloid Me NM equal to the Tri, 
angles PBD + BQR. 
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Secondly, But if the Ordinates QN, D M be 


on the ſame Side of the Axis A B, then the Seg- 
ment of the Cycloid Me N M — Trapezium 
MKON-\ Trilineal Figure 4 ON — Trilme- 
al Figure A KM. Now the Trapezium MKON 


MX +50 Nx OX CAN. 
0 Sector Þ B A— Sector RB A3 


v 


E 2 

rherefore if we ſubſtitute the Circular Segments 
ADP, 4 QR in the place of the Trilineal Spa- 
ces AK M, AO N, we ſhall have the Cycloidal 
Segment Me N M = Sector PB A — Sector 
RB 4 + Segment A Q R — Segment 4 0 f — 
Rectangle 1 riangle P B D — Rectangle Trian- 


gle RB 2. 


5, If the Points D and Q coincide, then it is 


manifeſt that BD or BQ=+BC, and the | 


Chord MN is perpendicular ro the Axis A By 
and the Segment Me AN M will be equal to 


an Equilateral Triangle inſcrib'd in the Genera- 
ring Circle, and Space MP B A M will be equal 
to three times the Area of the Triangle CP. 


Which was firſt diſcoverd by the Excellent Mr. 
Hugens, 


6. But if the Point D fall in the Center, then 


Q will be in 4, and the Segment Me NM will 
degenerate into that which the Celebrared Mr. 
Leibnitx firſt ſquar d without having recourle to 
the Area of the Circle. And the ſaid Segment 
Me N M will be equal to the Rectangular Tri- 
angle PB D = - the Square of the Radius. 
5. And to ſquare an infinite Number of Sec- 
tors of the Cycloid: Aſſume any Point, Q, in 
the Axis 4 B; and draw the Ordinate MQ N, 
and rake C D = AQ; and draw the Lines D M, 
DN: Then, I ſay, the Sector of the Cycloid 


DMAND is equal to the Iſoſceles Triangle 


P B R Forthe Sector of the Cycloid DM A D 
is equal to the Trapezium D M K A D — Trili- 
neal Figure 4 KM. But the Trapezium DMA 


is DNN ANN AK Ac AK 
+4Cx Arch 4 P P tothe Sector P B A, 


and the Trilineal Figure A K M is equal to the 
C 


Cycloid D MAD is equal to che Triangle 


Segment A P Q; therefore the Sector of the 


P BA; and conſequently the Sector of the Cy- 


cloid D MA ND is equal to the Iſoſceles Trian- 
R | 


8. And as we have thus ſquar d an infinite 
Number of Cycloidal Segments and Sectors, ſo 
an infinite Number of Cycloidal Zones (vix. 
Spaces comprehended berween the Portion of the 
Curve MN, the Portion of the Axis Q, and 
the Ordinates Q N, DM) may be ſquar'd from 


External Space A KM is equal to the Segment 


may find the Value of any Cycloidal Space in 
Rectilineal Figures and Circular Segments, and 
therefore if it be requir d that the {aid Cycloi- 
dal Space ſhou d be ſquarable, it is plain that thoſe 


o; from which Suppoſition the Quantities which 
were aſſum d at firſt may eaſily be det ermin' d. 
Ex. gr. Let it be tequir d to determine the Right 
Lines C 2, C D in the Axis AC, ſo that the 


#C=6, ed QR=7p, 0? 
=4q, AR or N RSD u, AP or MP Se; then 
the Sector ACR= Lau, and the Sector A CP 


=7 ac, and conſequently the Segment AQR, 
or the Figure AON, is = ACR C NR 
Laum—Zpx; and the Segment ADP, or the 
Figure A RM, is =ACP—CPD=Lac— 
7. But the Cycloidal Segment 4 N is = 
20 — AON = en ARR —" FO x 


CR RN—AQR = AN RAR 
IRS N N- 24 u ＋ 2K = 
4 PR ZA — Ku. | 
And in like manner the other Segment 4 DM 
1 A cee xe. | 
And conſequently the Zone DMN N = ADM 
— ANN 5 =aq- 24 — ap + px+ 
LC ie p44#-+ x4u- np” 


Whence it appears, that the F fi 4 
bers conſiſt of Redline ee 


the other Terms affect d wi h u and c, hinder the 
P 2 8 Zone 


the ſame Principles: For if we conſider that the 


of the Circle 4 P D, and that A P M, we 


Terms which conſiſt of Circular Segments muſt 
deſtroy one another, and conſequently be put 


Cycloidal Zone D MN Q be ſquarable. Suppoſe 


Figures only, and that 
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- muſt be o, that is, 2 4 — 40 — 124 u 
xu o; and if we ſuppoſe the Ratio of c to 


tween x and x. V. gr. If x be u: :: 122, 


conſequently X = ah 


fore if c be = 2, then 3 = 


= 5a a. Whence x is = +4 Naa +2740 


che Property of rhe Circle, PE is — * 111 
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Zone from being ſquarable. Whence it is evi- | 


dent, that if we ſuppoſe the Terms affected with 
4 and c rftutually-to deſtroy one another, then the 
Cycloidal Zone D MN. will be = aq— 
JJ —ap px. And the remaining Terms 


2 


be given (that is, as one Number is to another, 
that ſo one Arch being given, the other may be 
conſtructed Geometrically) we may deſtroy the 
Quantities e and u, and find the Relation be- 


then the Equation 32 ac — 30 — tau +Xx#u 


== o, becomes a —2{4—+ta+x=o0o; and 


a 2X 


: e 7 
: 3, then & = z or if it de u: : 
34 ＋ 2 K 
N ; 


1 : 4, then 3 = Sc. in the ſame 


Progreſſion. | | 

And to find the Value of x in other Terms; if 
we ſuppole C Q the Sine Complement of the 
Arch AR to be given, then CD the Sine Com- 
plement of Double, Triple, Quadruple, Ge, that 
Arch may be found by Common Algebra. There- 


2XX —44 
3 if e 


23 ½% then x. =:= „ > * * 


* —8 a 
4 u, then * — 5 — „ Sc. and 
comparing theſe Values of z with thoſe formerly 
found, we may find the Value of x in any Sup- 
4 ＋ 2X 


oy 


poſition. J. g. If e be =2 u, then à = 


2 xXx — 44 


S 4E VA ν ATI. 
Hence it is manifeſt, that it C Q be taken 
4 iay/41. And if the Ordinate N be 
applied to the Axis in the Point Q, and if the 
Arch RP be taken = A R, and the Ordinate 
MP D be drawn; then the Cycloidal Zone 
DMNQ will be 2 49 —- ZT — 2 Dx 


= the Rectilineal Triangles C A P＋ DAP —| 


VCC 

And thus an infinite Number of Cycloidal Zones 
may be determin'd, which admit of a Quadra- 
ture, when the Proportion between the Arches 
A R, RP tore in given Numbers. 

Tf the Curve Line AMD be 4 ſimple Semi- cycloid, 
whoſe Baſe B D equal to the Semi- periphery of 
the Generating Circle B EA. IT required to 
find the Value of theeRay of the Evoluta MC. 


Suppoſe AP = x, PM =), the Arch 4 E 
== u, and the Diameter AB = 24; then, by 


—— — 


and by the Property of the Cycl. y=u-I-4/ 2AX—XX3 


En ta a Xx — Xx X 
therefore y = -.. : Bur « equal 


) — (ſuppoſing x invariable) 
and conſequently 8 & * — 24x| „ 


23 . 
. Q=0T therefore 3 === 
VIA gx | 
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„ — 
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X X V 22 — K 


— ; and ſubſtituting this Value in 
xV2ax—axx | 


EET EE! 


the General Theorem Ws , 0 3 
1 — Be 
— —— we ſhall have (becauſe y = x — oe 
— 257 : _ 
22 8 a3 x6 43 x 
2 a x2 h * an" x 2 — of 24X maxX 
* — . 
— 1 7.07 x" 
. | 516 44 23 — 8 oa? x4 
* XxX 4/ 24X A 2 e ee 
13 x3 
a EMT OT oo Ros 


2M4aa—2ax=MC= (2WEPq+PByq 
= 2EB) = 2 MG, becauſe MC perpendi- 
cular ro the Curve in the Point M is parallel to 
the Chord B E. 8 


CONSECTART I. 
If x be ſuppoſed = o, then is AN = 24 444 


= 4 4 = to the Ray of the Evoluta in the Ver. 
tex A; and if we ſuppoſe x =2 a, then M 


= 2 VA. 4 2 — 444 = o, chat is, the Ray of 


the Evoluta in P, is equal to nothing; and in 4 
| | 
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it is equal ro twice the Diameter of the genera- 
ung Circle s and hence tis evident, that the E. 


voluta begins. in D and ends in N, ſo that BN 


1 
CONSECTARY I. 


The Evoluta D CN is a Semi- cycloid equal to 
the given Semi- cycloid DMA: Compleat the 
Parallelogram BS, and on the Diameter D $ 
deſcribe the Semi- circle D IS, and draw DI 
parallel ro M C parallel to E B; then is the An- 

le B DI = EB D, and conſequently the Ar- 
ches DI, B E are equal; but EB =MG= 
GC; therefore GC = DI, and if IC be drawn, it 
will be equal and parallel to D G. Now by the 
Nature of the Cycloid DG = Arch EB = Arch 
DI: theretore IC is = Arch D I, and conſe- 


whoſe Baſe is S N = + the Periphery of the Ge- 
nerating Circle D IS; that is, the Evoluta is e- 


only placed in a contrary Poſition. 
CONSECTARY III. 

The Lengrh of the Curve of the Cycloid DCN 
is = 2AB (= twice the Diameter of rhe Ge- 
nerating Circle) and any Portion of the Cycloid 
as DCis=2CG=2D Ig twice the cor- 
reſponding Chord in the Generating Circle. 

Another Solution, 


| The Length of rhe Ray of the Evoluta M C 


* 


quently the Evoluta DCN is a Semi- cycloid,, 


qual to the given Cycloid, and the ſame with it, 


thus: Draw another Perpendicular, m C, infi- 
nicely near the former, and angther Ordibate n 
Iran Ws o | „N. a ka AN 17 bY WS a. DANY TH 
parallel to ME, and another Chord Ke, and on 
the Centers C and B deſcribe the little Arches 
GH, EF; chen the Rectangular Triangles G Hg 
E Fe will be ſimilar and equal; for Gg is = 


Bg or me is = Arch Ae) and Hg or m 


1,)GH—= EF. Now the Angle MC mis — 
EBe (becauſe the Perpendiculars MC, m C 
are parallel to the Chords E B, e B, and GH, EF: 
The Arches that meaſure thoſe equal Angles are 
equal, therefore the Radii CG, EB are alſo e- 
qual, and conſequently MG is = GC; whence 
tis evident, that the Ray of the Evoluta M C 
is = twice the Chotd BE=2MG. 


A 
CONSECTART. 


We have proved before, that the Area of the 
Cycloid is rriple rhe Area of the Generating Cir- 
cle : 'This Truth may be proved from other Prin- 
ciples, as thus; the Space MG gm, or the 
Trapezium M G Hm (the Difference being in- 


=: GHXMG=3EFxBE, that is, the 
Trapezium M Gg m is = three times the Sec- 
ror E BF or E Be; therefore the Sum of all 
the Trapezia, viz. the Cycloidal Space M GB 4 


the Area of the Semi- circle A E B A. 


may be determined without any Calculation, 


PROP. 


Ee (becauſe BG or ME is = Arch AE,and 


— MG —Fe or Be — BE, and (47 Elem, 


comparably little) is = : Mm + © G H x MG 


is equal to rhree rimes the Sum of all the Trian- 
] gles, viz. the Circular Space-B'E XA; and the 
| whole Cycloidal Space 4 MDB 4 is = thrice 
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If the Curve AMD be a Semi-cyloid deſerib'd by the Revolution of the Semi-cirele A E B, on the bf 
riphery of another immovable Circle B D G: (Th requir'® to deſcribe the Rvoluta of the ſaid Curve, © 
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The Movable or Generating Cirele may be 


ſuppoſed ro move either on the Convex or Con- 
cave Side of the Periphery of the immoyable 


| 
0 


Circle; and when the Semi circle A E B comes 
into the Poſition MG B, in which Poſition it 
touches the Baſe B D in G, and the deferibing 
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Point A, is in M. in the Curve of the Cycloid; 
chen, from the Geneſis of the Curve, J infer, 


1. The Arch G M is = Arch GD, and the 
Arch G D of the movable Circle, is equal to 
the Arch G B of the immovable Circle. 


2. MG is perpendicular ro the Curve A M D, 
for if we conſider the Semi-circumference MG B 
or AE B, and the Baſe B G D, as being com- 
pos d of an infinite Number of little ſtreight Lines, 
and every one in one, equal to the correſponding 
one in the other, twill be manifeſt, that the Semi- 
cycloid AMD is compoſed of an infinite 
Number of Circular Arches, which have for 
their Centers all the Points of Contact G ſucceſ- 
fively, and are all deſcrib'd by the ſame Point M. 


3. If on O, the Center of the immovable 
Circle, the Concentrick Arch M E be deſcribd, 
then the Arches of the movable Circle, viz M G, 
E B will be equal, and alſo the Chords M G 
and EB, and the Angles OG M, OBE will 
be equal between themſelves; for in the Triangles 
O KM, OK E, the Three Sides of the one are 
equal to the Three Sides of the other reſpective- 
ly ; therefore the Angles M KO is = E KO, 
and the Arch MG is = Arch EB, and the 


Chord MG is = Chord E B, and KG M is 


—= KBw, and conſequently OG M is = OBE, 


Theſe things being premis'd , ler mc be 


drawn perpendicular to the Curve 4 M D, and 
infinitely near MC; draw alſo another Concen- 
trick Arch me, and another Chord Be; and 


on the Centers C and B deſcribe the Arches G E, 


EF: Then the Rectangular Triangles G H g, 


E Fe are equal and fimilar; for Gg or D g —| 


DG g= Ee, or the Arch Be — Arch BE; 
and Hg or mg —<MGis= Fe or Be — BE, 
and conſequently the little Arch G H is = Arch 
E; whence it follows, that the Angle G CH is 
to the Angle E B FE, as B E is to CG: It re 
mains therefore to find the Proportion between 
rhoſe Angles, which we may do in this man- 
ner: „ 
Having drawn the Radii OG, Og, KE, Ke, 
ſuppoſe O G or O B b, KE S a, tis evident 
that the Angle E Beis O Be — OB E (or 
O B E - OBe) S O Gm - OG M (or CœM 
.— OG m) = (having drawn G L, G L parallel 
w Cm, Og) 1G ME OGV = GCH S GOg ; 
therefore the Angle GC His = Angle E Be 
+ GOg. Now the Arches G g, Ee being e- 
qual, it is, GOg:EKeor 2EBF:: XE 
() : OG (6); and conſequently the Angle 


ft 2 4 | 
6 O is = , EBF, and GCHis = (EBF 


52 242 
+ GOg) = ©, EBF; therefore GCH : 


EBF (:: BE CG) 2 : - — : 1, and conſe- 

quently the unknown Quantity C G is = 33 

B E: Which gives this | 
CONSTRUCTION. 

Say, as OA G za): 0 B (b) :: BE or 


MG: GC; then the Point C will be in the Evo- 
uta requir dc. i 


* * * 


>> 47 oy 


CONSECTART I. 


The Evoluta begins in the Point D, and tou- 
ches the Bale B G O in D; for the Chord GM 
(the Third Term in the Analogy) vaniſhes in 
that Point. | 


CONSECTARY II. 


The Evoluta D C N terminates in the Point 
N, fo that then 0 4: 03: : AB: ZN: 
OA+HSAB (SOB): OB+BN(=ON); 
that is, O A, OB, ON are continually propor- 
tional. | 


CONSECTARY III. 


If the Arch of the Circle NS Q be deſcribed 
on the Center O, I lay the Evoluta DCN may 
be deſcribd by the Revolution of the movable 


about the immoyable Circle NS Q that is, rhe 
Evoluta D CN is a Semi- cycloid, fimilar to the 
given Semi- cycloid 4 M D (becauſe the Diame- 
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ters A B, BN of the movable Circles, are pro- 

portional to the Radii of the immovable Circles 
OB, ON; for AB: OB :: BN: O NY and in 
an inverted Poſition, having its Vertex in D; for 
ſuppoſe the Diameters of the movable Circles to 


| bein OT (drawn at pleaſure from the Center O) 
it will paſs through the Points of Contact S and 
G; then if we ſay, A Bor TG: BNorGS :: 
MG: GC, the Point C will be in the Evolura, 


ty Conſtruction) and in the Circumference of 
the Circle GCS (Prop. 31. Elem, 3. Prop. 6. E- 
lem. 6.) becauſe the Angle G M being a Right 
Angle, the Angle G CS is ſo alſo; and becauſe 
MGT=CGS, therefore the Arch TM (= 
G B) CS:: GT: GS$S:: OG: os :: GB: 


ergo, c. 


CONSECTARY IV. 


Hence tis evident, that the Portion of the 


Curve of the Cycloid DC is = Right Line C M, 
and conſequently that DC: Tang. GC :: A B 
+ BN: BN:: OB + ON: ON; that is, 


18 


Circle GCS (whoſe Diameter is GS BN) 


NS ; therefore the Arch CS is = Arch NS =_ 


the Sum (or Difference) of both Diameters (of 
; the movable and immovable Circles) is to the 
; Semi-diamerer of the immovable Circle, as DC 


K* 4 


7 
l 


EY G- 


is to the Tangent C G ; for the Triangles c Mm, 
CGH are ſimilar, therefore Mm: G Hor EF 
:: MC: GC:: (by Conſtruct.) OA + OB 
(2 6 + 24) : (See Fig, 2. in Page the laſt but one.) 
OB (6b) and conſequently the Sum of all the Mn 
or the Portion of the Cycloid A M, is to the 
Sum of all the E F, or Chord AE, or Tangent 
TM, as OA+,OB isro OB; whence tis evi- 
dent, that O B: OA E OB (20 NY) :: 4 
B: AMD, and O B: 20K :: 4B — AE: 


DM:: twice the Verſed Sine of + the Angle | 


MKG or EKB : the Portion of the Curve 

DN ED 
And becauſe it is A M: Tank 

-1-OB:OB; therefore in the 


AM: Tang. TM :: 2:1. 


TM: : 0 4 
ulgar Cycloid, 


CONSECTART V. 


—— — — — 


+ Mm 
CM 


The Trapezium M GHm is = 1GH 
x MG, but CG (= M G: 


— —. —-n 


1 
* 


| 1: Mn == 6, 
= 64 MG) :: GH: Mm = ; ; 


therefore (becauſe GH is = EF, and MG 


+ #3: $8 
= EB) MG H m is D * x EFX EB; 
that is, the Trapezium MG Hm : correſponding 
Triang. E B F:: 36+ 24: b. And becaule 
the Proportion univerſally obtains, tis evident, 
that the Cycloidal Space MGB A M (See Fig. 
2. in Page the laſt but one) (comprehended under 
the Right Lines MG, A B, the Baſe G B, and 
the Portion of the Curve A M) is to the corre- 


ſponding Segment of the movable Circle BAA 


AB, as 3b + 2a ĩs to b; and the whole Cy- 
cloidal Space AMDB A is to the Area of the 
Semi circle A E BA, as 36 . 24 is to 6, 


CONSECTART VI. 


if we imagine O B, the Radius of the immo- 


vable Circle, ro become infinire, the Arch BG D 
will become a ftreighr Line, and the Curve 


IMD will be the Vulgar Cycloid ; and in this 


Caſe AB, the Diameter of the movable Circle, 
is = o, in reſpect of that of the immovable Cir- 
cle: Whence, 1. becauſe b 24 is , it is 
MG: GC:: b:; that is, M & is = GC, and 
conſequently if BN be taken = AB, and NS 
be drawn parallel to B P, the Evoluta DC N 
will be generated by the Revolution of a Circle 
(on the Baſe NS) whoſe Diameter is = BN. 
2. The Portion of the Cycloid 4 M, is to the 
correſponding Chord of the Circle A E :: 26 : 
5; this is evident from $. 4, of Hayes s Fluxzions, 
3.The Space MGB A is to the Segment B EA 
: 36: which is allo evident from S. 5. of the 
ſame Book. | 


CONSECTARY VIL 


The Length of the Semi-cycloidal Curve is 
proportional ro the Rectangle B XO, if the Se- 
mi diameter of the immovable Circle be the 
ſame. Let BA be the Diameter of one, and 
Ba the Diameter of another movable Circle; 
and ler OB be the Radius of the immovable 


nerating 


And OB: 02 * o B:: B: amd; 
And by Proportion of 1 0.4 OB: Oa ＋ 03 . 
Equality and Div. & aBx AMD: AB x an, 
Thar is, 2OK : 20k :: aB x AMD: AB N ang 
Whence OK x AB: okx AB:: AMD: ama. 
: 3 
And dividing by 2, BKO : NO:: Au: amd. 
Q. E. D. : | Le 


— 


CONSECTARY VIII. 


Becauſe the Arches G D, GM are always e. 
qual between themſelves, it follows that the An. 
gle DOG: Ang. G KM:: GR: OG ; there. 
fore if the Point D (where the Cycloid begins 
the Radii OG, GK, and the Point of Conta 
G be given, the Poſition of the Point M, which 
deſcribes the Cycloid, is found by drawing the 
Ray NM, ſo that & R: O:: DOG: G KM. 
and all the Points of the Curve A M D may de 
determin d Geometrically, when the Proportion 
between the Radii OG, G K can be expreſs 
in Numbers; and conſequently, in that Caf 
this Cycloid 1 a Geometrical Curve, and the ſaid 
Cycloid n a Tranſcendent (or Mechanick) Curve. 
when the Relation of O G. to O X cannot be er. 
preſs d by any finite Number of Terms. 


coNSECTRAT IX 


If in Concentrick Spheres fimilar Cyeloids be 
deſcribd, their Perimeters will be proportional 
to the Semi · diameters of the ſaid Spheres. 


co NSECTART X. 


And becauſe the Length of the Curve of the 
Cycloid AMD is proportional to the Rectangle 
B RO, tis plain, that in Vulgar Cycloids the 

Curve is 1 to the Diameter of the Ge. 

ircle. 


SCHOLIUM. 


By helpof ſuch Principles as theſe, the Great Sir 
| Iſaac Newion has advanced ſeveral wonderful 
Conclufions concerning the more exact meaſuring 
of Time by Pendulums : As for Inſtance, 


1. If within the Globe BG D the Cycloid 
DA A be deſcrib d, being biſecgd in 4, and ter- 
minating in the Surface of the Globe in D and N, 
and if O 4 be produc'd (biſecting D Q in I 
unto N, ſo that O A, O B, O N= and the Globe 
NS be deſcrib'd on the Center O, and the Semi- 
cycloids ND, NQ be deſcrib'd within the ſaid 
Globe; then a Pendulum ſuſpended to the Point 
N, and equal to N A, will vibrate in the Cycloid 
D 4 Q, the ſame being deſcribed by the Evoluti- 
on of the Cycloidal Cheeks N B, NQ And 
thus a Pendulum may be made to vibrate in any 
ſuch given Cycloid. | 
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2. If the ſaid Pendulum vibrate in the Cycloid 
D 4 Q by-the ſole Force of its own Gravity, 
and if, the Force of Gravity in every Point of the 
Curve DA N be as its Diſtance from the Center 
O, thenthe Vibrations (equal or unequal) of the 


Circle common to both: Then, by 5. 4. 
OB: OA OB :: AB: AMD, 


| Pendulum, will be performed in equal times. 
Let MT rouch the Cycloid in M, and draw 
O perpendicular to-MX; then, becauſe the 


Force 


+ ” 


av 


* 1 oY 2 1 b 


CYC_ 


—_—_—_ 


e 


porce of Gravity is as O M, it may be reſolved 
into the Parts G X, M Xx. Now tis evident, that 
the Force O X, being parallel tothe Thread P M, 
has no other Effect but to diſtend the ſame, and is 


* 


1.8 
\ 
| | 


* 


totally deſtroyed by its Reſiſtance; therefore the 


Force MX only accelerates the Motion of the Pen- 
dulum M in the Cycloid, and the Acceleration of 
the Pendulum in the Cycloid is always proportio- 
nal to this Accelerating Force. Now the Trian- 
gles OX T, MGT are ſimilar, and OT and GT 
are invariable Quantities; therefore M X is al- 
ways proportional to M T, and MT is proporti- 
onal to the Curve of the Cycloid MA: There- 
fore if Two Pendulums NP M, N pm be demit- 
red from M, m at the ſame Inſtant of Time, 
they will he accelerated in proportion to the Ar- 


ches M 4, m A, they have to deſcribe ; and con- 
ſequently che Portion ot the Curve which they de- 


ſcribe in the Beginning of their Motion, will be 


proportional to the arches M 4, mA; and the | I AMD tea Semi-cycloid deſcribd by the Semi- 


Portions yer to be deſcribed, or the Accelerating 
Forces, will be proportional to the ſaid Arches 
MA, m 4. . Whence tis manifeſt, that the Porti- 
ons to be deſcrib'd, beirg always in the ſame Pro- 
portion of M A to m 4, muſt vaniſh ar the ſame 
Time; that is, the Pendulums demitted from M, 
m, at the ſame Inſtant of Time, and deſcending 
in the Curve MA, nA, by the Force of their 
own Gravity, will arrive in the Point 4 together. 
And again, If we ſuppoſe rhe Pendules to aſcend 
from A towards Q, with the Velocities which they 
have acquird m 4, they will then be retarded 
every-where, whereby the ſame Forces which ac- 
celerated their Motions before, and conſequently 
the Velocities of the Pendulum's Aſcending and 
Deſcending in the tame Arches, will be the ſame, 
and the Arches themſelves will be deſcribed in rhe 


iame Time; whence ir appears, that the whole 


Vibrations, as well as the Semi-vibrarions, will 
always be Lochronal, 


3. And if O, the Center of Attraction, be ſup- 
poſed at an infinite Diſtance from B, then the 
Curve D AQ (in which the Pendulam vibrates) 
will be a Vulgar Cycloid, and the Force of Gra- 
vity will always be the ſame in all Places of the 
Curve. And the Vibrations in this alſo will be i- 
lochronal, for D B Q will become a ſtreight Line, 
and G T and! 14 O will be parallel to B 4; 


repreſent the Force of Gravity, then Mx, or MT, 
or MA, will repreſent the Accelerating Force in 
the Cycloid, Sc. Ergo. | 


| The ſame Excellent Perſon has enrich d ths Theory 
with many more Sublime Diſcoveries, which, 
for Brevity's ſake, T omit; ths being ſufficient 


| | 5 * 
T fo give the unacquainted Reader a Taſte of the 


Uſefulneſs of the Doctrine concerning the Recti- 
fication of the Curves, 


L E M M A. 


i every Triangle B AC, if the Angles ABC, 


ACB, and CAD the Complement of the. Ob- 
tuſe Angles C AB to Two Right Angles, be infr- 


oppoſite Sides A C, AB, B C. 


For if a Circle be circumſcrib'd about the Tri: 
angle ABC, the Arches AC, AB, BAC, which 


| { meaſure double the ſaid Angles, will be infinitely | 
little alſo, and conſequently they will be equal to 


their Chords or Subtendents. 


- 


And if the Sides AC, A. B, BC of the Tri- 
angle AB C be finite Quantities, tis plain thar 
then the circumicribd Circle muſt be infinitely 
great, that ſo the Arches A B, A C may be infi- 
nitely little in reſpz& of the whole Circumte- 
rence, 


PROP. XIII. 


2 


circle B SN, revolving on the immovable Arch 
BGN, /o thit the Evoluta or Arches BG, B G 
be always e;ual to one another; and if A, the 
Point which deſcribes the Curve, be in the Diame- 


movable Circle : 'Tis requird to inveſtigate the 
Value of the Ry F the Evoluta MC. 


Imagine another Perpendicular ng infinirely 
near MG, interſecting M G, produced in C, the 
Point requir d. Draw the Right Line G m, and. 
take G g on the movable Circle = Gg on the 
inmovable Circle, (ſee the following Fig.) and 
draw the Lines Mg, Ig, XZ, Og. Now if we 
conſider the little Arches Gg, G as perpendicu- 


the little Arch G g of the movable Circle falling 
on the Arch Gg of the immovable Circle, the 
Point M will fall on n, fo that the Triangle C Mg 
will exactly cover the Triangle C Mg: Whence 
it is evident, rhar the Angle M Gm is = g G 


Angles) =G Kg + GOg. | 
Now if we ſuppoſe O & =b, KG 4, G M 
or Gm D r, and GTor Ig , then it will be, 


O Gp, their Sum will be equal ro Two Right 


1.0G :GK::GK2z t Gg, and OG (6): 


— 


* ({=0OK=a—+8b) :: GKg : 


whence, if M O be a determinate Quanrity, and 


nitely little ; I ſay, they are proportional to their 
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lar to che Radii Kg, O g, then tis manifeſt that 
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G Kg + GOgorgGgorM Gm 


GKg. 2. Ig:MI:: Mg: Mg I. and by 
Compoſition Ig ++ MI or MG (r) : Ig (9): : 
G Mg + Mg Tor GI Rg Mg or 


og = K. 3. Mm or MG m, MGm 
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and conſequently the Ray of the Evoluta MC is 


fe nn EX: 2brr 

— Zar H 2 br — 9 
And if we {uppole 0 G (6b) the Radius of the 
immovable Circle, ro become infinite, the Cir- 
cumference BGN will become a ſtreight Line, 
and the Terms 2 arr and 2 ar will vaniſh in 
reſpect of the others, and the Value of the Ray 
3 1 
2br — r 2r—q 


Fa. 


of the Evoluta C will be = 


CONSECTARY, 


Hence to find the Area of the Cycloidal Space 
MB, the Quadrature of the Circle being ſup- 
pos'd, becauſe Sectors of Circles are in a Ratio 
compounded of the Duplicate Ratio of the Radii 
and the fimple Ratio ot their included Angles; 


Þ Wn 
K. 18, 


Angle GM e 5 RK): Angle MG m 


' J 
1 | ; OY 
6 KZ) :: the little Triangle for Sector) 
(whoſe Baſe is G g m the movable Circle) 
: to the little Triangle or Sector G Mm: Whence 
27 4 ＋ Þ 


the Sector G Mm is — X 9 IE MGg = 
(ſappoſing MI = , and conſequently r = 
a 7 0 
24 E 20 24s E264. 
—V—ů — 4 oh 
1 — 2 44 2 | 2 M G 8. 


Now the little Triangle or Sector KG pg is to the 
little Triangle Mg, in a Ratio compounded of 
the Square of K G to the Square of MG, and 


* 


l 


£] 


5 5 7 
that is, as a 4 Xx G Kg FFF 


conſequently the liitle Triangle M G is = HY 
242 


K.G g, and ſubſtituting this Value in place of th. 


Triarols 11 G 245+|-2bs 
riangle L in by * M G, 
2 4 -\- 25 


ſhall have the Sector G M m = I Ss G 


—— — 


a+bxsr f 
„ j "NES 3 bur by the Property of 


the Circle, G MX MI (Y = BMxMy_ 


I—— . — - — — 


(ſuppoſing KN = c) co—aa, whichis an inya. 
riable Quantity, and is always the ſame in What. 
loever Point of the Curve the deſcribing Point M 
ve found; whence G Mm M or yy Gp 
ST 3 


that is, the Trapezium G Mn g = — * 


222 xc - 44 
8 2.2 ant 
G Mmg is the Fluxion of the Cycloidal Space 
BA and MG g, that of the Circular Space 
MB (comprehended between the Right Lines 
M B, M, and the Arch BG) and Kg, that 
of the Sector K B G; it is manifeſt that the (y. 
. 24-j-3b | 
cloidal Space MGB A 8 = — 5 me 


a-\ bxecc=+ 422 


12 2 8 Q. E. L 


KG g. Now becauſe 


MG} 


c 


L E IMI M 4. I. 


The fame things being ſupprſed, if on the Center K, 
with the Radius K A, the Semi-circle A EV te 
deſcribed ; and if on the Center O, mib any Re- 
dius between OV and OA, the Ah EM be 
deſcril d, and the Radius KS E bat: ; 1 
Jay, the Arch E M: Arch S Ni OE: O;. 


Suppoſe the movable Circle BS N to come in- 
to the Poſition B G N, then the Point A which de- 
ſcribes the Curve will be in M. Connect the 
Centers of the Generating Circles with the Line 


OK, which will 50 through the Point of Con. 
1 


tact G ; then tis evident that the Triangle MOK 
and E.O K are equal and fimilar, becaule the 
Sides of one are equal to the reſpective Sides of 
the other; therefore the Angles MX ©, EOK 
are equal, and the Arches thar meaſure thoſe An- 
ples, viz, GN, BS, and their Complements to 
Two Right Angles B G, SN, are alſo equal, And 
becauſe the Angles MO XK and EO K are equal, 
therefore the Angle MO E is = Ang. 6 0B, 
and Arch EM: Arch GB:: OF, the Radius 
of that: O B the Radius of this. But it has 
been demonſtrated that the inferior Arch & Þ -- 
ſuperior Arch G Bis = SN; therefore the Arch 
E M: Arch S N:: 0E: IB. QE D. 


CONSECTARY. 


If the Radius O B be ſuppoſed infinite, then 
tis evident that the Right Lines O B and Ot 
will be Parallels, and the Concentrick Arches V 2, 
BN, and E M. will degenerate into Right Lines 
VT, BX, and EH, perpendicular to the 2 
A, and conſequently the Right Line £4 wil 


the Ratio of the Angle G Kg to the Angle GMg, | 


be = SN, becaule 0 B and 0 E being infinite 
: 


Tl. 


\ 


are equal, Whence the Arch EM: E H:: one another, that is, the Space E Mme is alway 
OE: OB. to the correſponding Space E H/ e, as OR is A 


SCHOLIUM. 


The Semi-cycloid A HT, into which the other 
Semi-cycloid 4 M degenerares, when the Ra- 
dius OB is infinite, is the ſame with that genera- 
ted by the Revolution of the Semi- circle BS N 


OB; tis plain that the Sum of all the E M me 
is to the Sum of all the E 77 h) e, that is, the Space 
AME is to the Space AE H, as © K is ro DB 

I ſhall only add further, as ro this Figure of mc 
Cycloid ; That, if a Cauſti cl Curve, "Ae -- 2 * K 
were to be drawn to a Semi-circle, as A M D. 
whoſe Diameter is A D, and its Center C. And 
when the Rays of Incidence, as h M, are ſuppo- 


ſed ro be perpendicular to the Diameter 4. 


Z on the Righr Line B X, the deſcribing Point 4 
being in the Diameter B N producd, 

5 N 

E The ſame things being ſuppos d, let it be requir'd to 
EY inveſtigate the Area of the Cycloidal Space AEM, 
By comprenended under the Arches AE, E M, and 
T9 the Portion of the Cycloid A M. 

Ta Imagine another Concentrick Arch ME infi- 
WE nitely near to the Arch E M, and e h paralle! and 
= infinitely near to E , and the Lines EF and 
Eb perpendicular to the Arch ME and the 


Right Line E H (produced if need be“; then are 
the Angles F Ee, OE K equal, becauſe each 
added to the Angle KE F makes a Right Ang le, 
and the Angle P Ee is = Complement of O K E 
= ro Two Right Angles, becauſe PEe e E X= 
KE Ris = to Iwo Right Angles = KE R -+- 
E EKR- ERK; therefor? the Sine of the An- 
ge FEe is to the Sine of the Angle P Ee, as 
the Sine of the Angle © E K is to the Sine of the 
Angle O K E: That is, 


F,. l oB; 


Then the Cauſtick 4 FK will be a gemt. C. 
cſoid; which will be deſcribed by the evalu: 
tion of the Little Circle M H on the Periphe- 
ry, or the Bale R H G. For the Circle MF H 
1s deſcribed on half MC, as « 
the Angle C 2 F is equal ro CM ich | 

| which is e- 
qu 1 to HC RK. And conſequently the Angle 
H NE 1s equal to twice C K Therefore the 


And by the Corol. 
of the preceding Lem, 


Rectangles are always in the ſame Proportion ro 


_ Becauſe M is = the Ray of the Evoluzs 
and G 2 perpendicular to PM: Therefore M F 
= n M., Whence if-G de per- 


vom, Wa 


„ 


pendicular to the reflected 

will be in the Curve waa ny Gr 
Ik the Rays H M, H, be drawn from H 
tne Center of the generating Circle, ro the de. 
{cribing Point M, and the Point of Contact G 
evident that H G will be perpendicular to 
3D ; and that the Angle GMH = MGH 


And becauſe the infinitely little Spaces E Mme, circle NG Mon the R. 
the Rays of Incidence P M, 


75 B: Tis required to draw a Cauſtick by Re- 


Arch HF is equal to the Arch 77 K ; and the 


\ EM:EH:: 0 E: O B. curve K F 4 muſt be a Semi-cycloid - 
BS - 8 | ginning is in K., and its Vertex in 2” Spec 
Therefore Fex EM:PeXEH::OK:0B | Ler rhe Vulgar Semi-cycloid 4 M D be given, 


the Revolution of the Semi- 
ght Line B D: And let 
be parallel to the Axis 


flexion to the ſaid Semi- cycloid 4 M 
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Ray M F paſſes through the Centre H. Nov 
Circle whole Diameter is G H paſſes OO the 
the Point F; becauſe 6 FH is a Right-An 1 © 
And therefore the Arches G N, and half A F 
which meaſure the Angle G H N, are proportio- 
nable to the Diameters MN, G H, of their = 
ſpective Circles: And conſequently the Arch & K 
= Arch GN=6G B. Whence it is manifeſt thar 
the Cauſlick D FB is a Cycloid, and deſeribd 1, 
the Revolution of the Circle G F H on the Right 
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COROLLARY. 
The Space DAB FED is equal to thrice the 


Area of the Circle 6 FH: For the Semi- 
circle MG N is equal to twice the Area of the 


Circle G FH: Wherefore the Cycloidal Space 


AMDB is equal to 6 times the Area of che 
Circle G FH; and the Cycloidal Space B Þ 
is equal to thrice the Area of the Circle G FH. 
and conſequently the Space D A BF Dis equal tg 
thrice the Area of the Circle & FH; and the Curve 
D F Bdivides the Space AMB D into two equal 
parts. 
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K. Ethelred, A. D. 991. e/Elfred and Ingulgh re- 
1 port, that King Edward the Confeſſor remitted and 
ö | D .  - = abrogated this Tax: But Wiliam the Conqueror, 
| Ws i TT eo Pen 7 re-· induce 2 orgs ine 
- "by the Statute of 23 H. 2. de com- | yet he ordered the raiſing of it, as often as the 
D, e Cc. I a Number of | Neceſſities of Invaſion or Expedition did require: 
Ten Hides, as a Laſt was of 20 Dakirs: ] And it was ſeverely exacted and augmented by 
But ſince, by 1 Fc. 33. a Laff of Hides is 12 William Rufus. In the Reign of Hen. 1. it was 
Dozen. | 8 8 computed amongſt the King's ſtanding Revenues: 
DAMNUM, did formerly ſignifie the Bounds | But K. Stephen, upon his Coronation Day, pro- 
or Limits of a Man's private Property or Juriſ- | miſed that Danegelt ſhould be for ever remitted ; 
diction; as is plain by Bratton, lib. 2. de Coron. from which Time ſome date the Expiration of 
c. 37. And perhaps our Word Dam, for a Boun- | this Tax. But it ſeems rather to have continued 
dary or Confinement, came from hence. upon extraordinary Occaſions, till it was abro- 
AMPS, in Mines, are noxious Exhalations, | gated by Time ; or ſwallowed 1n Tallage and 
which in ſome Mines have proved very ſuffo- Parliamentary Impoſitions. The Laws of Edmard 
cating, and otherwiſe fatal to the Workmen, | the Confeſſor, c. 11. rate this Tax at 12 d. on eve- 
They reckon 4 Sorts of Damps. I xy Hide; Henry Hunt computes it at 25. on each 
The Firſt is the moſt ordinary; they know | Hide; and John Brampton at 3 d. on a Bovate or 
when 'tis coming, by the Flame of their Candles | Oxgange. And no doubt it varied according io 
becoming orbicular, and by the Flame's lefſening | the different Exigencies on which it was levied. 


DAN 


755 


8 


by degrees, till at laſt it quite go out; as alto Dr. Kenner 8 Gloſſary, * 
by their Shortneſs and Difficulty of Breathing. DANGER, Dangerium, in ſome Places called 
Thoſe that eſcape Swooning, ſeldom ſuffer any | Lief-Silver and Ly-Silver, was formerly a Pay- 
reat Harm by it but ſuch as f oon away, tho' | ment of Money made by the Forreſt Tenants to 
they miſs of downwright Suffocation, are on their their Lords, tliat they might have Leave to plow 
firſt Recovery tormented with very violent Con- | and ſow in Time of Pannage or Maſt-feeding. 
vulſions. Their Way of Cure is to lay the Perfon | DARREINE, in the Common Law, ſeems to 
down on the Earth in a prone Poſture, with a | be a Corruption from the French Dernier, i. e. 
Hole dug in the Ground under his Mouth; Lat; for tis now uſed in that Senſe, in 
if this fail, they fill him full of Good Ale; and | DARREINE, Continuance : And 
if that won t do, they conclude him deſperate. | DARREINE, Preſentment. 
2. The Peaſe-Bloow Damp, which is ſo called | DATIRE Tutelage is a Term in the Civil Law, 
from its Smell: This Damp they ſay always comes | for ſuch a Tutelage of a Minor as is appointed by 
in the Summer Time, and it hath not been known | the Magiſtrate either Ex Officio, or e 
to be Mortal. The Miners in the Peake of Derby | when a Guardian by Will, or by Lan, is not al- 
fancy it ariſes there from the Multitude of Red | ready provided. _ „ 25 
| Trefoil Flowers, called by them Hony-ſxckles, with] DAY, in our common Law, is ſometimes 
which the Lime- tone Meadows of the Peake do | uſed for the Day of Appearance in Court, either 
much abound. Perhaps the Smell of this gives Originally or on Aſſignation; and ſometimes for 
timely Notice to get out of the Way. the Return of Writs. Thus 
3. The Third is the moſt Peſtilential and the DAYES in Bank, are Days ſet down by Sta- 
molt Strange of all, if what they ſay of it be | tute or Order of Court, when Writs ſhall be re- 
true: They which pretend to have ſeen it, ( for | turn d, or when the Party ſhall appear on the 
tis viſible they lay ) do thus deſcribe it: In the | Service of the Writ. They fay alſo, That if a 
higheſt Part of the Roof of thoſe Paſſages in a | Perſon be diſmiſſed Vibe fig, he 1s finally 
Mine which Branch out from the main Grove, | discharged the Court. Res 
they fee a round Thing hanging about as big as | DAYWERC of Laud, was anciently as mucly 
2 Foot-ball, covered with a Skin of the Thickneſs } as could be plowed up in one Day's Work or 
and Colour of a Cooweb : If this Bagg by a | Journey, as the Farmers in ſome Places ſtill 
Splinter, or any other Accident, become broken; | call it. : 4 
the Lp immediately flyes out and ſuffocates } DAZE, is one of 
all the Company: The Workmen, by Help of a | which are found in our Tin Mines; tis a kind 
Stick and a long Rope, have a Way of breaking | of glittering Stone enduring the Fire; and is of 
thisat a Diſtance ; and when they have done this, þ different Colours, as White, Black and Yellow 
they purifie the Place well with 1 : And they | It ſeems to be a Spar. 3 


will have it, that it gathers from the Steam of | DEAN. my the Decanus was ſo cal- 


their Bodies and Candles, aſcends up into the | led, becauſe he was an Eccleſiaſtical Magiſtrat 
Ingheſt Part of the Vault, and there condenſes, which had Juriſdiction and Power over - Ca- 


and in Time hath a Film grows over it, and then | nons at leaſt. He is next under the Bithop, and 


corrupts and becomes Peſtilential. ordinarily Chief of the Chanter :; n 
4. The Fourth is the Fulminating or Fire-Damp, | Church. en 8 Catedral 


whoſe Vapour being touch'd by the Flame of the] As there are Two Foundations of Cathedr 
Candles, preſently takes fire, and hath all the] Churches, the Old and the New, bby ay be 
Effects of Lightning or fired Gunpowder. Theſe | ing thoſe which Henry the Eighth founded on 
are found frequently in the Coal-Mincs, and | the Suppreſſion of the Abbots and Priors, and 
ſometimes, tho rarely, in the Lead ones. turned their Convents into Dean and Chapter;) 
DANEGELT, or Geld, was a Tribute which] fo there are Two Ways of Creating thete Deans. 
the Danes, on their frequent Incurſions, impoſed | For thoſe of the Old Foundation, are brought to 


upon the Engliſh as the Arbitrary Terms of Peace | their Dignity much Uke a Biſhop : The Prince 
and Departure. It was firſt iimpoled as a conti- firſt ſending out his Conge d Eſlire to the Chap- 
nual cy Tax upon the whole Nation under] ter; the Chapter there chaſing; the King vield- 
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the Weeds, as they call them, 
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COROLE ART. Circle G F H; and the Cycloidal Space BFB) [WE 
: 8 is equal to thrice the Area of the Circle FH,. 

The Space DAB F D is equal to thrice the | and conſequently the Space D A BF D is equal tz ME 
Area of the Circle G FH: For the Semi- thricethe Area of the Circle G FH; and the Cure 
circle M N is equal to twice the Area of cl D FB divides the Space AMB D into two equal! 


Circle GFH: Wherefore the Cycloidal Space | parts. 
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AKIR, by the Statute of 23 H. 3. de com- 
poſitione Ponderum, Oc. was a umber of 
Ten Hides, as a Laſt was of 20 Datirs : 
But ſince, by 1 Fac. 33. a Laſt of Hides is 12 


en. nd 

DE MNUM, did formerly ſignifie the Bounds 
or Limits of a Man's private Property or Juriſ- 
diction; as is plain by Bratton, lib. 2. de Coron. 
c. 37. And perhaps our Word Dam, for a Boun- 
dary or Confinement, came from hence. 

AMPS, in Mines, are noxious Exhalations, 
which in ſome Mines have proved very ſuffo- 
cating, and otherwiſe fatal to the Workmen, 
They reckon 4 Sorts of Damps. - | 

The Firſt is the moſt ordinary; they know 
when *tis coming, by the Flame of their Candles 
becoming orbicular, and by the Flames leſſening 
by degrees, till at laſt it quite go out; as allo 
by their Shortneſs and Dithculty of Breathing. 
Thoſe that eſcape Swooning, ſeldom ſuffer any 

reat Harm by it; but ſuch as fwoon away, tho 
they miſs of dow mvright Suffocation, are on their 
firſt Recovery tormented with very violent Con- 
vulſions. Their Way of Cure is to lay the Perton 
down on the Earth in a prone Poſture, with a 
Hole dug in the Ground under his Mouth; 
if this fail, they fill him full of Good Ale; and 
if that won't do, they conclude him deſperate. 

2. The Peaſe-Bloom Damp, which is fo called 
from its Smell : This Damp et e always comes 
in the Summer Time, and it hath not been known 
to be Mortal. The Miners in the Peake of Derby 
fancy it ariſes there from the Multitude of Red 
Trefoil Flowers, called by them Hony-ſucltles, with 
which the Lime- tone Meadows of the Peake do 
much abound. Perhaps the Smell of this gives 

_ timely Notice to get out of the Way. 

3. The Third is the molt Peſtilential and the 
molt Strange of all, if what they ſay of it be 
true: They which pretend to have ſeen it, (for 
tis viſible they ſay) do thus deſcribe it: In the 
higheſt Part of the Roof of thoſe Paſſages in a 
Mine which Branch out from the main Grove, 
they ſee a round Thing hanging about as big as 
a Foot-ball, covered with a Skin of the Thickneſs 
and Colour of a Cooweb : If this Bagg by a 
Splinter, or any other Accident, become broken, 
the 1 immediately flyes out and ſuffocates 
all the Company: The Workmen, by Help of a 
Stick and a long Rope, have a Way of breaking 
thisat a Diſtance ; and when they have done this, 
they purifie the Place well with Fire: And they 


' 


will have it, that it gathers from the Steam of | 


their Bodies and Candles, aſcends up into the 
lugheſt Part of the Vault, and there condenſes, 
and in Time hath a Film grows over it, and then 
corrupts and becomes Peſtilential. 

4. The Fourth is the Fulminating or Fire-Damp, 
whoſe Vapour being touch'd by the Flame of the 
Candles, preſently takes fire, and hath all the 
Effects of Lightning or fired Gunpowder. Theſe 
are found frequently in the Coal-Mines, and 
lometimes, tho rarely, in the Lead ones. 

DANEGELT, or Geld, was a Tribute which 
the Danes, on their frequent Incurſions, impoſed 
upon the Engliſh as the Arbitrary Terms of Peace 
and Departure. It was firſt unpoled as a conti- 
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K. Ethelred, A. D. 991. ed and Ingulgh re. 5 


port, that King Edward the Confeſſor remitted and 


abrogated this Tax: But William the Conqueror, 


tho' hewould not re-induce the Annual Payment, 
ret he ordered the raiſing of it, as often as the 
eceſſi ies of Invaſion or Expedition did require: 
And it was ſeverely exacted and augmented by 
William Rufus. In the Reign of Hen. 1. it was 
computed amongſt the King's ſtanding Revenues : 
But K. Stephen, upon his Coronation Day, pro- 
miſed that Danegelt ſhould be tor ever remitted ; 
from which Tune ſome date the Expiration of 
this Tax. But it feems rather to have continued 
upon extraordinary Occaſions, till it was abro- 
gated by Time; or ſwallowed in Tallage and 
Parliamentary Impoſitions. The Laws of Ednard 
the Confeſſor, c. 11. rate this Tax at 12 d. on eve- 
ry Hide; Henry Hunt computes it at 25. on each 
Hide; and John Brampton at 3 d. on a Bovate or 
Oxgange. And no doubt it varied according to 
the different Exigencies on which it was levied. 
Dr. Kennet's Gloſſary. 
DANGER, Dangerium, in ſome Places called 
Lief-Silwer and Ly-Silver, was formerly a Pay- 
ment of Money made by the Forreſt Tenants to 
their Lords, that they might have Leave to plow 
and ſow in Time of Pannage or Maſt-feeding. 
DARREINE, in the Common Law, ſeems to 
be a Corruption from the French Dernier, i. e. 
Laſt ; for tis now uſed in that Senſe, in 
 DARREINE, Continuance: And 
DARREINE, Preſentment. 
DATIRE Tutelage is a Term in the Civil Law, 
for ſuch a Tutelage of a Minor as is appointed by 
the Magiſtrate either Ex Officio, or by Petition, 
when a Guardian by Mill, or by Lan, is not al- 
ready provided. 3 7 
DAY, in our common Law, is ſometimes 
uſed for the Day of Appearance in Court, either 
Originally or on Aſſignation; and ſometimes for 
the Return of Writs. Thus Ts 
DAYES in Bank, are Days ſet down by Sta- 


turnd, or when the Party ſhall appear on thc 


discharged the Court. | 
DAYWERC of Land, was anciently as muci: 
as could be plowed up in one Day's Work ot 


call it. 

| DAZE, is one of the Weeds, as they call them, 

which are found in our Tin Mines; tis a kind 

of glittering Stone enduring the Fire ; and is of 

different Colours, as White, Black and Yellow 
It ſeems to be a Spar. 8 

DEAN. Originally the Decanus was ſo cal- 

led, becauſe he was an Eccleſiaſtical Magiſtrate 
which had Juriſdiction and Power over Ten Ca- 
nons at leaſt. He is next under the Biſhop, and 
ordinarily Chief of the Chapter in a Cathedral 
Church. 3 — 

As there are Two Foundations of Cathedral 
Churches, the Old and the New, (the New be- 
ing thoſe which Henry the Eighth founded on 
the e of the Abbots and Priors, and 
turned their Convents into Dean and Chapter :) 
| fo there are Two Ways of Creating thete Deans. 

For thoſe of the Old Foundation, are brought to 
their Dignity much like a Biſhop : The Prince 
firit ſending out his Conge d Eflire to the Chap- 


nual poly Tax upon the whole Nation under 
Vol. II. 9 


| ter ; the Chapter there chuſing, the King vield- 
a 2 ; ing 


tute or Order of Court, when Writs ſhall be re- 


Service of the Writ. They fay alſo, That if a 
Perſon be diſmiſſed without Day, he is finally 


Journey, as the Farmers in fame Places ſtill 
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ing his Royal Aſſent, and the Biſhop confirming 
Him, and giving his Mandate to Inſtallhim. 
Thoſe of the New Foundation are Inſtalled by 
2 ſhorter Courſe ; only by the King's Letters 
Patents, without either Election or Confirmation. 
The Word Dean is alſo applied to divers that 
are che Chief of ſome peculiar Churches or Cha- 
pels; as Dean of the King's Chapel, of Paul's, 
of Weſtminſter, of the Arches, of Baitel, of Bo- 
ling, GC. . "HY 
DEAN Rural, or Urban, called Decanzs Chri- 


_ fianitatis, was formerly an Eccleſiaſtical Perſon, 


who had the Diſtrict of Ten, Churches either 


in the Country or City, within which he exer- 


were ſometimes called Archipresbyteri, and at firſt 
were both in Order and Authority above the 


ciſed a uſeful Juriſdiction. 15 Rural Deans 


Archdeacons. They were elected by the Clergy, 


and by their Votes again depoſed ; but atter- 
_ wards they were r and removed at the 


op: And hence they were 


£ 


Diſcretion of the Biſh And hence 
called Decani Temporarii, to diſtinguiſh them from 


the Cathedral Deans, who were called Decani 


erpetui. 8 
5 DEADS, in the Tin-Miners Language, are ſuch 
Parcels of common looſe Mould or Earth lying 
above the Shelf as uſually contain the Shoad, 
which they find when they are training a Load. 
They call alſo that part of the Shelf which con- 


tains no Oar or Metal, but encloſeth the Load as a 
Wall between two Rocks, by this Name. Sce Tin. 


In the Mendip Lead-Mines ; when a Vein of 
Oar breaks off abruptly in an Earth, they call 
it a Deading-Bed ; and Earth without an Oar they 
call Dead Earth, g 


DEAD Kopes in a Ship, are ſuch as are not 


running; i. e. which do not run in any Block. 
DECIMAL Scales, (Vid. Leybourn's Curſus , 


p. 174.) are in the General any Scales that are 
divided Decimally. But for the expediting of | 


Decimal Arithinetick, there are in uſe tome Scales 


of Money, Weights, Meaſures, which are made 
from Tables bearing thoſe Names, and ferve rea- 


dily, by Inſpection only, to ſhew you the Dect- 


mal Fraction which properly belongs to any part 
of Money, Weight, or Meaſure, c. Theſe Scales 


are uſually placed on a ſquare Ruler, and are 


1. One of Engliſh Coin, 2 Shillings being the 


ine : : 
2. Troy Weight, 2 Peny-weight being the In- 
teger. Lo 8 
of Averdupois Great Weight, 28 1b. being the 


Integer. 


4. Averdupois Little Weight, 16 oz. or 1 lb. 
being the Integer. AFP RR, BE 
5. Liquid Meaſure, 36 Gallons being the In- 
tens. - = 5 
— Dry Meaſure, 8 Buſhels being the Integer. 
7. Long Meaſure, one Ell or Yard being the 
Integer. ; 
8. Foot Meaſure, where 12 Inches is the In- 
teger. And, OE — ELD 
9. Time and Motion, where one Hour, Mi- 
nute, &c. may be the Integer. 


To every one of theſe there is joined another 
Decimal Scale, divided into 100 or 1000 equal 
Parts; ſo that if you look on any Diviſion in 
any of the Nine Scales, you may caſily fee what 
- Diviſion, or Part of a Diviſion, anſwers to it in 
the adjacent Decimal Scale : And conſequently 
it will very readily ſhew you what Decimal Fra- 


EC 
Ct1 i& * EM Wa. 
10n an{wers to any Part of Mone 
Tune, Meaſure, Cc. as well as it will Gee 
Value of any Decimal Fraction in the Cone. 
{ponding Parts of any Integer. Thus if in th 
Money Scale you take out any Part of 2 Shillin 1 
as ſuppoſe 8 Pence 3 farthings, you will find FR 
| Correſponding Decimal to be .364. Or if in the 
' Decimal Scale contiguous to it, you would know 
| what Part of 2 Shillings anſwers to this Decimal 
| Fraction .771, you will find the Corretpon4in- 
Point in the Money Scale to be 18 Pence 2 Har. 
things, And ſo for the reſt. 1 
DECINERS, or Decenniers, or Deſiners. D 

cennarii, in our Old Law, were ſuch as had % 
juriſdiction over 10 Fribarghs for keeping © 
King's Peace; and the Limits or Compais of 
their Juriſdiction was called a Decenna, (ain 
Bratton, lib. 3. tract. 2. c.15. In the Saxons Tins 
theſe ſeem to have had large Authority, takine 
8 of Cauſes withi 1 
redreſſing Wrongs by way of Judgment. 

ter Times, the Word = 0 N — 
one, as by Oath of Loyalty to his Prince Was 


Doxein; and a Dozein ſeems then to be extended 
as far as a Leet, becauſe in Leers only this Oath 


from 12 Years old and upward that dwell w. 
in the Leet. Now there are no 3 1 — 
Leets. of 
DECK Nails, are ſuch as are uſed for faſten; 
Decks of Ships, doubling of 8 
Floors laid with Planks : They are of Tivo Sorts 
Dye-headed and Claſp-headed. Their Sizes are from 
* DECLINATION of che s it 
ATION of the San. To find it ra. 
dily by Projection of Part . of the e 
having his Place in the Ecliptic, and his greatelt 


P 


* 


PC for the Azimuth of Eaſt and Weſt, and with 
60 Deg. of the Chords ſweep the Ark E P. Set 
23 Deg. 30 Min. the Sun's greateſt Declination, 
from E to 69, and draw 69 C for one Quadrant 
of the Ecliptic. Set the Sine of the Suns Lon, 
gitude, or Diſtance from the next Equinocti 
Point from C to © in the Ecliptic C 69, being, 
| ſuppoſe, 42 Deg. then will the neareſt Diſtance 
from © to E a 

Declination = to PC = to the Ark FE, mes. 
ſured on the Chords. 


tion that the Emperor pronounces, upon Heat 
a particular Cauſe between Plaintiff and Defen- 


gant. | DEC fr. 


in their Circuit, and 


{ettled in the Combination or Society of ſuch x 


is adminiſtred by the Steward, and taken by all 


be the Sine of the Sun's prelent 


DECREE, in the Civil Law, is a Determina 


- 


Declination : Draw E C for the Equinodtial, and 


\ 


Property which Dr. Hook obſerved 167 F and 


Property which Sir Iſaac Nen ton calls Inflection; of 


Goods for Satisfaction of a Lawful Debt: In Af- 
ſues and Trials formerly, the Claimer or Plaintiff 


lence and Force. 
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 DECRETALS, are a Volume of the Canon 


nldinir "ſundry Popes; or 

W. con ung the Decrees of ſundry Lopes ; c 
iſ a digeſt of the Canons of all the Councils, 
pertzining to one Matter and under one Head. 
DEDI, is a Warranty in Law to the Feoffee and 
his Heirs ; as if it be ſaid in a Feotment, A. B. 
has given and granted, Ce. they call it A War- 


„PEEMSTERS, ate a kind of Judges in the Iſle 
of Man, choſen from among and by themſelves, 
who without Proceſs, Writing, or Charge, decide 
all Controverſies there. 35 
' DEFAULT, is a Neglect or Omiſſion of Ap- 
rance before a Court of Juſtice, for which 
Judgment may be given againſt the Defaulter. 
DEFEND, in our Ancient Laws and Sta- 
tutes, ſignified to prohibit and forbid : L. Edu. 
Confeſs. c. 37. and 5 K. 2. c. 7. And in this Senſe 
Chancery allo ue. OE 
DEFERENTIA Vaſa. See Vaſa Dejerentia. 
DEFICIENT Hhperbola, is a Curve of that 
Name, having but one Aſymptote, and only two 
Hyperbolick Legs running out infinitely to- 
wards the Side of the Aſymptote, but contrary 
Wars. Set Cortes ft oe. 1 
DEELECIION of the Rayes of Light, is a 


read an Account of it before the Royal Society, 
March 18. the ſame Vear. He ſaith, he found it 
different both from Reflection and Refraction, 
and that it was made towards the Surface of the 
opacous Body perpendicularly. This is the fame 


which, ſee an Account under that Word. 
DEFORCEMENT, in the Law Senſe, is 
with-holding Lands or Tenements by force from 
the Right Owner. Wherefore a 
DEFORCEOR, is he that overcometh and 
caſteth a Perſon out by Force. eee. 
DEFORCIATIO, is a Diſtraint or Seizure of 


was called Qazrens, and the Poſſeſſo# ot Dejendant 
was called Deforcians : Tho indeed the Original 
Senſe of the Verb Deforciare is to keep Poſſeffion 
ones ſelf, or to turn another out of his by Vio- 


DEGRADING, or as it has ſometimes been 
written Diſgrading, is the Puniſhment of a Clerk, 
that being deliver'd to his Ordinary can't purge 
himſelf of the Offence whereof he was convicted 
by the jury; and it is the Privation of him from 
thoſe Holy Orders which he had, as of Deacon, 
Prit, Tc. „ 

Formerly alſo Knights have been degraded. 
See 18 E. 2. 1 EI | 5 

In the Common Law alſo, there are two Sorts 
ol Degrading; one Summary, by Word only; 
the other Sclemn, by deveſting the Party degra- 
ded of thoſe Ornaments and Rites, which are 
the Enſigns of his Order and Degree. See 13 
Car 2. 6. 18. | 

DEGREE of a great Circle, on the Surface of 
the Earth ( ſuppoſing it be of a Spherical Figure) 
18 69 Engliſh Miles and 288 Yards; as appears 
by the Concurrent Meniurations , nearly, of 
Mr. Norwood and the French Mathematicians. 
The French make a Degree 365184 Feet Eugliſh, 


and Mr. Norwood 367196, tlie Difference being 


only 597 Yards, or 1791 Feet: And from hence; 


- DELEGATION, in the Civil Law is a kind 
of Novation whereby a Debtor appoints one that 
is Debtor to him, to anſwer a Creditor in his 


acc. 1 . . | 8 
. DEMANDANT, is the Plaintiff in a real 
Action, and fo called becauſe he demandeth 


Lands, G. 


DEMICROSS, is an Inſtrument; uſed by the 


Dutch to take the Sun's Altitude, or that of a Star 


at Sea; but 'tis not uſed by us, but the Croſs- 
ſtaff or Fore-ſtaff ſupplies its Place, The Demi- 
croſs is of this Figure; 


Ihe Staff A. G. is graduated eaſily, being only 
a Line of whole Tangents, whote Radius is E. B. 
the Length of the Croſs- piece or Tranſum: It 


hath 3 Vanes ; a Horizon Vane, as A ; a Sight 


Vane, as H; and the Sh:de Vane, as E. 
When the Vanes are on the Staff and Croſs- 
piece, to take the Sun's Altitude, hold the In- 
ſtrument with the Tranſum as upright as you 
can, and looking through the Sight Vane as H, 
look for the Horizon through the Slit in the Ho- 
rizon Vane, and then f{lide the Croſs-piece or 
Tranſum to and fro, till you cauſe the Shade of 
the Vaneat E to fall at the ſame Time upon the 
Slit of the Horizon Vane alſo at A; then are the 
Degrees cut on the Staff by the Edge of the Crois- 
piece, the Sun's Altitude required. But to take 


the 1 of a Star; you muſt remove the Ho- 


rizon Vane 4, and put it on the End 6, and 
transfer the Sight Vane H to 4; then holding 
up the Inſtrument upright as before, looking 
through the Sight Vane, fee for the Horizon 
through the Horizon Vane, and for the Star by 


till the Horizon and Star are both ſeen by their 
reſpective Vanes, and then the Tranſum will 
cut the Degrees of the Star's Altitude on the 
Staff, allowing about $ or 10 Minutes for your 
Height above the Level of the Water, as mult be 
done in all ſuch Caſes. 5 


ry Oblations made to the Cathedral Church at 


Church: In proceſs of Time this voluntary Ob- 
lation came to be claimed as a ſettled Due, and 
was charged on the Pariſh Prieſt, and it is now 
annually paid to the Biſhop in tome Dioceles. 
DENARIUS. See Penny. 
DE deoneranda pro Rata Portionis, is a Writ 
that liech where ohe is diftrained for a Rent that 


the Circumference of the Earth will be 24899 ought to be paid by othets proportionably with 


Engliſh Miles. 


him. 


Aaa2 DB- 


the Shade Vane, fliding the Tranſum to and fro; 


DENARII de Caritate, were the Pentecoſtals 
or Whitſun Farthings, being anciently cuſtoma- - 


the Time of Pentecoſt, when the Pariſh Prieſts : 
and their People uſed to go to viſit the Mother 
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DEPARTURE, in Navigation, 15 the Eaſting 
or Weſting of a Ship with reſpect to the Meri- 
dian it departed or {ail'd from. Or tis the diffe- 
rence of Longitude (either Eaſt or Weſt) between 
the preſent Meridian the Ship is under, and that 
where the laſt Reckoning or Obſervation Was 
made: This Departure, any where but under the 
the Æquator, muſt be accounted according to 
the Number of Miles in a Degree proper to the 
Parallel the Ship is under. See Mercator's Sail- 
ng. 3 

DPEPOSTITUM, in the Civil Law, is a Con- 
tract of the Law of Nations, by which a Thing 
is committed to the Cuſtody of one to be kept, 
without any Reward, on Condition to be rc- 
turned truly again on Demand. > 

DERELICKS, in the Civil Law, are ſuch 
as are wilfully thrown away and abandoned by 
the Owners. Es | E 

DESIGN, in Painting or Sculpture, is the 


Expreſſion of the Images or Ideas that the Painter 
hath conceiv'd in his Mind, on the Picture, c. 


and it is Good, when the Author has a good | 


Guſto and correct Judgment: This is the Baſis 
and Foundation of all other Parts, and may be 
compared to the Stile of a correct Writer. But 
the Painters call Deſigns chiefly ſuch Draughts 
as they uſually exprels on Paper, in order to the 
Performance of ſome conſiderable Piece of Work: 
A feint imperfect Deſign is uſually calld a 
Sketch. | 


DIACAUSTICK Curve, or the Cauſtick by Re- 


fraction. If you imagine an infinite Number of 
Rayes, BA, BM, BD, &c. iſſuing from the 


| 5 


a 


ſame Luminary Point B, to be refracted from 
or to the Perpendicular AC, at the Curve 
AMD; and fo that CE, the Sines of the An- 
gles of Incidence CAME, be always to CG, the 
Sines of the refracted Angles C G, in a given 
Ratio ; then the Curve Line H FN, which tou- 


DIA 


ches all the refracted Rayes, is called the Dia. 
cauſtick, ox Cauſtick by Refraction. How to find 
theſe Canſticks by Refrattion to all Sorts of Curvez 
ſee Hayes's Flaxions, p. 143 Cc. where alſo the 
Doctrine of the Foci of Spherical Glaſſes of all 
Sorts, expoſed either to diverging, converging 
or Parallel Rayes, is deduc'd from the Principle; 
of the Cauſticks Curves. Vid. p. 249. Of the 
Relation of this Diacauſtick Curve to the Exola. 
ta: See a Diſcourſe of Mr. James Bernoulli in the 
Leipſick Acts of May, 1693. 

DIACENTROS, is a Word uſed by Kepler, 
to ſignifie the ſhorteſt Diameter of the Eltipicl 
Orbit of any Planet. 

DIAGLYPHICE, is the Art of Cutting, Or 
otherwiſe making hollow or concave Figures in 
Metals; ſuch as Seals and /ntaglias's 

DIALLING. SomeAuthors on this Subject are 

7. Bapt. Benedicti, de Re Gnomonica. ; 

Kercheri, Ars magna Lucis & Umbre, Rom. 1646, 

Marignani Per ſpeitiva Horaria. Dis. 

Leybourns Dialling, 

Colling's Geometrical Dialling. 

Cir. Clavii Gnomenices, Libri 5 Fol. 

VToellus de Sciotericis Horologiis. 

Czſtii Horologiographia Plana. 

Hollmell's Dialling. a4to. Cn 

Fr. Comondini de Horologio Deſcriptione. 410. 

Sargues Univerſal Way of Dialling. 

Fglers Elliptical Rorologtography. 

Fale's Art of Dialling. 

_ Wells's Art of Shadows. 8. | 

DIALLING in a Mine, which they call alſo 
plamming, is uſing a Compaſs. (which they call a 
Dial) and a long Line, to know which Way the 
Load or Vein of Oar enclines, or where to fink 


Tin. 
\ DIALLING Lines or Scales, are ſuch gradu- 


ated Lines as being placed on Rulers or the Edges 

of Quadrants, and other ſuch- like Inſtruments, 
are deſigned to expedite the Conſtruction of all 
| Kind of Dials. | 


Theſe Lines are, | 

I. A Scale of fix Hours; which is only a dou- 
ble Tangent, or 2 Lines of Tangcnts,cach of 45 Deg. 
ſet together in the Middle, and equal to the 
whole Line of Sines, with the Declinations ſet 
againſt the Meridian Altitudes, in the Latitude 


equal to the Dialling Scale of 6 Hours. 
2. A Line of Latitudes; which is fitted to the 


| Hour Scale, and is made by this Canon: Ar 


Rad.. to the Chord of 90 Deg. :: SoaretheT angents 


{ of each reſpective Degree of the Line of Latitudes . to 
the Tangents of other Arks. And then the natural 
Sines ot thoſe Arks are the Numbers, which ta- 

ken from a Diagonal Scale of equal Parts, ſhall 


graduate the Diviſions of the Line of Latitudcs 
to any Radius. 


Ihe Line of Hours and Latitudes is general for 


[pricking down all Dials with Centres: As ſup- 


poſe, 1. an Horizontal Dial for the Latitude of 
London, 51 Deg. 30 Min. Draw CE for the Hour 


CA cach equal to 51 Deg. 30 Min. or the tiles 
Height. Then take the whole Scale of ſix Hours, 


3 


Compat- 


an Airſhaft, or to bring an Adit to a deſired 
Place. Sce the Manner of it under the Word 


of London, ſuppoſe, or whatever Place elſe it is 
made for. The Radius of which Line of Sines, 1s 


Line of 12, and croſs it at Right Angles with Ab. | 
Then out of the Scale of Latitudes ſet off CB and 


and ſet it from A to E, and from B to E, divi- | 
ding thoſe two Lines AE and BE with the 


11 


pan ©) — If hg ASS 
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7 ingly; as vou ſee in the Fi- Eliz. 11. ſhall be employed in the Repair of thi 
| oa wn accordingly ; as 5 L 
bs ure . DILVING, is a Word uſed in the dreſſing 
B | | | of Tin Oar ; and means, taking the Forchead of 
_ 17 EN IE: 11 | what is in the 2d Buddle after the 2d Trambling, 
8 | and putting it into a Canvaſs Sieve, to ſhake it 
luſtily about in a large Tub of Water, fo that 
| the Filth goes over the Rim of the Sieve, leaving 
| | — the Black Tin behind. See Tin, Buddle, and 
| if Trambling. . * 
mn. 3 0 DIAZEUTICK Tore, in the Ancient Greet 
I RE Muſick, was that which disjoyned two Fourths, 
| | | one on each Side of it, and which being joyned 
es AV to either, made a Fifth. This was in their Muſick | 
| that from eſe to Parameſe ; that is, in our 
| Fol ti Muſick, from A. to B. ſuppoſing Mi to ſtand in 
df — d Bfabmi, which is accounted its Natural Poſition. 
/ KS 


WW, | 


_—— 
1*¹ 


| | They. allowed to this Diazentick Tone, which is 
© 995 i fin vit - } our La, Mi, the Proportion of g to 8, as being 
the unalterable Difference of Diapente and Dia- 
5 3 ſteſſoron, or of the Fifth and Fourth 
Then Lines drawn from C, the Centre of the | * DIGASTRICK Mzſeles; ſometimes called Bi- 


Dial, through thoſe Points 1, 2, 3, 4, 5, and | wexrres, are ſuch as have a double Belly. 


11, 10, 9, 8, 7, Cc. ſhall be the true Hour Lines. | DJMISSORY Letters, When a Candidate for 
And this is a very ready and eaſy Way to deſcribe Holy Orders hath a Title in one Dioceſe and is 
the Hour Lines on any Plane. * {| to be Ordained in another, the proper Dioceſan 

See Collin's Sector on a Quadrant. gives his Letters Dimiſſory directed to ſome other 
The other Scales are particular, and give the 


the | Biſhop, giving Leave that the Bearer may be Or- 

ſeveral Requiſites for all upright declining Dials | dained to , ſuch a Cure within his Diſtrict. 

by Inhſpection. DIRECT Motion of a Planet. To any Eye 
They ate theſe: | placed at the Earth's Surface, Venus and Mercury, 
3. A Line of Chords. 3 - | whith move round the Sun in leſſer Orbite 
4. A Line for the Subſtiles Diftance from the | than it doth, will ſometimes appear direct, 

_C ETSY On and ſometimes Stationary and Retrogade. 
5. Aline for the Stiles Height. _ | | 
6. A Line of the Angle of 12 and 6. 

J. A Line of Inclination of Meridians. 
When theſe are placed all together on a Ruler 
in atder as they ſhould be 3 © | 

Count the Plane's Declination in the Line 
of Chords, and then a Square laid over it will 
interſect all the other Lines in their proper Points: 
Or you may open the Compaſſes to the Planes 
Declivation in the Chords, and then that Diſtance 
will find all the reſt in the other Scales. Thus, 
ſuppoſe a Plane decline 35 Deg. from the Meridi- 


an, then all the Requiſites by theſe Scales will! 
be found thus: | 


. 


; | Deg. Min. 
The Subſtile's Diſtance from tie 
CCC 
„„ „„ , 20 2 


The Inclination of Meridians. . 41 49 For let the Earth be at 7, moving round the 
The Angle of 12and6. . . . 84 10 | Sun in the Orbit T-5 from Weſt to Eaſt. Let 
9 All which previous Requiſites being found, A CD F be the Orbit of 5 revolving the ſam? 
= the Dial may be drawn eaſily and readily by | Way, but performing its Revolution m a ſhorter 
= applying in the Hour Scale by the Help of the Time. It will then be plain, that when Venus 
Line of Latitudes and the Subſtular Line, as Collins | is in that Part of her Orbit expreſſed in the Fi- 
ſhews how to do in his Sector on a Quadrant, gure by D E F, and which is moſt remete from 
b. 268, or by any other Metliod of deſcribing the Earth, ſuppoſed to be in 7, 1 tay; Venus will 
Hour Lines on a given Plane. = then appear to move forward directly, according 
DIAMETER of Gravity, in any Surface, Body to the order of Signs, or in Conſequentia, as the 
or Solid, is that Right Line in which the Centre the Aſtronomers ſpeak, and ſo is ſaid to be Di- 
of Gravity is placed. rekt. And when ſhe comes to ſuch a Poſition, 
DIHELIOS, in the Elliptical Aſtronomy, is in reſpect of the Sun and Earth, as to be in G; 
that Ordinate of the Ellipſis which paſſes through then while ſhe moves from G to H, the will 
that Focus in which the Sun is ſuppoſed to be ſeem to move with equal Ceterity with the Sun, 
placed. Kepler. ; for then ſhetends directly towards the Earth: 
DILAPIDATION, is a waſtful deſtroying, | nor can ſhe appear to have any other Motion, 
or letting of Buildings run to Ruin and Decay than as if her Orbit were carried by the Sun mo- 
for want of Reparation. 13 Eliz. c. 13. And ving towards the Eaſt. Therefore now the will 
the Money recover d for Dilapidations, by 14 | appear to move {lower than before, but ſtill the. 


Well 


L | n 0 ect. But when ſhe gets beyond H jway in the oppoſite Senucircle, and about the 


{ame Centre. Mars therefore being now mon 
remote from the Earth, will appear to be direct. 
But the Earth coming at length 10G, and Mare 
being ſuppos d to be in MA, ( which in proceſs of 
Time will come to paſs ) then he will appear $4. 
tionary again, and now towards his Retrogra.. 
dation, for he will appear Retrogade in his Mo. 
tion trom G to A. 

And the very ſame Phznomena mult happen to 
Jupiter and Saturn; only the Retrogradations gf 
Saturn will be more frequent than thoje of Fug. 
ter, and his than thoſe of Mars: Becauſe the Earth 
will oftner follow, overtake, and get between 
Saturn and the Sun, than he will between Fupi- 


u towards A and then to B, ſhe in reality I. 
4 {wifter than the Earth, ( becauſe nearer to rp 
Sun ) ſhe will pafs by between the Earth and t g 
Sun; and therefore to an Eye placed at the Eart 
muſt appear to change her Place among the Fix d 
Stars; but yet contrary to the uſual Order of 
the Signs: That is, ſhe will appear to move 7» 
Antecedentia, and fo is faid to be Rerrogade 3 tho, 
if view'd from the Sun, ſhe would always appear 
to move Direct. And in the Part of the Orbit 
about H, ſhe will GE as they call 
it, becauſe then Right Lines drawn from the 
Sun to the Earth _ = will 3 es » - 
rallel to one another for a conſiderable IIIne. 3 | 
Allo abr her Retrogradation, and before ſhe be- "wy _ 1 ; _ _— _ des Jupiter 
gins to be Direct again, ſhe will be again Statio- an 180 NTINU ANCE ; ol a um. 
naary, as about B; and then ſhe is ſaid to be Sta- c D the 1; 11 ur the Common Law, 
tionary towards her Direction, as before ſhe was | ines FIC dane 25 ah ENT ng or Breaking 
fo towards her Retrogradation. | oft ; IN 888 wy | gy 
And' tis the fame Caſe, with reſpe& tothe Earth ** mg ig > rag of Poſſeſſion ; the Eftect 
Conſider d, as moving on in her Orbit; for the |? beg wear To Ts 5 "> ee on lis 
Directions, Stations, and Ketrogradations, above his R 1 ** 1 10 — 3 
deſcribed, and referred to Venus, will after the e n 3 Bar 55 l 05 mo 5 , or by his 
ſame manner appear to belong to the Earth, in -le RY 1 gs 5 18 wy tit and 
the ſeveral Parts of her Orbit, to an Eye placed lee ISCONTINU 1 NCE 4 rob Ox it is 
in Venus, or on the Surface of ſome Superior DISCO en 1 ea or Proceſs ; the 
Bags 2 Be Sn of e pet of which By ae Ine 
hat here ſaid, it appears, 3 5 new o be- 
Fa. 5 5 3 wig is Sin the Suit afreſh; Beer ny diſcontinued, and to 
neareſt to the Earth, and conſequently then * A die, fignifies to be diſmiſſed the Court 
appears bigger; and on the other hand, will RE i, : 
Dick, . ene leaſt, when ſhe is remoteſt E N 5s Oy —_ . 
from the Earth. | 8 f NI, in the Law Senſe, is uſed 
After much the fame manner will the Pheno- | *{pectally for matching an Heir in Marriage un- 
mena of the Directions of the Stations and Retro- . , OO T 8 3 
prada tions of the Superior Planets, be accounted ſon of his P e Aby b. Ferlon, by rea- 
for by the following Figure: | on ot. his Poverty, attelicd by His own Oath of 
7 not being worth 5 1. (his Debts being paid) is 
| | : admitted to ſue in Forma Panperis ; if afterwards, 
before the Suit be ended, the fame Party have 
any Lands or Pertonal Eſtate fallen to him; or 
that the Court, where the Suit depends, think 
fit for that or any other Reaſon to take away 
that Privilege from him, he is then ſaid to be 


* 


Diſpanpered ; i. e. put out of the Capacity of ſu- 
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ing any longer in Forma Pauperis. 
| DISPENSATION ofa Law, is a Thing diſtin 


| from the Equity of it, or from-an equitable Con- 
ſtruction ot it: For Equity is only the Correction 


© wit | 


Let 27 $ be the Orbit of one of the Superiors, 
ſuppoſe of Mars; let A C & G be the Orbit of 
the Earth, and nearer to the Sun than that of 


Mars; let that Planet be ſuppoſed at 24, and the 
Earth in that Part of her Orbit deſigned by the 
Letter 4: Then will Mars appear Stationary, 
and that towards his Direction; becauſe the 
night Lines drawn from Mars, and from the 
Earth to the Sun, will for a Khile appear to be 
Parallel, altho if Mars were ſeen from the Sun, 
his Motion would then appear to be Progreſſive, 
as at other Times. And while the Earth moves 
from A towards B, C, D, E, and E, to G, Mars 
will appear to move forward directly among the 
Fixed Stars, for a double Reaſon; both becauſe 
it is in reality carried about the Sun in Conſequentia : 
and alſo becauſe the Earth is carried the ſame 


| Circle in 4, meature c on the Sines, it will be a- 


of a Law that is too Univerſal or General; but a 


Diſpenſation ſuſpends the Obligation of the Law 
it telt. A Diſpenſation therefore muſt be from 
the Legiſlative Power, and ſhould be but very rare- 
ly and 1paringly uſed. 
DISTANCE of Places on the Earth, are eaſilj 
found by the Analemma, Thus: 
Having the Longitudes and Latitudes of any 
tno Places on the Earth; to find their Diſtance. 
Let London be one Place at E, and let the other 
be in 20 Deg. Latitude North, and whoſe Diffe- 
rence of Longitude from London is $2 Deg. 30 Min. 
Eaſt. Take from the Chords Z E = II Des. 
30 Min. and draw EC © for the Æquator; and 
to it, at 20 Deg. Diſtance, draw a b for the Paral- 
lel of the other Place: Then from b, where the 
Meridian of London inter;z&ts. that Parallel, ſet 
& = 82 Deg. 30 Min. the Difference of Longi- 


tude, and that will find the Point & in the Fa- 


rallel repretenting the Place. Thro' # at Right 
Angles to Ze, draw e d, crofling the Vertical 


bout 
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bout 20 Deg. whoſe Complement 70 Deg. is the 
Places Diſtance from London, or Z. Multiply 70 


a Dayſman is an Arbitratot, Umpire, or Judge ; 
and 10 'tis tranſlated in our Engliſh Bible, in Job. 


by 70, you have 4900 Miles the Diſtance re- 9. 33. Domeſ-day Bodk therttore is no more than 


quired, 


” erat 
* 


0. 
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DISTANCE of the Eye, in Perſpective, 1s a 
Line drawn from the Foot of the Line of Alti- 
tude of the Eye, to the Point where a Line drawn 
at Right Angles to it will interſect the Object. 


DiSTRIBUTIVE Juſtice. See Faftice. 
DIVERGING Hyperbola, is one whoſe Legs 


turn their Convexities towards one another, and 


run towards quite contrary Ways. See Curves. 
DIURNAL Parallax of the Sun. See Parallax, 
and Sun. | oh 
DOCKET, in the Law Senſe, is a Brief in Nri- 
ting. It hath been tormerly written Dogger ; and 
ſeems then to have been tome {mall Piece of Pa- 
per or Parchment, containing the Effect of a lar- 
ger Writing. 5 5 
DOG DRAW, is one of the four Kinds of an 
Apparent Deprehenſion of an Offender againſt 
Veniſon in the Foreſt: And it 1s, when a Man 
hath ſtricken or wounded a Deer, Te. by ſhooting 
at him with a Croſs-Bow or Long-Bow, or o- 
therwiſe, and is feund with a Hound or other 
Dog drawing FL. co to receive the fame. See 
Mannood's Foreſt-Laws, c. 18. N.g. —_ 
- DOGGER, is a {mall Ship built after the Darth 
Faſhion with a narrow Stern, and commonly but 
one Maſt. See 31 Ed. 3. Stat. 3. c. 1. 
DOG-NAILS are ſuch as are uſed for faſten- 
ing Hinges. | 
DoM-BOC. Sce Domes-day Book. 
 DOMES-DAY Book. When King Alfred divi- 
ded his Kingdom into Counties, Hundreds, and 
Tithings, he had an Inquiſition taken of the ſe- 


eral Diſtricts, which were diſgeſted into a Re- 
gitter which was called Dom-Boc ; i. e. the Judi- 


cial or Judgment Book, repoſited in the Church 
of Wincheſter, and thence call'd the Wincheſter-Book, 
to which King Edward Sen. ſeems to refer in the 
firtt Chapter ot his Laws. The General Survey 


taken atterwards by William the Conqueror was 


atter this Precedent of King, Alfred, and ſeems 
but a Corruption of, or rather an Addition to, 
the ſame Name, Dom- Boc into Domes-day Book : 
And it implying no more than Doom-Book, or a 
Regiſter from which Sentence might be given in 
the Tenure of Eſtates; ( whence by Latin Writers 


tis called Liber Fudiciatis) tis a trifling Etymolo- 


gy to derive the Word from either Dorus Dez, or 
Dooms-day, that is, the final Day of Judgment. 
And it is not improper to obſerve ( becauſe no 
Notice hath yet been taken of to ſmall a Matter) 
that the Addition of Dey, or Day, in forming 
Dome s- day Book from Dom- hoc, doth not augment 
the Senſe of the Word, but only doubles and con- 
firms it. For the Word Day, in all Idioms, ſig- 
nities Judgment: And in the North, to this Day, 


the Book of Judicial Verdict, Decretory Sentence, of 
Dooming of Fudgment. Kennet's Paroch. Antiq. in 
GI. N | 8 


tecture, by ſome Workmen, tor a great Bean 


2 Summer. 


' DORMER, in Architecture, is a Window 


made in the Robf of an Houſe, and it ſtands up- 


on the Rafters. Nob | 
DONATIVES. See Benefices, ' 
DOUBLE O»arrel, is a Complaint made by 
any Clerk or other to the Archbiſhop of the Pro- 
vince agaifiſt an inferior Ordinafy, for his delay- 
ing of Juſtice in ſome Cauſe Eccleſiaſtical ; 
as to give Sentence, to inſtitute a Clerk preſented, 
Cc. The Effect whereof is, That the Archbiſhop 
taking Knowledge of the Delay, directs his Let- 
ters, under his Atithentick Seal, to all and ſingu- 
lar Clerks in his Province, thereby Commanding 
and Authorizing them, and every of them, to 
admoniſh the ſaid Ordinary, within a certain 
Number of Days ( viz. 9.) to do the Juſhce re- 
quired ; or otherwiſe to cite him to appear before 
him or his Official, at a Day in the ſaid Letters 
prefixed, and there to alledge the Cauſe of his 
laid Delay. And laſtly, to intimate to the Ordi- 
nary, That if he neither perform the Thing en- 


form the Juſtice required: And this ſeems to 
take its Name of Duplex Querela, from its being 
moſt times made both againſt the Judge and him 
at whoſe Petition Juſtice is delayed. Conel's In- 
terpreter. 8 [2-1 a 
DOUBLE Aßpect, a Term in Painting. See 
Afpett Double. : ' OY 
DOUBLE Point. When all the Right Lines 
tending the ſame Way, with the Infinite Leg of 
any Curve, do cut it in one only Point (as hap- 


Cubical Parabola, and in the Right Lines which 
are Parallel to the Ablciſiz of Hyperboltſm-Hy- 
perbola's and Parabola s) then you are to con- 
ceive that thoſe Right Lines paſs thro' two other 
Points of the Curve (as I may fay ) placed at an 
Infinite Diſtance. And thoſe Coincident Inter- 
ſections, whether they be at a Finite or at an In- 


Point: And how ſuch Curves as have a Double 

Point are deſcrib'd; ſee under Grrves. 

— DOUBLING the Cape or a Point of Land; 

in Navigation, fignifies to come up with it, pats 

by it, and 10 to leave it behind the Ship. 
DOVETAILING, in Architecture, is a Way 

of faſtening Boards or Timber together, by let- 


Dovetail Foint, or with a Joynt in the Form of 
a Doves Tail. | 93 

DRAGON Beamt, in Architecture, are tio 
ſtrong Braces or Struts which ſtand under a Breaſt 
Summer, and meet in an Angle on the Shoulder 
of the King piece . 

DRAGGS, in a Ship, are by the Samen ac- 
counted Whatever hangs over the Ship in the 
Sea, or is towed after the Ship in the Water, Oc. 
Such as Coches, a Boat, &c. 


- 


on the Checks of a Cannon Carriage, two on 


DRAUGHY Hooks; are latge Ion Hooks fixt 


2 — 


ea 


|  DORMANT Tree, is a Word uſed in Archi. 


lying a-croſs the Houſe ; which is uſually called 


joyned, nor appear at the Day aſſign d; be him- 
{elf will, without further Delay, proceed to per- 


pens in the Ordinates of the Carteſian, and in the : 


finite Diſtance, Sir 1ſaac Newton calls the Double 


ting one Piece into another indentedty, with a 
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each; this is known by undoubted Experiment, 


—— . — — 


Duc 


each Side, one near the Trunion Hole, and the 
other at the Train. Large Guns have wadeg 1 
hooks near the middle Tranſum, to which are fix d 
the Chains which ſerve to eaſe the Shafts of the 
Limbers on a March. a | 
DRAW Bridges, are made after ſeveral. Fa- 
ſhions, but the moſt common are made —— 
Plyers twice the Length of the Gate, and a Foot 
in Diameter: The inner Square is travers d with | 
a St. Andrew's Croſs, which ſerves for a Counter- 
poiſe, and the Chains which hang from the other 
Extremities of the Plyers, to lift up or let down 


— 


e 


tho the Gold be ſtretchd to ſuch a prodi 
Degree as is here demonſtrated, it ſtill ſh 
ſelt of ſo even and united a Texture, as not to 
let the white Colour of the Silver that lies under 
it appear (even by a Microſcope) thro any the 
leaſt Pores, Which argues, that even int 
ceeding Thinneſs, very many of thoſe 
may ſtill lie one over the other, . 

DULEDGE, in Gunnery, is a Peg of Wo od 


ews it 


his Cx 
Atoms 


which joyns the Ends or the 6 Fellows which 


form the Round of the Wheel of a Gun Carr; 


ages 


the Bridge, are of Iron or Braſs. . 
DRENCHES, or Drenges (Lat. Drengi) {ome 
ancient AM. S. ſay, were Tenants in Capite: Such 
as at the Conqueſt being put out of their Eſtates, 
were afterwards reſtor d by King William, becauſe 


the Wheel by a ſtrong Plate of Iron called ©. 
Daledge Plat? 8 alled the 


DUPLEX Querela. See Double Quarrel, 


Letters Patents granted by the Lord Challicellor 


they being Owners thereof, were neither againſt | in a Caſe wherein he had formerly done the lame, 


him by their Pertons or Councils. Co, on Lit. 
Fol. 6. ſays, theſe Drenches are Free Tenants of a 
Mannor. 3 . 
DRENGAGE, was the Tenure by which the 
Drenches held their Lands. | 
DRIETWAY of a Ship, the ſame with Lee- 
way. | 3 2 
DUCTILITY. Captain Halley, in Philaſ. Tran. 
N. 194, gives this further Account of the extreme 
Dudctihty, and exceeding Minuteneſs of the Parts 
of Gold. Tis evident, that Gravity is in all Bo- 
dies proportional to the Quantity of Matter in 


ſo that there is no ſuch Thing as a Propenſion of 
ſome wore, others leſs, towards the Earth's Cen- 
tre, ſince the Impediment of the Air being re- 
mov'd, all Bodies deſcend, bethey never ſo Iooſe 
or compact in Texture, with equal Velocity. It 
follows therefore, that there is 7 times as much 


Matter in a Piece of Gold, as in one of Glaſs of the | 


{ame Magnitude, (their ſpecifick Gravities being 
as 7 to 1 nearly) and conſequently, that at leaſt 
6 Parts in7 of the Bulk of the Glaſs muſt be 
Pore or Vacuity. This ſome Favourers of the 
Atomical Philotophy have endeavoured to ſolve, 
by ſuppoſing the Primary or Conſtituent Atoms of 
Gold to be much larger than thoſe of other Bo- 
dies, and conicquently the Pores jexer, In or- 
der to examine this, he inform'd himſelf by the 
Wiredrawers, that every beſt Doable-gailt Wire was 
made out of Cylindrick Ingots of Silver, four 
Inches in Circumference, and 28 Inches long, 
weighing 16 1b, Troy. To guild theſe, they be- 


{tow 40. of Gold; that is, to every 48 oz. of | 


Silver, one of Gold. They informed him alſo, 
that two Yards of Super-fine Wire weighs juſt 
one Grain. Hence at firſt Sight it appear d, that 
the Length of 98 Yards of Wire is in Weight 49 
Grains, and that a ſingle Grain of Gold covers 
tne {aid 98 Yards; and further, that the 1o000th 
Part of a Grain is above One 3d of an Inch in 
Length, (or longer than a Barly Corn) which 
Length may actually be divided 1nto 10 Parts, 
and con{cquently the Iocoooth Part of a Grain of 
Gold be vifible without a Microſcope. And 
by reaſon of the Specifick Gravities of the Me- 


of an Inch would contain above 2433000000 


and was therefore thought void. But any Tran. 


icript or Copy of a Writing way be Called ; 
Duplicate. 


L ALDERMAN, was a Title among the Saxon 
of the ſame Import as Earl among the Das 
and ſignified an Elder or Stateſman ; tuch an one 
as the Romans called Senator: And to this Day we 
uſe the Word Alderman in the fame Senſe tor an 
Aſſociate to the Chief Officer in the Common 
Council of any Town or City, and fometimes 
tor the Chief Officer himſelf. | 
EAR. The former Account (in Vol. 1.) & 
this Curious Organ not beir g 0 ſatisfactory as] 
could with it, I have here inſerted Dr. Xeills 
Anatomy of the Ear. 

The Ear is divided into the External and In- 
ternal. The External Ear (whole Parts have al- 
ready been deſcribed) is compoſed of the Skin, 
a Cartilage, and a little Fat. The Skin of this 
Part is thin and ſmooth, it ſticks cloſe to the Cu- 
tilage by means of a fine Membrane. The Carti- 
lage is in that Part of the External Ear called the 


The Veſſels of the External Ear, are Arteries 


lares, and Nerves from the Portio Dura, and le- 
cond Pair of the Neck. | the 

Ihe External Ear is tied to the Os Petreſam by 
a Strong Ligament which comes from the back- 
{ide of the Piana. Though the Ear has but a ve- 


firſt ariſes from the Outſide of the Frontal Mul- 
cle, where it joins the Cro:aphite, and is inſerted 


The ſecond arites from the upper and forcmot: 
Part of the Proceſſus Mamillaris, and is interte! 
into the middle and back Part of the Concha. The 
firſt ſhould draw the Ear upwards, and the ſe- 
cond downwards and backwards ; but the con- 
tinual binding of our Eares when young, deprives 
us of their Ute. The Ute of the External Fat is 
to gather the Sounds, and to carry them to the In- 
ternal. Its inequalities and Circles do moderate 
the Violence of the Air. | 
The Internal Ear begins at the Conduit which 
goes from the Middle of the Concha to the Ty: 
num: it is call d Meatus Audilorius. It is Cart 
laginous from the Concha till within a little of th 


(or the Cube of 1345) ſuch Atoms. And yet 


Pe proven where it is bony; yet this Cartilage 
goes not compleatly round, for towards the Leu 
| pi 


gious 


and the Joynt 1s ſtrengthened on the Out-ſidè c. 


DUPLICATE, is uſed by Crompton tor Secong | | : 


Pinna ; and the Fat, in that Part called the Luke, 


from the Caroridale Veins which go to the ag. 


ry obſcure Motion, yet it has two Muſcles: The 


imo the Upper and Back-part of the Pine. 
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ple its Edges do not meet by above a Line. The 
Paſlage is crooked, running firſt upwards and 
then downwards to the Tympanum. It is covered 
within by a pretty thick Membrane. Betwixt 
this Membrane and the Cartilage, * efpecially 
where it is {lit, there are a 1 Number of little 
Glands, wholc Execretory Chanels piercing thus 
Membrane, carry a yellow ſort of Excrement in- 
to the Meatus, which hinders Inſects or any other 
thing to enter the Ear. : = 

At the further Extremity of this Conduit, 
there is a thin tranſparent Membrane ftretch'd 
out like the Head of a Drum, upon a bony Cir- 
cle which wants about half a Line of being com- 
The Handle of the Malleolus is tied to 
this Membrane, which it draws ſomewhat In- 
wards, making it a little Concave towards the 
Meatus Auditorius: And there runs a ſmall 
Twig of a Nerve from the fifth Pair upon its In- 
fide call d Chorda Tympani; for the Membrane it 
{elf is called Tympanum. . 3 

Behind this Membrane there 1s a 8 large 
Cavity called the Barrel ; it is about three or four 
Lines deep, and five or ſix wide. It is lined 
with a fine Membrane, on which there are ſeveral 
Veins and Arteries. It is always full of a puru- 


lent Matter in Children. In this Cavity there 


are four ſmall Bones, of which, 5 

Ihe firſt is the Malleolus or Hammer, fo 
called becauſe of its Shape. Its Head has on its 
lower Side two Protuberances, and a Cavity 
whereby its joyned to the Incus by Ginglymus : 


Its Handle, which is pretty long and ſmall, is 


faſtened to the Tywpanum. Near its Head it has 
two {mall Proceſſes, and it is moved by three 
Muſcles. | 
The firſt is called the Externus; jt ariſes from 
the upper and external Side of the Meatus Audito- 
rius, and is inſerted into the upper and longer 
Proceſs of the Malleolus, which it draws out- 


wards. This is neceſſary when Sounds are too 


great, which might break the Tympanum. 

The Second is the Obliquus; it lies in the Ex- 
ternal Part of the Conduit which goes to the Pa- 
late, and entring the Barrel, it is contained in a 


Sinuoſity of the Bone by the upper Edge of the 
Tympanum, and is inſerted into the ſlender Pro- 


ceſs of the Hammer, aſſiſting the former Muſcle 
in its Action. 8 | | 


The Third is the Hier nus, which ariſes from 
the Extremity of the bony Part of the Conduit 
which leads to the Faxces, and lies in a Sinus of 


the Os Petroſum, till it paſſes over a little Riſing 


of the Bone at the Feneſtra Ovalis, to be inſerted 
into the poſterior Part of the Handle of the Mal- 
leolus. This Muſcle, by pulling the Hammer in- 
wards, diſtends the T ympanum. 

The Second ſmall Bone is call'd Incus, the An- 
V1' : It has a Head, and two Legs. Its Head has 
a Proturberance, and two Cavities, whereby it 
18 articulated with the Hammer; the ſhorter of 
its Legs 1s tied to the Side of that Conduit which 
goes to the Proce ſſus Mamillaris, and its longer 
Leg to the Head of the Third Bone, called, 

The 3 or Stirrop, becauſe of its Reſem- 
blance. Iis of a Triangular Figure, being made 
of two Branches ſet upon a flat Baſis, which 
itands upon the Foramen Ovale. The Space be- 
tween the two Branches is fill'd up by a fine 
tranſparent Membrane; the Union of the two 
Branches is called the Head of the Stirrop, in 


which there is a ſmall Cavity, in which lies 


the Fourth Bone. There is a ſmall Muſcle which 


gulars. 


* 


ariſes out of a {mall Canal in the bottom of tlie 
Barrel, and which is inſerted into the Head of the 
Stirrop. | 

The Os Orbiculare, which is a very ſinall Bone, 
being Convex on that Side which is received in 
the Cavity of the Head of theStirrop, and hol- 
low on the other Side, where it receives the long 
Leg of the Anvil, which 1s only joyned to the 


Stirrop by means of this Fourth Bone. 


Beſides theſe Bones, there are ſeveral Holes in 
the Barrel. The Firſt is in its Fore-part neareſt 
the Tympanum. It is the Entry to the Sinus in 
the Mammillary Proceſs. The Second is the Ori- 
fice of a Conduit which opens behind the Palate 
of the Mouth. The Beginning of this Conduit 
is bony; and its Extremity, which is near the 
Uvala, is membranous. 
we breath, enters by this Conduit into the Ear. 


The Third and Fourth are in the Internal Proceſs 


of the Os Petroſum. The one is called Feneſtr- 
Ovalis; the Baſis of the Stirrop ſtands upon it; 
it is the Entry to the Veſfibulum. The other is 
called Feneſtra Rotunda ; it is covered by a fine 
Membrane, inchaſed in a Rift of this Hole; it 
leads to the Cochlea. 

The “ e is a Cavity in the Os Petroſum, 
behind the Feneſtra Ovalis; it is covered with a 
fine Membrane: In it open the Semi- circular 
Pipes of the Labyrinth. The upper Turning of 
the Cochlea, and the Auditory Nerve, pierces in- 
to it alſo. . | 

The Labyrinth is made of three Semi-circular 
Pipes excavated in the Os Petroſum ; they open 
by five Orifices into the Veſtibulum. That which 
is called the Superior Pipe, joins one of its Extre- 
mities with one of the Extremities of that which 


is call'd the Inferior Pipe; and theſe two Extremi- 


ties open by one Orifice, but the middle Pipe opens 
at each End by it ſelf into the Veſtibulum. | 

The laſt Cavity of the Ear is the Cochlea; it re- 
ſembles a Snail's Shell. Its Canal, which winds 


in a Spiral Line, is divided in two, the Upper 


and Lower, by a thin Lamina Spiralis The 
Edge of this Lamina is Membranous, where there 
are ſeveral Holes, through which Twigs of the 
Auditory Nerve pals from the one Canal to the 
other. The Upper Canal opens into the Veſti- 
bulum, and the Lower into the Barrel, by the 
Feneſtra Rotunda, 8 

The Veſſels of the Internal Ear are Arterics 
and Veins from the Internal Caroticls and Ju- 
lars. The Nervus Auditorius enters by the 
Hole in the Internal Proceſs of the Os Petroſum. 
It conſiſts of two Bund les, of which one is hard, 
the other ſoft. Its Portio Mollis is diſtributed 
through all the Cochlea and Labyrinth, and the Por- 
tio Dura is beſtowed on the External Parts about 
the Ear. 5 

Sounds, being gather d b 
paſſe through the Meatus Auditorius, and beat 
upon the Tywpanum, which moves the four little 
Bones in the Barrel. In like Manner as it is beat 
by the External Air, theſe little Bones move the 


the External Ear, 


Internal Air which is in the Barrel and Ve/tibs- 


lum: which Internal Air makes an Impreilion 
upon the Auditory Nerve in the Labyrinth and 
Cochlea, accordingly as it is moved by ihe little 
Bones in the Barrel. So that, according to the 
various Refractions of the External Air, the lu- 
ternal Air makes various Impreſſions upon the 
Auditory Nerve, the immediate Organ or 

Ny B ne Hearing : 
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Hearing ; . theſe different Impreſſions repreſent Diſtance CD: For in the 4 DCA all the An- 
1 5 gles are known, and ihe Length BC 1s Only the 

See ria V al;alva de Aure Humana Tractatus. Exceis of the Secant C A above the Radius B 4 
_ EARL, anciently was the Title given to ſuch or A D; wherctore by the Tables ot Sines, Tau 


38 were Aſſociates to the King in his Councils or 
Martial Expeditions ; as Comes was to thoſe who 
followed the Magiſtrates of Rome, as their Depu- 
ties to execute their Offices for them; and this 
Title dicd always with the Man. The old Way 
of making Earls was only Cinftyram Gladii Comi- 
rats, without any formal Method of Creation. 


But IWVilliam the Conqueror, - faith Cambden, gave pon, tho they are built upon Geometrical Prin- 
this Dignity in Fee to his Nobles, annexing it ciples, and are great Inſtances of the due Thought 
to this or that County, and allotting them a | and Penetration of the Inyenters ; becauſe ther, 
Proportion of Money, ariſing from the Prince's | will be ſo many unavoidable Difficulties, in the 


Profits for the Pleadings and Forfeitures of the 
Province: Now, and long ſince, Earls are made 


by the Kings of England, by their Charters; but 
without any Authority over any County, and 
without any Profit ariſing from thence, but 
 lome Annual Stipend out of the Exchequer for 


Honor's Sake. The Soletmity of their Creation 
You may find at large in Stows Annals, Their 
Place is next after a Marquiſs, and before a Vit- 


COL. 


EARTH. There have been ſeveral Methods 


thought of to find the Magnitude of the Earth. 


As, 1. To find its Diameter, by having the Height 
of ſome very Eminent Mountain, and the Length of 
a Viſual Ray that ſhall be a Tangent to the Earth's 


| Surface at ſome conſiderable Diſtance from the Top of 


the Hill : For the Square of ſuch a Tangent being 


(by 35 E. 3.) equal to the Rectangle, under the 


whole Line made by the Earth's Diameter, and 
the Height of the Mountain together, if you di- 


vide DCA by CBi. e. 
0 


: E 


the Souare of the Diſtance, from the Top of the 
LL to the Earth's Surface, by the Bill's Height, 


the Quotient will be the Line CE, (vix.) the | 


Agrregate of the Eafth's Diamcter and the 
Mountains Height; the latter of which being 
daten, the former 1s 10. = | 

2. Let a Spectator on t he Top of a high Hill, 
as at (, with an Inflrument, take the Angle 


D CB; which may beſt be done by the Help of 


the Sun or Moon's belle in the Eiorzonys tor that 


Wav the Horizon will be the moſt accurately de- 
termined. Then the Length of the Tangent C 
being tome-how known, in the Right angled g 
D CA, the Line B = to the Farih's Scmidi- 
ameter may eaſily be drawn, aud ns Length found 
by Calculacion. x 

z. The Angle D& A being taken, and the 
Mountains Height t B known ; the Farth's Ra- 
dius B A may be had without Knowing the 


-— ä 0 ˖ 4 . lad. 


— 


Ber and Secants, the Radius A D will be 
now. | 
There is alſo another way a-kin to theſe, of 
finding a Part of the Circumference of a greit 
Circle on the Earth, by having the Altitude of 
two high Mountains, and their Diſtance from cach 
other. But none of theſe Ways can be depended 


different Refraction of the Atmoſphere, in takin 
the exact Height of the Mountains, or tlie Di. 
{tance of their Tops from the Earth's Surface in ) 
that there can nothing Certain be determined 
{rom hence. e | 
The beſt Method therefore to gain this Point 
is that which Mr. Aorncod here in Exgland, and 
Mr. Picart in France, proceeded in; which was 
to meaſure the Diſtance, in Miles, or rather in 
Yards or Fett, between two Places ſituate unde; 
the ſame Meridian, and at leaſt a Degree one from 
another; that fo the Number of Miles, contain d 
in one Degree of a great Circle of the Earth, be- 
ing exactly known, the Earth's Circumference 
will be eaſily had by only multiplying thoſe 
Miles by 360. And this the French Mathema- 
ticians ſeem to have done to nicely, that hardly 
any thing more exact is to be expected. They 
make the Ambit of the Earth to be 123249600 
Paris Feet; that is, nearly, 131630573 Englih 
Feet, or 24930 of our Statute Miles. Whence 
the Diameter mult be 41899310 Engliſh Feet, and 
nearly 7935 Statute Miles. 
EARTH. Dr. Hook, in Op. Poſt. p. 467. faith, 
that the Semidiameter of the Earth, from the 
molt accurate Obſervations that ever were 
made, is 3962 ; Statute Miles; or more cxactly 
209 23500 Statute Feet. 5 
Since tis known that the Orbit of the Earth is 
Elliptical, and that its Motion round the Sun 1s 
tlowett in the Aphelion, and ſwifteſt in the Per- 
hel ion; the Conſequence is, that the Places of the 
Earth's Aphelion and Perihelion may be found by 
Obſervation of her ſloweſt or ſwifteſt Motion, 
And the Flaces of theſe Aſpides, as they are called, 
may be tound alſo by the bun Apparent Diame- 
ter; which will be leaſt when the Earth is in 
her Aphelion, and greateſt in the Periheliun: But 


there being ſome Difhculty in meaſuring this 
| accurately, the former Way of finding the Place 
oi the Earth's Apſides is the beſt. ; 

The Motion of the Earth's Aphelion 1s only 
Apparent, and not Real; but it anſwers to the 
Proceſſion of the Equinoxcs, which is annually 
about 55 Seconds. 3 
\ EARTH. In the Year 1679, an Experiment 
bcing ſuggeſted to try, whether the Earth moved 
with a Diurnal Motion or not, by the Fall 0 
1 Body from a conſiderable Height, alledging, 1 
would tall to the Eaft of a true perpendiculal. 
Dr. uod rcad before the R. Society a Diſcouiie 
on that Subjcet, wherein he endeavoured to x 
plain what Curve the falling Body would 
 deleribe 3 and in particular, he aſſerted, that 
the Fall of the Body would not be directly Ea, 
but to the S Eaſt, and more to the South — 
the Fat. And on ſeveral Trials made, the 11 


—— 


——— 4 - . 
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ſing from the Earth's Rotation, any Body placed 


EARTH. According to Sir Iſaac Newton's 
_ doth, in every 


this Nutation of the Earths Axis depends the 


5. 76. That by reaſon of the Figure of the Earth, 


volutions round the Sun, doth twice change its 


. Service which one Neighbour hath of another, 
by Charter or Prefcription, without Profit; as 


tie, in the Civil Law, is called Servitus Predii. 


Perſons attending the Service of the Quire, and 


and the Centre of the E:rths Elliptick Orbit: 


8 — q * * 


—_— 


"LT. 


tt 


44.6 


. 8 
Jid always fall to the South-Eaſt. Hook's Life, in 
Op. Poſt. p. 22. 5 | 

 ARTH If you ſuppoſe an heavy Body to 
deſcend 15 Feet in the firſt Second of Time, 
Mr. Keill faith, it follows by Calculation, (Sec 
Exam. of Burnets Theory, þ 117, 118.) That the 
Force of Gravity, to the Centrifugal Force, in a 
Body placed at the Equator of our Earth :: 18 as 
289 to 1. So that by the Centrifugal Force art- 


in the Equator will loſe a 289th Part of its 
weight Which it would have were the Earth at 
Reſt. 1 8 * | 
And ſince there is n6 Centrifugal Foree at the 
Poles, a Body there weighs 289 Ib. which, at the 
Equator would weigh but 288 Ib. 
And p. 123. he thews; 3 
That on our Earth, the Decreaſe of Gravity, 
in going from the Pole towards the Equator, is 
always as the Square of the Coſine of the Latitude. 


Principles, Lib. 3. Prop. 21. The Axis of the Earth 
5 1 Annual Revolution of the Earth 


round the Sun, twice incline towards the Ecliptic, 
and twice return to its former Poſition ; and on 


Receſſion of the Equinoctial Points; and, as 
Mr. Flamfead thinks, the Annual Parallel of the 
fixed Stars. 5 5 | 
The Annual Regteſſion of the Eatth's Nodes, is 
about 50 Seconds; and the Nutation of her Axis, 
about 42 Thirds. ces 
EARTH. Dr. Gregory, Aſtron. Phyſ. & Geon- 


the Equinoctial Points do recede; and that the 
Axis of the Earth, in evcry one of its Annual Re- 


Inclination to the Echptic, and as often return 
—_ to its former Inclination of 66 Deg, and 
half. | 
- EASEL-Pieces, in Painting, are ſuch ſmall 
Pieces, either Portraits or Landskips, which are 
painted on the Eaſel ; (the Frame on which the 
Painter places his fitamn'd Canvaſs) and are fo 
called to diſtinguiſh them from larger Pictures, 
which are drawn on Cielings, Roots, or the 
Walls of Rooms. | 5 
EASEM ENT, (Aiſumentum) in the Law, is a 


a Way through his Ground, a Sink, Gr. and 


EAVESLATH, in Architecture, is a thick 
feather edg'd Board, nail'd round the Eaves of a 
Houſe, for the lowermoſt Tiles, Slate, or Shin- 
Sles to reſt upon. | 

EBDOMADARIUS, was formerly an Offi- 
cer, ſo called, in Cathedral Churches, appointed 
Weckly to {upervite the Regular Performance of 
Divine Service, and other Duties of the Choir ; 
and at the Beginning of each Week he drew up a 
Bill (which was called Tabala) of the Reſpective 


. rg Duties allotted them; and thoſe Perſons 
* 


f rg were entered in this Bill were called Iuta- 
4141. ; 


ECCENTRICITY of the Farth, in the new 


Altronomy, is the Dittance between the Focus 


Fiow to find which, Mr. Whi/fon thews p. 90. of 


the Sun, compared with the two Extreams of the 
Apſides. For ſince the True Velocity of the Earih 
in her Aphelion and Peribelion is in 4 Reciprocal 
Ratio of hex Diſtances from the Sun; and that the 
Apparent and Angular Velocity is in a duplicate 
Ratio of her Diſtances reciprocally ; from the 
Apparent Difference of theſe two Velocities, tle 
Difference of the Diſtances, or the double Ec- 
centricity, will eaſily be known. The Eccen- 
tricity of the whole Diſtance is, at a mean, 
about a 60th Part, or, more accurately, 85 
ECHO. Dr. Plot, in his Natural Hiſtory of 
Oxfordſhire, of I. diſtinguiſhes Echoes into 10ch 
as are, 1. Single, which return the Voice but 
once; and of theſe, ſome may be called Ton;za! ; 
becauſe they will not return the Voice but whe:: 
modulated into ſome peculiar Mulical Note: 
And others Polyſyllabical ; becauſe they will te. 
turn many Syllables, Words, and Senicnces ; 
and ſometimes a whole Hexameter Verie. 

2. Manifold or Tautological, which return Syt- 
lables and Words the ſame oftentimes repcated. 

In the Polyſjllabical and Articwtate Echoes, the 
Place where the Speaker ſtands is called the Cen- 
trum Phonicum ; and the Object or Place tliat fe- 
turns the Voice is called the Centrum Phonocamp- 
ticam, He faith he experienced what Rlancania 
writes in his Echometria, Theor. s. That no one 
Syllable can be diſtinctiy and cfearly returned 
under the Diſtance of 24 Geometrical Paces, ot 


1 judge that Diſtance to be too large, as well as 
that of Merſenus, of 69 Feet, to be too little: 
And perhaps ſome Places may return the Voice 


would be worth while to try where there is a 


the Centrum Phonocampticum. When I was about 
16 Years of Age, having Dr. Plot's Book to di- 


whoſe Centrum Phonicum was on the Nortli Side 
of Shipley 1 in the Wild of Syfſex ; and 
which would repeat diſtinctly theſe Words, i: 
the Night; 85 a 


Os Homint ſublime dedit, Cala one ter; 
Juſſi & Erectu - | | 


eſpecially if you ſpoke the firſt Syllable 1 cry 
ſtrong, and all the reſt pretty faſt. I meaſured 
then alſo the Diftance very accurately, but the 
Papers are loſt, and I can pronounce nothing 
certainly about them; but only that it was much 


Times, after I went to Oxford. 
ECLIPSE of the Sun. In order to obſerve ar 
chpfe of the Sun accurately, Mr. Hamed di 
rects to caſt the Species of the Sun through a 
good Telcicope, of a tollcrable Length, en an 


ar as that the ſaid Species may appear at leaſt 
6 Inches over. And then to divide both the 
Periphery of a Circle, equal to that, and driven 
on the Paper, into 360 gr. for the better Obier- 
ving the Cuſps of each Phaſis; and alſo the Dia- 
meter into Digits, and their Parts, by Concen- 
trick Circles, for meaſuring the Quantity of the 
obſcured Parts. When you look at an Eclipie 


, Ol the Sun, the belt and readieſt way to fave tl. 


ts Prelcct, Afro. from the Apparent Motion of | 


* 


Eye is to take 4 Picce of plain Looking: flats 


b b 2 LIte, 


120 Feet. But by ſome Experiments I have made 


{ooner, and ſome later, than others; which it 


Convenience of meaſuring perpendicularly from 


rect me, I remember well, that 1 found an Echo, 


the fineſt and moſt diſtinct Echo that ever 1 tricd; 
tho I tried the Famous one at Woodſtock tev ors; 


cxtended Paper behind the Eye Glaſs; and 105 


ro 
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Menton mentions in Prop. 23. lib. 2. of his Excel- 


—_— — — 


— 


——PTgT HH 7 — 2 


Plate, and black one ſide of it over the Flame ot 
a Candle; and then look through it at the Sun. 
And if you uſe a Teleſcope, ſuch a black d Glats 
mult be between your Eye and the Eye-glaſs. 

To determine the Moment of the Immerſion, 
Duration, and other Requiſites of a Solar Echple : 
Vid. Whiſfon's Prelect. Aſtron. p. 160. and of a Lu- 
nar, p. 2 ; 2 

ECLIPSES. Tis now diſcovered, that Lunar 
Eclipſes do not ariſe from the Interpoſition of the 
Earth's Body between © and her, but only from 
the Interpolition of her Atmoſphere. 1 
Ot which, and all the Phenomena of Eclip- 
ſes, ſee Whiſton's Prælect. Aſtron. p. 13355. 
FIC, in the Civil Law, is any thing that 
the Emperor eſtabliſhes of his own Accord, that 
it may be generally oblerved by every Subject. 
And this differs both from a Decree, or a Prag- 


\ 


matick Santtion. POP ont 

ELASTICITY. The Cauſe of the Elaſticity 
of Fluids, ſuch as our Air, may eaſily be acoun- 
ted for, from their Particles being all endowed 
with a Centrifugal Force, like what Sir Iſaac 


lent Principia. And to ſolve the Springineſs or 
Elaſticity of ſolid and firm Bodies, we muſt have 
Recourſe to another univerſal Law of Nature, 
Attraction; by which the Parts of ſolid and firm 
Bodies are cauſed to cohere together. When 
therefore hard Bodies are either bent or frack, ſo 
that the Component Particles are a little moved 
from one another, but not quite disjoyned and 
broken off, nor ſeparated ſo far as to be out of 
the Power of that Attracting Force, by which 
they cohere together; they certainly will, on the 
Ceſſation of the external Violence, ſpring back 
with a very great Velocity to their former natu- 
ral State: Suppoſing, as I {aid betore, that the 
Particles are not ſeparated, by the Flexure, or the 
Shock, 1o far from one another, as that the Atoms 
ot any foreign Fluid can get in between them, and | 
hindcr the Attractive Force; tor then, as ſoon as 
ever the ſeperating Force ceales, the Attractive 
wal act, and bring them back to their former 
tate. | 
ELECTION, in Numbers, with Regard to 
Combinations, is the {cycral Ways of taking any 
Number of Quantitics given, without having 
retpect to their Places. Thus the Quantities 
a, b, c, may be taken 7 Ways; as abe, av, ac, be, 
and a, b, c. 
See Schooten in his Mliſcellagea; and Sirode of 
Combinations. See alto the Word Combination. 
ELECTRICITY. II Phil. Tran. N. 308. there 
is an Account of an Experiment made betore the 
R. S. at Greſham College, touching the extraor- 
dinary Electricity of Glaſs, producable by a 
{mart Attrition of 1t, with ſome odd Phaznome- 
na thereon depending: As, that Moiſtneſs will 
at any Time hinder the Electrical Attraction: 
That the Interpolition of the fineſt Lawn or Muſ- 
lin between the Body heated by rubbing, and the 
Light Bodies to be attracted, will deprive it of 
all Electrical Force: That when the Electrick 
Body (which was a Tube of Glaſs of 1: in Dia- 
meter, and zo in Length) became hotteſt by 
the greateſt Rubbine, it ſent forth Etfinyia that 


might ſenſibly be felt to ſtrike againſt your Face, 
when the Tube was held ncar. it: That exhauſting 
the Tube of Air by the Pump, did almoſt total- 
I; deprive it of its Electrical Force, tho' rubb'd 


never {o much; c. All which Expcruments 


9's Þ 


I have often made my {elf, and find to be yer, 
truly related there. I is obſervable, that on rub. 
bing the Tube in the Dark, a Light would be 
produc d; which was greater when the Tube 
was exhauſted of Air, and then ſecmd to be 
all within the Tube ; and when another Hang 
or ones Finger was held near the Tube in the 
dark, a Light was fcen to break from it, witha 
inapping Noiſe like that of a green Leaf in the 
"2 but = 18 {mart and N 
le got allo a Cylindrical Glaſs, and cauſeq ; 

by the Contrivance of a Wheel to be "fy 
turned round in an Horizontal Poſition : When 
this Glaſs, being exhauſted of Air,was turn'd roung 
its Axis, a conſiderable Light would be produc 
by the Attrition of ones Hand on the Outſide 
and when the Air was let in, it was ſurpriſing 
to ſee, that on the Application of ones Finger to. 
wards the Glaſs, a vigorous Light would be pro- 
duc d, which began at the Finger firſt, and 
teemed to gravitate on it, and was ſenſibly to 
be felt there, at half an Inch Diſtance from' the 
revolving Glaſs. And this Purple Light was vi— 
ſible, even by Day, or in the Light. Mr. Hans. 
bee contrived alſo, that ſome looſe Threads ſhould 
be faſtened at one End to a Circle of Wire, which 
was faſtened at Right Angles to the Axis of the 
Glaſs, and within it; and then we obſerv'd ſe- 
vera! Times, that when the Glaſs was ſwiftly 
moved round, and, by that means, ſtrongly rub- 
bed and heated, all thoſe looſe Threads would 
ſtand upright and point directly towards the Axis 
of the reyolving Glaſs. . . 
Hie afterwards fix d the Lower Ends of Threads 
into a Circle of Cork, which was placed at Right 
Angles to the Axis as before, but the upper Ends 
of the Thread hang looſe ; but as ſoon as the 
Glaſs was turn'd round as before, rubbed and 


warmed, the Threads would ſtand up an End in 


the ſame Plane with the Circle they were faſtened 


to; and would 2 directly from the Axis to- 


wards the inward Surface of the Glaſs; unleſs 
when moved by the Application of ones Finger 
without; which would, ſurpriſingly, make them 
bend and point towards it. 


ELLIPSIS. To deſcribe this Figure readily by 


means of the Sector. See Analemma, Vol. 1. 
EMBER-WEEKS, are thoſe Weeks in which 

the Ember-Days fall. In the Laws of K. Alfred, 

6. 39. and in thoſe of Canute, c. 16. they are cal- 


led Vubren, i. e. Circular Days 3 from whence, 
they are corrupted into Ember-Days « And by 


the Canoniſts they are called, Quatuor Anni Tem- 
pera, the Four Cardinal Seaſons on which the 


Circle of the Year turns : They are the Wedneſday, 


Friday, and Saturday, after Quadrageſſima Sun- 
day; after Whi:funday : after Holy-rood Day, in 
September; and after St. Lucies Day, in December: 
Which four Times anſwer well enough to the four 
Quarters of the Year, Spring, Summer, Autumn, 


and Winter. And Mr. Somner thinks they were 


Faſts inſtituted to beg God's Bleſſing on the 
Fruits of the Earth. Theſe Ember-Weeks are 


now chiefly taken notice of on the Account gf 


the Ordinations of Prieſts and Deacons ; becaule 
the Canon now appoints the Sundays next ſuc- 


cceding the Ember-Weeks, for the Solemn Times 
of Ordination. Tho' the Biſhops, if they pleaſe, 


may ordain on any Sunday or Holyday. 
*MBRACERY, is the Offence of an Enbra- 
ceur; to pre- inſtruct the Jury. 
EM RE, or Embring Days, are thoſe by Bis 
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Anticnts call'd Quatuor Tempora, and are of great 
Antiquity-1n che Thul being obſerved on the 
Wedneſday, Friday, and Saturday next atfer Q#4- 
Adrageſſima Sunday, Whit ſunday, Holy-Rood Day, 
in September, and St. Lucies Day, in December. 
2 and 3 Ed. G. c. 19. 
EMENDATIO, in the Law, is the Power of 
amending and correcting Abuſes according to 
Rated Rules and Meaſures : As, | 
EMENDATIO Panni, is the Power of Aulnage 
or nage, or looking to the Afſize of Cloth, that 
it be of the juſt Ell, or due Meaſure. 
EMENDATIO Pants & Cerviſia, is the Aſſize 
of Bread and Beer; or the Power of ſuperviſing 
and correcting the Weights and Meaſures belong- 
ing to them. 1 
EMETICKS. Dr. Cheyne, in his Book of Fe- 
vers, ſays, the Action of vomiting by a Medicine 
is produc d thus: The Particles of the Vomitory, 
by wedging themſelves into the Orifices of the 
Emiſſaries of the Glands which are placed adja- 
cent to the Surface of the Stomach, do Dilate the 
ſame (which by ſome extrinſical Cauſe had been 
contracted) and after the ſame Manner do Diſſelve 
(at leaſt in ſome Degree) the Coheſion of the 
Stagnant Morbifick Matter, rendring it more fluid, 
and conſequently, making its Reſiſtance leſs. 
Now the natural and conſtant Action of the 
Glands being Secretion ; and the Inpediment (by 
the Dilatation of the Orifice, and the Attenua- 
tion of the Fluid) being taken away, or at leaſt 
made leſs than the natural Momentum of the 
Glands, the Matter muſt neceſſarily flow into 
the Cavity of the Stomach, till it be heapd up 
in ſuch a Quantity (which not being to be done 
in an Inſtant, muſt require ſome Time) as is ſuf- 
ficient (by the united Loathſomneſs and the Vis 
Stimulans of the Emetick) to villicate and force 
the Fibres of the Stomach, Abdomen, and Dia- 


phragm (by the Communication of the Nerves of 


the Firſt with the two laſt) into a violent Con- 
traction, and thereby, throw all, out by the 
Oe ſophagus; and this makes al quiet for a while, 

till anew and ſufficient Quantity be excerned 
from theſe Glands to reproduce the aforeſaid Con- 


traction. And thus there happens à Fit of Vo- 

miting and Quiet alternately, till either all the 
Aorbifick Matter be thrown out, or the Force of 
the Emetick is ſo dilated, that it is no longer able 
to elicit the Morbiſiek Matter from the Glands. 


And the Strong Contraction in ſo many AMuſcles 
and Muſcular Cen ry con 


produced over the whole Body, by a Power, 
which, by juſt Computation, 1s not inferior to 


take away the Obſtructions in many other Ca- 
nals beſides thoſe which are adjacent to the Sto- 
mach and Gullet ; as we may plainly ſee by thoſe 
vaſt Sweats which plentiful Fits of Vomiting 
occaſion, Emeticks and purgative Medicines dit- 
fer only in this, that the Particles of the latter 
do not immediately vellicate the Fibres of the Sto- 
mach, dilate the Orifices, and attenuate the Mat- 
ter contain'd in the Glands of the Stomach, but 
act gently, and aſſiſt the natural Motion of Di- 
geſtion, and ſo are, carried down into the In- 
teſtin s; and how they operate there, ſee under 


| Purgatives. 


INENTIAL Eguation, is a Term uſed by 
the Algebriſts in their Inveſtigation of the Areas 


of Curvilineal Figures; and is ſo called, becauſe 


tis an Artificial Equation, which contains ano- 
ther ©: "po eminently. See Hayes, Fluxions, 
. | | 
g EMISSARY of 4 Gland, is the common Con- 
duit, Canal, or Pelvis, in whichall the little Secre- 
tory Canals of a Gland do terminate. See Gland 
and Animal Secretion. | 
EMPHYTEUSIS, in the Civil Law, is a Con- 
tract made by Conſent, but created by the Roman 
Law, and not the Law of Nations ; «by which 
Houſes or Lands are given, to be poſſeſs d for ever, 
upon Condition that the Lands ſhall be im- 
prov'd, and that a ſmall yearly Rent ſhall be 
paid to the Proprietor. The Tenant is call'd, 
EMPHYTEATA, becauſe of his being under 
* 1 of planting and improving tl: 


EMPTIO-Yenditio, in the Civil Law, is that 


Contract, by Conſent only, which we call Buy- 


ing and Selling, whereby the Seller is bound to de- 
liver the Goods, and the Buyer to pay tlie Price 
for them, according to the Bargain. 


Fire, which ſome Things, too haſtily diſtill d, re- 
tain. | | 
ENCAUSIICE, is the Art of Enameling. 
ENCHESON, is a French Ward often uſed in 
our Law-Books ; and ſeems to ſignifie, the Oc- 


van Reaſon, or Cauſe of any Things being 
one. 


EN COLAPTICE, is the Art of making Plates 


als asare at work in the Action] of Braſs, and cutting in the Figures or Letters fox 


Monumental Inſcriptions and Laws. 


ENGINE 


of Vomitine, and the Violent Concuſſion which is 


that of 26000 Ib. Weight, may, and often does 


EMPYREUMA, is that Taft and Smell of 
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| ENGINE for Rowing Ships : The Figure of this Engine being 


Deſcraption. 
A. The Line the Ship makes. K. Paddles, of which Six,or 


e 


B. The water Line. 

C. The Decks. 

D. The Capſtand Barrs. 
E. The Capſtang. 

F. A Wheel on the Drum- 
head of the Capſtand. 
G. A Trundle-head on the 

Wheel. KG 
H. An Iron Bar going thro? 


the Trundle. head, and tho- 


rough the Sides of the Ship. 
I. Two Drum. heads like thoſe 
on the Capſtand. 


— — 


— 


Lui 
A 


Eight on each Side The 
Ship, are with Eaſe Fixed 
and Unfixed into the ſaid 
Drum-heads. 


L. A Piece of Iron, to which 


a Luff-Tackle may be Fix d 
to lift thoſe that are too 
Heavy for Mens Strength, 
round each of which, by 
taking half Turns with a 
Cord, you make a Com- 
pleat Wheel on each Side 


100 


. aii muunmniuun 


—— 


a 


1 


9 4 


omitted in Fol. I. is here adde! 


| ko 
> 
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ENGLECERY, Ee -is an old Word 


ſignitying to be an Engliſhmen ; For in the Time | 


of the Danes, if a man were privily ſlain or P! 
murdered, it was accounted Fracigena, which 


Word then comprehended every Alien, 


manife 


lib. 3. trath, 2. c. 15. fol. 134. But there being Revolution oft 


many Abuſes and Troubles about this Englecery, 


2» _— 


it was taken away by 14 F. 3c. 
ENURE, in the Law Senſe, 
ace or Effect or to able 
ſhall Enure by way of Extinguiſhment; a 
f Vel 4 until , Releaſe made to a Tenant for Term of Life, the/ 
Engiecery was prov d, that is, till it was made ſay ſhall Enure to him in Reverſion. 

ſt that he was an Engliſhman. id. Bratton | EPICYCLOID, 


is a Curve ger ge 
he Periphery of a Circle 3 2. 


generat 


Tarife to take 


be Available. As a Releaſe 


d a 


ed by the 


%% ͤ 


— 


t 


7 or Concave Part of another Citcle; which | traction of all Roots out of them without any 
bpb. oc chis other Circle is call d the Baſe of the Previous Reduction. 5 | | 
bart o, 1. as in this Figure, DB 1s the Baſe of | In N. 309, there is an Analytical, Geome- 
_ £0 3 hs es | | trical, Mechanical, and Univerſal Method for 
+1 the Reſolution of Cubick and Biquadratick Equa- 


ö Jp iO OKs. 4 tions, by Mr. F. Colſon. And an Analytical Re- 
1 LT” ſolution of ſome Equations of the 3, 4, 5, 7, 9, 
Ms and Superior Powers; and ſo on Infinitely, in 
L.,. Q mY Finite Terms, and in ſuch a Method as Cardan 

D | . uſed for Cubicks. _. . 
N. 2 Dr. Gregory, in the Preface to his excellent Oæ- 
i ford Eulite, 1n G. L. ſhews, that from the 86th 
U p 7 and 87th Propoſition of Euclides Data; even Bi- 

1 


quadratick Equations, where the 2d and 4th 
| Terms are wanting may be reſolved. As all 
2 7 © IB Quadratick Equations may be, by the 84th and 
l „„ 85th Propoſitions of the lame Data. | 
FQUES Auratus, is uſed to ſignifie a Knight 
the Epicycloid; V its Vertex; VB its Axis; which is called Auratus, becauſe antiently none 
D/ half of the Exterior Epicycloid ; made b but Knights might guild or beautifie their Ar- 
the Revolution of the Semicircle “LB, (which | Mour, or other Habiliments of War, with Gold. 
is called the Generant ) along the Convex Side of However, in Law, this Term is not uſed ; but 
che Baſe DB: As DPU is the Interior Epicy- inſtead of it Miles, and ſometimes Chevalier. 
BS lod, formed by the Generant's revolving along EQUILATERAL Hyper bola. If the Tranſverſe 
== the Concave Side of the Baſe. Diameter of any Hyperbola be equal to its Parame-. 
| How a Portion df this Epicycloid is ſquarable, | ter, then all the other Diameters will allo be 
See Phil. Tran. N. 217, by Mr. Caſwell, and in equal to their Parameters : And ſuch an Hyper- 
Phil. Tran. N. 218, you have a general Propo- bola as is this, is called an Equilateral; whoſe 
ſition for meaſuring the Areas of all Cycloids and | Aſymptotes do always interſect cach other at 
Epicycloids. How to find the Evoluta to this | Right Angles 1n the Centre. 1 
kind of Curve, as allo to find the Areas of Cy- | EQUITY, 1s of two Sorts, and thoſe of Con- 
cloidal and Epicycloidal Spaces. See Hayes's | trary Effects; for the one doth abridge and take 
Fluxions, p. 210, &c. | | from the Letter of the Law; and the other doth 
EPISCOPALE Onus. See Epiſcopalia,  |enlarge and add thereto. 8 
EpPISCOPALIA, are Synodals, Pentecoſtals, The firſt is thus defined ; *Tis the Correction o 
and other Cuſtomary Payments, from the Clergy | the Law made generally in that Part wherein it fails; 
to their Dioceſan Bithop ; which Dues were for- which is à Correction much uſed in our Law : 
merly collected by the Rural Deans, by them | As ſuppoſe an Act made, That whoſoever does 
tranimitted to the Biſhop. . uch a Thing, ſhall be a Felon, and ſuffer Death: 
Theſe Cuſtomary Impoſitions were called Onas | Yet if a Madman, or an Infant who hath no Diſ- 
Epiſcopale, and were by ſpecial Priviledge remit- | cretion, do the ſame, he {hall neither be a Felon, 
ted to thoſe free Chapels as were built on the.| nor ſuffer Death. | W Pe 
Demeſne of the King, and exempt from Epiſcopal | The other Equity is defin'd, to be an Exten- 
Juriſdiction. | | fron 


| of the Words of the Law to Caſes unexpreſsd, 
EQUATED Bodies. On Gunter's Sector there Jet having the ſame Reaſon; ſo that when one 
are ſometimes placed two Lines, anſwering one Thing is enacted, all other Things are ſo too, 


another, and called, The Lines of Equated Bodies: that are of thè like Degree: As the Statute, which 
They lie between the Lines of Solids and Super- ordains, that in Action of Debt againſt Executors 
ficies, and are noted with the Letters D, J, C, S, he that doth appear by Diſtreſs thall anſwer; 
5 O, 7, for Dodecahedron, Icoſihedron, Cube, doth extend by Equity to Adminiſtrators; for 
1 Sphere, Octahedron and Tetrahedron. __ of em as ſhall appear firſt by Diſtreſs,” 
n i | | {hall anſwer by Equity of the ſaid Act: Oni 
= Their Uſes may be theſe ; 2 ſunt in Equali oe Na Interpret, 2 ; 
= 1. The Diameter of a Sphere being given, EQUIVOCAL Generation. There is ſcarce a- 
to find the Sides of the 5 Regular Bodies, ſe- ny thing ſeems more to countenance Equivocal 
verally, equal to that Sphere. | Generation, than the Production of Worms, & ec. 
2. The Side of any ot the Bodies being given, in the Bodies of Animals; and yet Mr. Andey in 
to find the Diameter of the Sphere, and the Sides «his Diſcourſe de la Generation de Vers dans le Ci 
c the other Podics, winch fall be feverally to de ! Homme. Paris, in $v0. 1700. ſhews, that they 
dae fuſt Body given. 5 | breed there by a Seed which finds Entrance ſome 
: It the Sphere be firſt given, take its Diameter, how into our Bodies; and in Particular, he 
and apply it over in the Sector in the Points S, S: ſhews, that the Ciron or Hand-Worm iſſues per- 
t any of the other Bodies be firſt given, apply the fectly from its Egg, and after that grows inſen- 
dide of it over in its proper Points: So the Paral- | fibly. He judges that the Eggs of 1mall Inſects 
lels taken trom between the Points of the other | enter our Bodies by the Air we breathe, and in 
Bodies, ſhall be the Sides ot thole Bodics, equal our Food; and that they are hatch d there, on- 
_— {crcrally to the firſt Body given. ly when they find an agreeable Heat and Dilpo- 
2 Q ATIONS. Captain Halley, in Philoſ. | ſition of the Humours and Parts. 5 
= 77»). N. 190. f. 35, gives an Account ot the | Dr. George Garden hath obſerv'd, See Phil. Tran 
Number of Roots in Cubick and Biquadratick | V. 237. that the Bearers or Bearing Buds of 
Equations, together with their Signs and Limits. Fruit Trees are full of Aſperities and not o 
And in 2. 210, he gives a Method for the Ex- | ſmooth in their Bark as the other 'Parts of the 
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Tree; and that if after Harveſt you look on 
theſe with a common Microſcope, you will find 
the Cavitics there full of Eggs of an oblong Fi- 
gure, and of a Citron Colour; eſpecially, in 
{uch Tears, and in thoſe Trees, where the Cater- 
pillers have been numerous. From whence he 
concludes, that we ſhould not fay Inſects are 
bred out of Corruption equivocally, and not 
ex Ovis, only becauſe we cannot diſcern the par- 
ticular Manner of their Propogation. See Inſecte. 
Mr. Ray faith, it ſeems to him to be moſt proba- 
ble, that there is no ſuch Thing as Spontaneous or 
Equivocal Generation; but that all Inſects are 
the Natural Iſſue of Parents of the ſame Species 
with themſelves. Fr. Redi, in his Book de Gener. 
de gl Inſetti, bath, I think, cleared up this Point, 
and ſhewed there 1s no Generation of Animals 
ex Materia Putrida, And Dr. Lifter hath given 
an Account of the Inſects bred in the By-Fruits 
and Excreſcencies of Vegetables, in Phil. Tran. 
N. 71; 972, 75: 

| Nr Miliz, accounts for the Ichneumnon Wa Yes, 
and the Manner of their 2 their Eggs in the 
Bodies of other Inſects; as of Catergullers, Cc. 
Phil. Tranſ. N. 76. FER 


Dr. Lifer, in Phil. Tranſ. N. $3, hath refuted | S 


the vulgar Notion, that Horſe-hairs thrown in- 
to Water will become animated Bodies ; and 
 thews, that the ANGLE of that Kind are 
Hair-Worms actually br 


ERRANT, in our Law, is the ſame as /tine- 
rant, being attributed to Judges that go the Cir- 
cuit; and to Bailiffs at large. 97 
ESCAMBIO, is a Licence granted to one, for 
the making over a Bill-of Exchange to another, 
at Sea. Reg. Orig. Fol. 194. For by the Statute 
of 3 K. 2. c. 2. no Merchant ought to exchange or 
return Money beyond Sea, without the King's 
Licenſe. © - - 
ESCAPE, t 
vaſion out of ſome Lawful Re- 
ſtraint. a” 3 
ESNEC V, Aſuecia, in the Law, is a Prero- 
ative 
rſt. after the Inheritance is divided, 


ESPICURNANTIA, is the Office of Spigurnel, 


or Sealer of the Kings Writs. 
* ESQUIRE, in French Eſcuier, i. e. Seutiger, 
was originally ſuch an one, as attending a 
Knight in Time of War, did carry his Shield. 


But now it ſignifies a Gentleman, or one that 


beareth Arms as a Teſtimony of his Nobility or 
Gentry; and is a meer Title of Dignity, next to 
and below a Knight. They who claim this Ti- 
tle now are, all the younger Sons of Noblemen; 
the Four Eſquires of the King's Body; the eldeſ 


Sons of all Baronets, Knights of the Bath, and 


| Knights Batchelors; thoſe that ſerve the King 
in any worthipful Calling; ſuch as created 
Eſquires by the King with a Collar of SS. of 
Silver: The Chief of ſome Families are alſo 
Eſquires by Preſcription : Thoſe that bear a- 
ny Superior Office in the Common-wealth, as a 
Tuſtice of Peace, while in Commiſſion, and Ut- 
ter Barriſters, Cc. 5 7 

ESSAY Huch, is the Miners Term for a little 
Trench or Hole which they dig to {earch for 
Shoad, or Oar. See Tin. | 

ESSENTIAL Oils of Vegetables, are, according 


to the Chimiſts ſuch as are drawn from the Plant 


in a Limbeck, by the Help of Water, 


ed in the Bodies of other In 
' ſets, as of the Common Black Beetle, &c. 


ven to the eldeſt Co- partner, to chuſe 


yon, in the Civil Law, a vio-| 


— 


ragement for his Bounden Service. 


E STERLING. The ſame with Sterling. 
ESTORERS. The fame with Hy 25 
Hon 77 70 : OD ſee. 
NGERS, in the Law, are ſomet; 
taken for ſuch as are not Privics or Parties * 
levying of a Fine, or making of a Deed: and 
8 for thoie that are born beyond the 
ea. 155 
ESTRAY, ſignifies any 
within any Lordſhip, 
an ; 1n which Caſe, 
Law, in the Market 
claumed by the Qwner 
is the Lord's of the Soil. 
EVENINGS, was formerly the Delivery, at 
N 155 or Even, of a certain Portion of Graf 
or Corn to a Cuſtomary Tenant, who performs 
his wonted Service of Mowing or Reaping for his 
Lord, and at the End of his Days work, did uſe 


Tame Beaſt, foung 
and not own'd by an; 
being cried, according, 
adjoymng, if it be nt 
in a Year and a Day it 


carry Home with him, as a Gratuity or Encou- 


roch. dio 
EVICTION, in the Civil Law, is a Recoxe. 
ry of the Title to any thing ſold by a Strag- 


er. | 
EVOLUTA. See in Involnte and Evolnute Fi. 
f OLUTION The Equable E 

LU: - a able Evolution © 
the Periphery of a Circle, or any other coy 
is fuch a gradual Approach of the Circumference 
to Rectitude, as that all its Parts do meet toge- 
ther, and equally evolve or unbend ; fo that the 


| fame Line becomes ſucceſſively a leſs Ark of x 


reciprocally greater Circle, till at laſt they turn 
into a ſtrait Line. | 

In Philoſ. Tranſ. N. 260. p. 445. you have a 
new Quadratrix to the Circle, found by this 
Means, being the Curve deſcribed by the Equal: 
Evolution of its Periphery. f 

EUSTACHIAN Tabe. The ſame with the 
Wes Tallopii. See Tuba Euſtachiana. 


Impoſition formerly paid by ſervile and feudato- 
ry lenants. f | | 
EXCEPTION, in the Law, is a Stop or Stay 
to an Action; being uſed in the Civil and Com- 
mon Law both alike, and in both divided into 
Dil 3 and Peremptory. 5 

EXCLUSIONS. The Method of Excluſont 1s 
a Way of coming at the Solution of Problems 
(1n numerical Caſes) by previouſly cjecting or 
excluding out af our Conſideration, ſuch Num- 
bers as are of no Uſe in ſolving the Queſtion; 
and whereby conſequently the Proceſs may be 
regularly and judiciouſly abbreviated. | 

An Account of which Method, Mr. Frenicle 

gives, in the Oxvrages de Mathematique, Cc. ii 
Fol. Paris, 1693. 5 

EXHIBITION, was anciently an Allowance 
for Meat and Drink, ſuch as the Religious Ap- 


Oxford and Cambridge, 1n nearly the ſame Senſe. 


1 Elix. 1. The Queen, by her Letters Patents, 
might authoriſe any Perſons, Cc. to adminitter 
an Oath Ex Officio; whereby the ſuppoſed Otict- 
der was forced to confels, accuſe, or clear hin- 
ſelf of any Criminal Matter, Cc. But this Branch, 


Car. 1, 6, 11. 


relating to the ſaid Oath, is repeal'd by S4. 17: 


"Ne, Or 


to receive ſuch a Quantity of Graſs or Com to 


plopriators made to the poor depending Vicar. 
And this Word is {till retained in the Colleges of 


EX OFFI CIO. By a Branch of a Statute of 


EXPLE- 


7 


Rennet; Pa. 3 


ACTION Secular, was any Sort of Tax ot 


m n of O60 


Ha 


a = fn A a0 


tre in ſome 


Fxponents are indeterminate, 
== Quantities ; and 


E | ponential of the firſt or loweſt Degree, 


a+ $ 


EYE 
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225 ONENTIAI uch as pattake 
. 905 je: 4 of Algebraich and Tranſcendent | 
ones. They partake of the former,. becauſe the 
cConſiſt of a Finite Number of Terms, tho thole 
themſelves are Indeterminate: And they 
oF ic Meaſure Tranſcendental, becauſe they 
cadannot be Algebraicall conſtructed, ; 

7 EXPONENTIAL | raged are ſuch as Sir I. 
Newton calls Geometrice Irrational ; they are ſome- 
times alſo call'd Tranſcendental. 

EXPONENTIAL Quantities, , are ſuch whoſe 

al variable, or flowing 
the Quantities are of ſeveral 
Orders. When the E is a 
indeterminate Quantity, tis called an Ex- 


— 


Terms 


Degrees and 
ſmple 


When the Exponent it ſelf is an Exponential of 


me firſt Degree, then the Quantity is an Expo- 
= tial of the ſecond Degree, Cc. 


- Thus & is an Exponential of the firſt Degree; 
= bccauſe the Quantity ) is a ſimple lowing Quan- 


tity. But 2 is an Exponential Quantity of the 
frond Degree; becauſe y* is an Exponential of 
£ 


= the firſt Degree. So alſo is an Exponential 


bps | | T | 

ol the Thar Degree; the Exponent y * being one 
= of the ſecond. | 5 
| See D. Bernoullis Traftatus de principiis Calculi 
N NN And Craig's Correction alſo of a Mi- 


e in it; in Phil. Tranſ. N. 245. p. 374. 


Hayes Fluxions, p. 306. Where are Rules to 
find Te Fluxions 86 Logarithms and of Poners, 


= when the Exponents are Flowing Quantities, As 


alſo how to conſtruct Exponential Curves, and to 
determine their Tangents. * 1 
EX PROMISSOR, in the Civil Law, is one 
that en, the firſt Debtor, and takes the 
Burden upon himſelf. 3 

EXTEND. To extend, in a Legal Senſe, ſig- 
nifies the valuing of Lands. and Tenements, of 
one bound by, Statute, Cc. and hath forfeited 
his Bond to ſuch an indifferent Rate, as that, by 
the yearly Rent, the Obligator may in time be 

pad bus Debt. %%% he 

TREMITIES, of the Figures in Painting, 
arc the Head, Hands, and Feet; and theſe ſhould 
, be drawn with more Nicety and Exactneſs, or 
more terminated than other Parts; and muſt 
= help, by that Means, to render the Action more 

EYE. Dr. Hool, in his Poſthumous Works, p. 12. 
faith, That the diſcerning Power of the Eye, is not 
capable of making Diltinction of Parts, when 
they are ſmaller than the fſinall Pores of 
Wood; which he found by this Experiment: By a 


convenient Lens, he brought the Object ſo near | 
the Eye, that the croſſing of the Raies in the Eye | b 


was about the middle Space between the viſible 
Side of the Object, and the Bottom of his Eye; 
from whence it followed, that the Picture of the 
viſible Part of the Object was as big as the Thing 
repreſented ; and the Eye being then at moſt but 


capable of ſeeing or diſtin 2 ing thoſe Pores; 
it follows, that i the Cauſe of that Diſtinction 


be from the Ends of the Filaments of the Optic 


Nerve, as Deſcartes ingeniouſly ſuppoſes, the 
Filaments can t be finaller than e lcrokons 


. EE 29 5 ef 10 


lecting a much greater Quantity 


0 r 


F 


Perſon with a Weapon in the Chur 


\ 


| *tis the Line of Defence 


ble of diſtinguiſhing the Parts of any ObjeR that 
are ſmaller than thoſe: So that any Obje& being 
ſo far remoy'd from the Eye, as that its Picture 
on the Retina ſhall he leſs than a Microſcopical 
Pore, will become inviſibſe ; at leaſt if it be but 
of a dull Radiation; for if it be of a bright one, 
as the Stars are) the whole Filament is moved 
having one Part of it powerfully acted on, 
and ſo we have a Senſation of the Object the 
ſame as if it were much bigger. And this ſeems 
to be the Reaſon, why the Stars appear to our na- 
ked Eye many thouſand Times bigger than they 
really are, and even as big as thro a long Telet- 
cope. And p. 13, he faith, that if by the Help 
of Gutes, the Eye can be made 7 * of col- 
ty of Rays from a 
Point, and make them meet 1n the Retina, 'tis 
not improbable, but that a much greater Number 
of Bodies may be diſcovered to be Radiant, which 


are now not ſuppoſed to be ſuch. 


By Statute 5 & 6 E. 6, cap. 4. tis enacted, 
* That whoever ſhall malitiouſly ſtrike any 
or Church- 
yard, or draw it there with an Intent to ſtrike, 
ſhall have one of his Ears cut off; or if he have 
no Ears, ſhall be burnt on the Cheek with an F; 
that he may be known far a common Fighter or 
Fray-maker. | F | 
FABRICK Lands, are Lands given to the Re- 
building, Repair or Maintenance of Cathedrals 
and other Churches, and mentioned in the Act of 
Oblivion, 12 Car. 2. c. 8. Formerly every one al- 
moſt gave by his Will ſomething, more or leſs, 
to the Fabrick of the Cathedral, or his Pariſh 
Church, and theſe were called Fabrick Lands; and 
by the Saxons, Timber Lands. . 
FACE prolong „in Fortification, is that Part 
of the Line of Defence Razant which lies between 
the Angle of the Shoulder and the Curtain; or 
Razant diminiſhed by the 


0 


1 


Length of a Face. _ © 6. 
FACIA'S, in Architecture, as the Workmen 


| call it, (for it ſhould be ſpelt Faſcie,) are nothing 


but broad Liſts or Fillets, and are commonly 
made in Architraves, and in the Corners of Pe- 
deſtals. In Brick Buildings, they call the jut- 
tings out of the Bricks over the Windows in all 
Stories but the higheſt, by this Name; theſe are 
ſometimes plain and ſometimes moulded ; and 
this moulding is only a Sima Reverſa or an 
O...G... at the Bottom, and above thisare two 
plain Courſes of Bricks, then an Aſtragal, and 
laſt of all, a Boultine; which the Workmen call 
a Boultrea and a Boltell. 


| FACK, in a Ship, 18 any one round of a Ca- 


” 


le when it is quoiled up out of the Way. 
FAGGOT, in Times of Popery here, was a 
Badge worn on the Sleeve of the Upper Garment 
of ſuch Perſons as had recanted and a 
the Powers, that then were, did call Herely ; 
which was put on after the Poor Wretches had 
carried. a Faggot, by way of Penance, to ſome ap- 
pointed Place of Solemnity. And ſometimes they 
interpreted the Leaving off this Badge of the Fag- 
got to be a Sign of Apoltacy. 8 
FALDAGE Faldagium, is a Privilege which 


* 


jured what 


<a] Fores of Wood; and that the Eye is uncapa- 


anciently ſeyeral Lords reſerved to themſelves of 
Cece 38 
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FIR 


ſetting up Folds for Sheep in any Fields within 
their Mannors, the better to manure them; and 
this not only with their own, but their Tenants 


| Sheep, which they called Sefta Falde. This Fal- 


dage in ſome Places they call a Fold Courſe or Free- 
fold; and in ſome old Charters tis called Fold- 
foca, i. e. Libertas Falde or Foldagii. 3 
FALDFEY, or Faldfee, was a Compoſition 
paid ſome Cuſtomary Tenants anciently that they 


might have Liberty to fold their Sheep upon their 


own Gun. 1 3 

FARDEL of Land, according to ſome Wri- 
ters, is the 4th Part of a Yard Land; but oy, 
in his Compleat Lawyer, p. 57. faith, two Fardels 


of Land make a Nook, and four Nooks a Yard 


A | 
FARDING, or Farthing of Gold, ſeems to 
have been a Coyn uſed in ancient Iimes, con- 
taining in value che 4th Part of a Noble, viz. 
Twenty-penee in Silver: In Weight, the 6th 
Part of an Ounce of Gold, that 1s, of five 


Shillines in Silver. This Word is uſed 9 H. 5. 


c. 7. and there appears to have been a Coyn as 
well as the Noble and Half Noble. 
FARDING-deal, or Farundel of Land, was 
the 4th Part of an Acre. 8 
FASI-Country. A Term ufed by the Tin-Mi- 
ners, and ſignifies the fame with Shelf ; which 
. | | | | 
FASTING Men, Homines habentes, An old 


Term which ſome will have to ſignifie Men of | 


Repute and Subſtance : But tis more probable, 


that by it was meant rather Pledges, Sureties, or 


Bondſmen; which, according to the Saxon 
Cuſtom, were faſt bound to aniwer for one ano- 
thers peaccable Behaviour. ” 


EAUSEBRAYE. See Falſe Bray. 
FEATHER Edg d, is a Term uſed by Work- 


men for ſuch Boards as are thicker on one Edge 


or Side than on the other. 


FELLOWCS, in Fortification, are fix Pieces of | M 


Wood, each of which form an Arch of a Circle; 


and theſe, joyned all together by Duledges, make 
an entire Circle; and theſe, with 12 Spokes, make 


the Wheel of a Gun Carriage. Their Thickneſs 
is uſually the Diameter of the Ball of the Gun 
they ſerve for, and their Breadth ſomething 
FV DES 

FEODARY, Feodatorizs, was formerly the 


_-. Title for the Seneſchal or Prime Steward, who re- 


tis about the Length of an Halbert, with 


ceived Aids, Reliefs, Herriots, &c. and ſuch. 


Cuſtomary Fees due to any Lord. 

FIBRES. There are other Diviſions and Di- 
ſtinctions of Fibres, beſides thoſe two mentioned 
in Fol. I. For, according to ſome Authors, there 
are in an Animal Body, Carnous, Membranous, 
Cartilaginous, Tendinous, Oſſeous, and Nervous Fi- 


bres, according to the Matter of which they con- 
ſilt. The Carnous Fibres, of which the Fleſh. is 


with the Quarter-maſter-General, for ma 


wih. Eve, Aa. 00k. 
with Repromiſſor, Adpromiſſox, Sponſor, pr, 
and La es, That 18, a eg, 43 950 fs! 17 5 
himſelf in the ſame Contract with a Prin i 
for the greater Security of the Creditor or Fipel nn 
FIELD-Gtours, are finall Flags about ap.” 
and half Square, which, are carried along 
out the Ground for the {ſeveral OTST Rm 
Battalions of an Army. * 
FIELD - Pieces, are ſinall Cannon which , 
uſually carried along with an Army in the Fiel. 
ſuch as 3 Pounders, Minions, 8a ers 6 Pour: 
ders, Demi-Culyerins, and 12 Pounders : 8 
theſe being ſmall and light, are eaſily carricy 
FIELD-5Staf, is a Staff carried by Te Gunn, 
* d Ly} 
at the End, which, on each Side, hath PK 
ſcrued on like the Cock of a Match-lock ; and in 
theſe, the Gunners ſcrue in Lighted Matches why 
they are on Command. And this is ca!l'q A. 
ming the Field-S:affs. e ng 
FIFE Rails, in a Ship, are thoſe that are placl 
on Baniſters on each Side of the Top of the Poop 
and ſo along with Hances or Falls they reach 
down to the Quarter Deck, and to the Stair c 
the Gangway!“ . | 
FIGURE. The Rectangle under any Diame. 
ter and its proper Parameter, is, in the Ellipi 
and Hyperbola, called the Figure of that Diane. 
ter. De la Hire Lat. Con. p. 47, 48. 
FINERY, is the Name of one of the Fires i; 
Forges in an Iron work. See Jon. At the 
Finery, by the Working of the Hammer, th 


Anconies. . 
FIRE. See Light. There is an Account of the 
Generation of Fire, by Mr. Malbranche, in the 
Fr. Memoirs for the Year 1699, which is inec- 
nious enough, but it ſeems to depend entirely on 
the Hypotheſis of Deſcartes. In the ſame Book, 
r. Amontons ſhews a Method of making the 
Force of Fire ſupply that of Men or Horſes in 
Engine, 212 
FIRE Aafer, in our Train of Artillery, is au 
Officer that gives the Directions and the Reer 
tions of the Ingredients for all the Compoſitions 
of Fire-Works, whether for Service in War, or 
for Rejoycings and Recreations. His Orders arc 
given to the Fire Workers and Bombardcers, who 
arc obliged to execute them. 93 
FIRE Workers, are ſubordinate Officers to the 
Fire Maſters, but they command the Bombardcers: 


and fee that the Bombardeers execute them. 
FIRME, the fame with a Farm, or Land and 
Tenements hired at a certain Rate. But it an- 


ciently ſignified the Reception and Entertainment 


of the King, or any other Lord and his Retinuc; 


and frequently in the Doomiday Book, a Con. 


compoſed, are vaſcular and hollow, being full dition of Tenure was pro firma per unum diem, ot 


cauſe they are the Clucf Organs of Muſcular Mo- 
1108; .:-: 4 755 | 
There is a Difference alſo among Fibres, as to 
their Situation and Courſe. For thoſe that run 
lengthwiſe in Right Lincs, are called Strait Fi- 
bres : Thoſe that run about ſome Part, as thoſe 
do that form Sphinter Muſcles, are call'd Circular. 
Thoſe Fibres which croſs Strait ones at Right An- 
gles are called Tranſverſe; but thoſe which inter- 
ject them at any other Angles, Oblique Fibres, 
FIDE Juſſr, in the Civil Law, is the ſame 


| 


} 


of little Cells: They are called Hhræmotrices, be- pro firma per unam noctem: And ſo, becauſe in the 


Sax0n, and Part of the Norman, Times, the Rent 0 
Lands was paid in Proviſions, Firma ſignified the 
Profits and Rent of an Eſtate : But Henry II. tor 
better Convenience, alter'd this Cuſtom into an 
equivalent of Money; which Pecuniary Rent 


was ſtill call'd Firma Regis. 


FIRST-Fraits, Primitie, are the Profits of 
every Benefice for one Year, given before the fe: 


formation to the Pope; but by 26 H. 8. 4. 


tranſlated to the Crown: And by that Act, le 
which enters on any Spiritual Living . 


bring the Iron into what they call Blooms aud 


They receive the Orders from the Fire-Maſter, 


——— —— 


or compounds for it, on Conviction, for- 
Fe th the Jondle Value thereof. Every -Clerk 
WE therefore, before his Induction, (or ſoon after, ) 
= ould go himſelf, with one Friend of the City 
of London, Inns of Court, or Parts adjacent, or 
fend two ſuch Friends for him, to the Firſt Fruits 
Ws Office, and there enter into Bond to pay the 
irſt Fruits of his Benefice within two Years 
next enſuing, at 4 equal Half-yearly Payments. 
= Only one Tenth of the whole Yearly Sum men- 
non d in the Queens Books is to be deducted ; be- 
== cuſc that muſt 115 it {elf the firſt Year. 
Ws Formerly four Bonds were given for the 4 ſeveral 
WS Payments; but by Statute 2. and 3. of Her pre- 
{ent Majeſty, ut one Bond only 1s 8 to 
be given ; and the Rates of all Benefices, accor- 
ding to che C Queen's Books, are declared unalte- 


b. 


rable. The Succeſſor is chargeable with Arrears of 


Tenths due from his Predeceſſor; and conſe- 
quently, by 27 H.8. c. 8. is impower'd to 
diftrain his Predeceſſors Goods being upon the 
Benefice, and hath likewiſe a good Action at 
Law, againſt him, or his Executors. | 


FISH-Block, in a Ship, is the Block which is 


hung in a Notch at the End of the David, and 
ſerves to hawle up the Fluke of the Anchor to the 
Ships BoW. EL | 

FISHES. Rondeletizes diſtinguiſhes Fiſhes, from 
the Places where they are tound, into Sea Fiſh, 
River Fiſh, and Lake or Pond Fiſh ; and of theſe 
he makes {ome other Subdiviſions. But Mr. Wil- 
long hy faith re That Fiſhes are much bet- 


ter divided by Ariſtotle into theſe Three Kinds, | 


Cetaceous, Cartilaginous, and Spinous. : 

The Cetaceous Kind (which fre ſometimes 
therefore call'd the Belle Marine ) have Lungs aud 
Breath like Quadrupeds, they copulate alſo like 
them, conceive and bring forth their Young 
alive, whom they ſuckle with their Milk. 


The Cartilaginons Sort, are produc'd from large 


Eggs like Birds, which are excluded the Womb 
allo like thoſe of Birds. e ; 
The Spinous Kind, are alſo Oviparens, but their 


Eggs are ſmaller, and they have Spine up and 


down 1n their Fleſh to ſtrengthen it. | 

But he thinks 1t would be yet more proper t 
divide Fithes into the Cetaceous Kind, or ſuch as 
breath with Lungs, and into ſuch as Breath with 
Gille. And then, to ſubdivide thoſe that breath 
with Gills, not into Cartilaginous and Spinous, but 

into Viviparous and Oviparous, | 
Ihe Viviparous Kind, that breath with Gills, he 
ſubdivides into Long, ſuch as the Galei, and Ca- 


nes or Sharks, and Dog Fiſh: And the Broad | 


Kind; ſuch as the Paſtinace, Raje, Squatine, &c. 
all whoſe Subdiviſions he gives in his Chapter 
of Cartilaginous Fiſhes in general. 

The Oviparous Kind, hat breath nith Gills, are 
the moſt Numerous; and theſe he ſubdivides in- 
to ſuch as are what we uſually call Flat Fiſh ; 
and ſuch as ſwim with their Backs upright, or at 
Right Angles to the Horizon, 

The Plain or Flat Fiſh Kind, called uſually 
Plani Spinoſi, are either Quadrati, as the Rhombi 
and Paſſeres; or Longiuſculi, as the Soleæ. 


Such as ſwim nith their Backs erect; are either 


Long and Smooth, and without Scales, as the Eel 
Kind ; or Shorter and leis Smooth: And theſe 
have either but one Pair of Fins at their Gills, 
which are call'd Orb-5 and Congeneres; or elſe ano- 
ther Pair of Fins alto on their Bellies. 
latter Kind he divides into two others; 1. Such 


And this 


| 


FIS 


as have no Prickly Fins on their Backs, but Soft and 


Flexile ones. 2. Such as have Prickly Fins upon 


a. 1 | 
Thoſe Fiſhes which have only Soft and Flexile 
Fins on their Backs, may be divided into ſuch as 
have Three, Tuo, or but One ſingle Fin there. No 
Fiſh but the Aſelli have Three Fins on their Backs. 
Fiſhes with 730 Fins on their Backs, are cither 


the Truttaceous or Trout Kind, or the Gobionite, or 


Loch or Gudgeon Kind. 5 

Fiſhes wi but one ſoft Back Fin, are of 3 Sorts ; 
The firſt Kind have one long continued Fin from 
Head to Tail; as the Hipparus of Rondeletius, &c. 
The ſecond have this Fin, but ſhort, and placed 
juſt in the Middle of their Back; and theſe are 
either Marine, as the Herring Kind; or Flux ia- 
tile, as thoſe we call Lether-monthed Fiſbes; tuck 
as Carp, Tench, &c. F 

Such Fiſhes as have Prickly Fins on their 
Backs, are of two Kinds : | 

I. Such as have Two Prickly Fins on their Backs ; 
and in theſe the Anterior Xadii of their Bins are 
always prickly. Or, 3 


2. Such as have but one Prickly Fin there. 


Mr. Willoughby gives us this Catalogue of our 
Engliſh Fiſhes. 


1. Of the Long Cartilaginous K ind : are the 


I. Canis Catcharias, or Lamia, the White Shars . 


2. Galeus Glaucus Rondeletii, the Blew Shark. 


3. Canis Galeas Rondeletii; called a Tope, in 
Cornwal. 


= 


4. Galeas acanthias ſrve Spinax „ the Prictled 


Dog or Hound Fiſh. 


. Galeus ſeu Muſtela levis, the ſmooth or un- 
: prickled Hound Fiſh. 5 


6. Catulus major, vulg. Canitula Ariſtorelis, the 


Rough Hound; in Cornwal, the Boance. 


7. Catulus minor, the leſſer Hound Fiſh or Mor- 


gay. 


2. Of the Plain Cartil aginous Kind: are the 


I. Raja levis undulata, the Skate or Flare. 

2. Raja Clavata, the Thornback. 5 
3. Raja Aſpera Noſtras, the White-horſe. 
J. Squating, the Angel or Monk Fiſh. . 
J. Kana Piſcatrix, the Toad Fiſh or Sea-Der'si. 


3. Of the plane Spinous Kind; are the 


1. Rhombus Maximus aſpero Sguammoſus, the 


Turbot or Brett. 


call'd the Lug- alefe. 
3. Paſſer Bellonii, the Place. 
4. Paſſer per we Squammoſus, the Dab. 
5. Paſſer F. 
der, Flake, or Butt. 12 


6. Hippogloſſus Rondeletii, the Holy-Butt j call d 


in the North the Turbot. 
7. Bugloſſus or Solea, the Sole. 


4. Of che Eel Kind; we have, 


2. Lampetra parva and Fluviatilis, the Lam- 


pern. | nt? 
3. Anguilla, the Common Eel. 
4. Conger, the Conger or Sea Fel. Yea 
5. Ammodytes Geſneri, the Sand Eel or Lawnce. 
6: Gunnellzs RT; the Butter- Fiſh. 
„2 


2. Rhombus nom acculeatus ſquammoſus ; in Cornwal 


uviatilis ſive Amphibius, the Flon:- 


I. 9 major, the Lamprey, or Lamps; 
el. | 


7. Mute 
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7. Aujtela onlgaric Rondel. the Sea Loach or 

MHiſtle-Fiſh. 

8. 2 Fluviatilis, the Eel Pout, or Tur 
"I 

9. 2 Marinus, the Wolf Fiſh or Sea Wolf. 

10. A 

Crna Mulgranoc and Bulcard. 
11. Alauda Criſtata, the Creſted Sea Lark. 


12. Liparis Rondeletii. 


13. Gobio Fluviatilis, the Bull-head or Millers 


the Dutch-Pots- 
Hog ; the Corniſh Boys call it Father-Laſher. 


5. Of the Kind of Fiſhes wanting the Belly Pair of | 


thumb. 


14. Scorpana Bellonii Similis, 


Fins; wehave, 


1. Mola Salviani, the Sun Fiſh. 
2. Acus Ariſtotel:s, Species major. | 
3. Acni Ariſtotelis congener, the Sea Adder. 
4. Xiphias, ſeu Gladius piſcis, the Sword Fifh. 


6. Of the non Spinous Kind of Fiſhes, with 3 un- 
prickly ſoft Fins on their Backs ; we have, 


1. Aſellus vu garis major, the Cod-fiſh, or Ka- 


ing. 
2. The Whiting Pollack. 


3. Aſellus Niger, the Colefiſh, or Ranling Pol- 


lack. 
4. Aſellus Lucus, the Bib or Blinds. | 
. Afnus Antiquorum (Turn.) the Haddock. 
6. Aſellus mollis major, the Whiting. 


7. Of the non Spinus Kind, with only 2 ſoft Fins 


on their Backs; are found with us, 


1. Merlucius, the Hale. 
2. Aſellus longus, the Ling. 5 | 
3. Thynnus, ſee Thunnut ; the Tunny, or Spaniſh 
Aackrel. 3 
4. Scomber, the Mackrel. 
5. Thymallas, the Gragling, or Umber. 
6. Albala Salmoni Similis, the Guinnard. 
7. Albula Harengi formis, the Schelley. 
8. Salmo, the Salmon. 
9. Salmulus, the Samlett, or Branlin. 
10. Salmo Griſeus, the Gray. 
11. Trutta Salmonata, the Salmon Trout. - 
12. Trutta Lacuſtris, the Scurf, or Bull Trout. 
-13. Trutta Fluviatilis duum generum, the Trout. 
14. Unbia Minor Geſn. the Red harr, or Welſh 


Torgoch. | 


15, Carpio Lacus Benaci, the Guilt or Gilt Charr. | 


16. Eperlanus ſeu Viole, the Smelt. 

I 7: Golius Niger 

18. Lumpus Anglorum, the Lump or Sea Onl. 

19. Cataphrattus Schonfeldii, in the Weſt of Eng- 
land, a Dog. | 


8. Of the non Spinous Kind, with only 1 Fin on 

the Back ; we have, | 

1. Harengus, the Herring. 

2. Harengus minor, the Pilchard, calld alſo 
Calchis. „ 

3. Encraſicholus, the Anchoris. 

4. Aloſa ſeu Clupea, the Shad or Mother of Her- 
rings. 1 

5. Sardina, the Sprat or Sparling; which is 

nothing elſe but the Fetus of a Herring. 


6. Acus Vulgaris, the Garr-Fiſh, or Hom-Fiſh. 
7. Stario, the Sturgeon. | | 


8. Lucius, the Pike or Pickrel. 
9. Cyprinus, the Carp. 


r 


anda non pes, the Sea Lark ; called in 


the Rock Fiſh or Sea Gudgeon. 


1 


| 


—— 
10. Cyprinus Latus, the Bream, or Brumg. 


* 


11. Tinca, the Tench. 33 
12. Orſus Germanorum, the Rudd, Oerve, gr 
Wer fing. e aa 
13. Capito, ſeu Cephalus, the Chub or Chevin. 
14. Barbas, the Barbel. 
I5. 32 the Dace or Dare. 
16. Rutilas, ſeu Rubellas, the Roach. 
17. Alurnus, the Bleak or Bley. 
18. Gobius Fluviatilis, the Gudgeon. 
19. Bobites Fluviatilss barbatula, the Loche. 
20. Varias, ſeu Phoxinus levis , the Pink 
| Innom. a | 
The laſt Twelve of theſe are call'd by us (241. 
coſtomi) Leather-mouthed ' Fiſhes ; becaule i 


. down in their Mouths. 


9. Of the Spious Kind with 2 Fins on their Back 
| 


of which the Foremoſt is aculeate; we have, 


I. Lupus, the Baſſe. 
2. Mugil, the Mullet. | | 
3. Gurcardus Piſcis, the Gray Garnard. 
4. Hirundo Aldrovandi, the Tub-Fiſb. | 
5. Cuculus Aldrovandi, the Red Garnard, ot 
Rote het. 
6. Lyra prior Rondel, the Piper. 
7. Mullus major, the Sur-Mullet. 
8. Draco, ſive Araneus Plinii, the Spider. 
9. Frachuras, the Scud. | 
10. Perca Fluviatilis, the Perch. 
11. Faber Piſcis, the Dorge. 


the Back, whoſe Radii are ſome prickly and 
ſome ſoft ; we have, 


. Aurata, the Gilt-head, or Gil:-poll. 

. Pagrus, the Bream. 4 

Turdus vulg. the Old Wife or Wraſs. 

Perca Fluviatilis minor ſeu auratu, the Ruff. 

Piſcis Aculeatus vulgaris, ſeu 1 erti, 
the Common Prickle-Back, or Sharpling, 

or Banſtictle. 
6. Piſcis aculeatus minor, the leſſer Pricſle-Bacl. 


ö 


Kas 


11. Of the Cetaceous Kind, we account only, 


| ſeems to be gone from our Seas, and we 
ſcarce know what Kind of Fiſh it was. 
2. Balæna vulg. Rondel. the Whale, which is 
ſometimes found ſtrandẽd on our Coaſts; 

dr rambles up our Rivèrs. 5 
3. Delphinus Antiquorum, the Dolphin, very 

rarely, but ſometimes ſeen here. 
4. Phocæna, the Porpuſs , call'd by Schonfeld 
the Northern Dolphin. 


FITS of eaſie Reflection of the Rays of Light; 


_ | fo Sir 1ſazc Newton, in his Opticks, calls the Diſ- 


polition of the Rays to be reflected at any Time ; 
and their Diſpoſition to be tranſmitted, he calls, 
FITS of eaſie Tranſmiſſion : And the Space it 
aſſes between every Return and the next Return, 
e calls the F its Fits. Opt. Book 2. p. 3. 
See Light. 
FIXED Stars, The Phaznomena's that have 


been obſery'd by Aftronomers about the Fixd 
Stars are theſe: 


or Erratick Stars, and all the Celeſtial Bodies, do 
| ap- 


have no Teeth in their Jaws, but only deep 


10. Of the Auleate Kind, with only one Fin en 


I. Balena Britannica Antiquorum ; which now | Y 


1. That they all, together alſo with the Plancts 


FIX 


"1% - 


ear every Day to riſe and ſet; and to move 
ith a 2 lar Motion from Eaſt to Welt ; the 
Plains alſo of theſe Diurnal Circular Revolu- 
tions being at =; boa to the Earth's Axis, 
or Parallel to the Equator. 

All which is fairly and e F for, 
by ſuppoſing our Earth to revolve round its own 
A I 24 Hours, from Weſt to Eaſt. But the 
Eye of the Spectator moving together with the 
Earth, that muſt appear to him immoveable ; as 
a Ship doth to thoſe that are in it, till by 
Obſervation and Judgment they come to find it 
otherwiſe. 1 


Provehimur Portu, Calique ac Aftra recedunt. 


2. It hath been obſery'd of the Fix d Stars, that 
beſides the former apparent Motion round the 
Earth in 24 Hours, they alſo ſeem to have ano- 
ther which is quite contrary to that ; for they 
appear to change their Longitude, or Diſtance 

rom the Beginning of Aries, forward according 
to the Order of the Signs, or to move in Conſe- 
quentia by a ſlow Motion of about a Degree in 


70 Years. So that thoſe Stars which in Hippar- 


chas, nay even in Ptolomy's Time, were in Aries, 
are now found to be in Taurus; and ſo on all 
round the Zodiac. 85 | 
As to which, we muſt conſider that the Termi- 
nus 4 quo, or Point from whence this flow Mo- 
tion is propagated, being the vernal Equinoctial 
Point, . Eaſtern Interſection of the Equino- 
ctial and Ecliptick; till it can be determin d whe- 


ther this Point be fix d or moveable, it cannot be 
known whether the Stars move from that or that 
Point from them: And indeed the latter is much 


more probable, when we compare with this 
what certainly happens in other Inſtances 1n the 
Heavens, For 'tis well known now, that the 
Nodes of the Orbits of the ſecondary Planets, or 

the Points of their Interſection with the Eclip- 
tick, do ſhift and change, and go a little back- 
ward, or move in Antecedentia; as is very evident 
in the Nodes of the Lunar Orbit : Why may it 


not be ſo then with the Nodes of the Earth's 


Orbit? The Præceſſion therefore of the Terreſtrial 
Equinoxes may ſerve to account for this Motion 
of the Fixed Stars, ſince the Quantity will be 
found the ſame in both. For from the Neutonian 
gras go it appears, the Terreſtrial Nodes 
ſhould go backward, after the Rate of about 
50 Seconds every, Year ; and juſt ſo much the 


Fix'd Stars have been obſerv'd to move forward | 


every Year. 5 

3. It hath never been obſerv'd, that the Fix d 
Stars have chang d their Latitude, tho, as before, 
they annually do their Longitude, 

Which is a difficult Thing to account for with- 
out the New Aſtronomy. For allowing the for- 
mer Motion of the Fix d Stars, How can they all, 
and always, keep the ſame Diſtance from the 
Ecliptick ? Iis true, the Celeſtial Orbits are all 
found to be in unmovable Plains, but thoſe 
Plains are different, and do interſect each other 
with different Angles ; nor is there any twolof the 

Primary Planets, whole Orbits are in the ſame 
Plain. If therefore theſe Stars had any ſuch Mo- 
tion, as that ſceming one of Longitude, tis very 
likely that their Orbits would be poſited with 
reſpect to ſome one great and peculiar Plain, 
and which ſhould be inclined in a peculiar Man- 


their Orbits would interſect the Ecliptick, and 
the Orbits of the Planets; but ſince there is no 
ſuch Thing obſcrv'd, tis likely that Motion of 
Longitude belongs not to the Stars, but to the 
Nodes of the Earth's Orbit, as has before been 
ſhewn, But allowing that Receſſion of the 
Earth's Nodes, tis evident why the Stars ſhould 
have (or appear to have) a Motion 1n Longitude, 
but none in Latitude; becauſe that Receſſion of 
the Terreſtrial Nodes happens without any 
Change of the Earth's Annual Motion as to the 
Plain of the Ecliptick ; for if the Stars them- 
ſelves are 1immoyable, and the Earth's Orbit (or 
the Echptick ) be always an immovable Plain; 


Latitude of the Stare. Sg 

4. The Diameters of the Fix'd Stars are very 
ſmall, ſcarcely ſenſible even in the largeſt Tele- 
ſcopes, ſeen through which, they appear but like 
Lucid Points, and without any of thoſe adſciti- 
tious Rays which ſtrike the naked Eye 

5. The Fix d Stars have no Diurnal Parallax, 
but, as hath lately been diſcovered by Dr. Hook 


ſequently their Diſtance mult be immenſely great. 
In order to gueſs at which, Mr. Hugens ſuppoſes 
the Dog Star, Srius, to be about the Bigneſs of 
our Sun ; and then conſiders how remote our 


ras little as that of Syrizs : And on the whole, 


Stars, cannot be leſs diſtant then 1500000000000 
of our Miles from the Earth, which is 27000 
times as far oft as our Sun 1s from us. Fn, 

And by that Annual Parallax which hath 
been found to belong to the Fix'd Stars, and 1s 


diſtant from us about 9000 times the Radius of 
the Magnus Orbis; i. e. 9000 times as far off as 
the Sun; or about 500000000000 Miles. 

6. The Milty Way is a circular Tract in the 
Heavens extending over a very conſiderable Part 
of them; and is 1o call'd becauſe it looks white 
and brighter than any other Part of the Sky. 
And this, by the Teleſcope, 1s diſcovered to be a 
Congeries of very {mall Stars, which are ſingly 
inconſpicuous to the naked Eye. - 3 
7. There are above 1000 Stars which are viſi- 
ble to the naked Eye; but the Teleſcope hath diſ- 
covered about 20 times as many more: And the 
larger and better thoſe Glaſſes are, the more are 
ſtill diſcovered. Dy” 

8. The Light of the Fix'd Stars is much more 
ſtrong and vivid than that of the Planets, tho' 
their apparent Diameters are much leſs; becauſe 
the Stars, like the Sun, ſhine by their own Na- 
tive Light, but the Planets only by Reflection 
from the Sun. = | 

9. The Fix'd Stars are obſerv'd to twinckle 
much more than the Planets ; Becauſe their ap- 


' 
* 
\ 


the leaſt Atom or Particle of Matter floating in 
our Atmoſphere will hinder (for a Moment) the 
Starrs being entirely viſible. As the groſs Smoak 


of a Chimney will do by the Planets themſelves; 


which in ſuch a Caſe will twinckle. 
That there are Changes and Alterations among 

the Fixed Stars, hath appeared by the Obſerva- 

tions of our Modern Altronomers; 

In Phil. Tranſ. N. 73, there is an Account that 


ner to the Plains of the other Orbits, ſo as that 


S. Montanari found two Stats of the 2d Magni- 
tude wanting in the Navis, in the Year 1668, 


April 


there can be no ſuch Thing as any Change in the 


and Mr. Flamſtead, a ſmall Aunual one; and con- 


Sun muſt be placed, before his Diameter would ap- 


e concludes, that Sy7ins and the neareſt Fix d 


about 47 Seconds, they conclude, that they are 


parent Diameters being very inſenſibly ſmall, 


1 
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Atril 10 which were certainly viſible before. 
and that he had made many ſuch Obſervations 
or Stars of leis Note. | 

(ini bath diſcovered alſo many new Stars: 
Onc of the 4th, and two of the 5th Light, in 
Caſſopeia 3 two others in Eridanus; and four to- 
wards the Artick Pole, which he is ſure were not 
viſible formerly. He takes Notice alſo of ſeve- 
ral in Bayer's Catalogue which do now diſappear. 
Hevelius, in 1666, found a new Star in Pectore 
Cyoni. And Don. Anthelme, a Carthuſian at Dyon 
another in the Head of that Conſtellation. And 
this both he and Mr. Caſſini obferv'd to be twice 
in great Splendor, and as often diminiſhing. 

Hullialdus obſerved the new Star in the Neck 
of the Whale, to be very different in his Magni- 
tudes at different Times. And Hevelins obſerves 
the ſame Thing of another Star in the ſame Con- 
ſtellation. | 

From all which Obſervations, and many others 
might be produc'd, tis plain, there are very 
great Changes and Alterations amongſt even the 
Fixed Stars themſelves. 

And if that Noble Conjecture of our Modern 


Aſtronomers be true, that each Fixed Star is a 


Sun to ſome Syſtem of Planets moving round 
tim, as we do round the Sun, there mult needs 
be terrible Changes in thoſe Planetary Worlds; 
and thote probably both Conflagrations and De- 
luges. Ot this, ſee more in Whiſton's Aſtronomy, 


.-$. a2: | 
N Dr. Hook, Op. Poſthum. 5 109, gives very pro- 
bable Reaſons why the Fix d Stars ſhould be of 
the ſame Nature with the Sun; which are drawn 
from their v4 Diſtance, and their affecting our 
Eyes with fo ſtrong and vivid a Light ; which 
they could not do, if they were not actually bla- 
zing Fires: And that they are fo, the Diſappea- 
rance of ſome Stars, which have formerly been 
viſible, and the Appearance of new ones, doth 
much confirm. . 
And the incomparable Sir I. Newton, in the 
Latin Edition of his Opticks by Mr. Clark, hath 
to p. 83. added this Note; by which we may 
conclude the Fixed Stars to be at an immenſe 
Diſtance from us. „ ad Ts 
* That the Fixed Stars, by reaſon of their im- 
* mente Diſtance, are to be look d upon as Points, 
% (unleſs ſo far as their Light is dilated by Re- 
fraction) is plain from hence. That when by 
1 the Moon's Appulſes to them they are eclipſed 
like that of the Planets in the like Caſe, va- 
* nith or diſappear gradually, but at once and 
all together ; and when they emerge again out 
Hof the Eclipſe, they don't become viſible by de- 
grees, but, as it were, inſtantaneòuſly, or at 
leaſt in the Space of 1 or 2 Seconds. 
Beſides what hath been ſaid in the former Vol. 
and above, Dr. Cheyne adds this further Gueſs at 
the Immenſity of the Diſtance of the Fixed Stars. 
Tho we on this Globe approach nearer to ſome 
of them about 24000 Diameters of the Earth, 
i. e. about 188304000 Miles (of 5000 Foot in a 
Mile) at one time of the Year than we do at 
another; yet their Parallax, if any at all, 1s ſcarce- 
ly then tenſible, which it muſt be, if they were 
at an eſtimable Diſtance from us. 


Mr. Hugens computes, that the Diſtance of the 


Sun, to that of the neareſt Fixed Star, is as 1 to 
27664. That is, (allowing the Diſtance of the Sun 


or cover'd by her Body, their Light doth not, 


meter to be 7846 Miles, according to the = 
Calculations) the Diltance of the neareſt F;xc4 
Star from us, is at leaſt 2404520928000 Miles . 
which is ſo great, that if a Cannon Ball (goine 
all the Way with the lame Velocity it hath when 
it parts from the Mouth of the Gun) would 
{carce arrive there in 700000 Years. | 

In Philoſ. Tranſ. N. 202. there is a Method of 
finding the Parallax of the Fix'd Stars, which 
Dr. Wallis acquaints Mr. Molyneux with; but 
both thoſe Perſons are ſince dead. 
FIXITY. To the Production of this Property of 
Fixity, there is neceſſary chiefly a Suppoſition of 
the Particles attracting one another, within a cer. 


| tain Diſtance, with a very violent Force; or elſe 


they could never keep together, when preſs'd b 
a violent Heat; which yet we find the Particle 


FLAME-hear. The flame with a 
which fee. | 

FLAT-pointed Nails, are of 2 Sorts, the longer 
are uſed in Shipping, and are very proper to hold 
where you cannot clench ; the ſhorter are forti- 
fied with Points to drive into Oak, and are uſed 
to draw Sheathing Boards to, Cc. 


FLAW, at Sea, ſignifies a ſuddain Guſt cf 


robe 2 which ſometimes alſo the Seamen call x 
HAAate, = 
FLEXION and Retrogreſſin of Curves, See Con- 
trary Flexion. 

FLIGHT. In melting the Lead Oar in the 
Works in Mendip, there is a Subſtance flies away 
in the Smoak, which they call therefore the Figl. 
They find it tweetiſh upon their Lips, if their Pa- 
ces happen to be in the Way of the Smoak; which 
they avoid all they can. Thus falling on the 
Graſs, kills Cattle that feed there; and being ga- 
ther d and carried Home, kills Rats and Mice in 
their Houſes. That which falls on the Sand, 
they gather and melt (upon a Flag-hearth) into 
Shot and Sheet Lead. 1 

FLORENS, were Gold Coins, in the 18th of 
our Edn. 3. of the Value of 6 Shillings. Caml- 
den faith, they were ſo called becauſe made by 
Florentines : And Fabian ſaith, they were not of to 
fine Gold as the Nobles and Half Nobles of that 
Prince. i | 

But what is moſt obſervable, is, that Fabian 
calls the Floren a Penny, val. 6s. 8d. the Half 
Floren an Halfpenny, val. 3 s. 4 d. the Quarter 
Floren a Farthing, val. 1 8. 8d. And theſe 


Words you will often meet with in old Hiſto- 


ries and Accounts, applied to ſeveral Coins, as 
Rials and Angels, Cc. where you are to under- 
ſtand, by Denarius the whole, by Obolus the hall, 
and by Qzadrans the 4th Part or Farthing. Cr. 
Precioſum, p. 22. Leng 

By Indenture of the Mint, in 18 E4. 3, every 
Pound Weight of old Standard Gold was to be 
coined into 50 Florences, to be currant at 6 Stul- 
lings a-piece ; all which made, in Tale, fifteen 
Pounds: Or into a proportionable Number 


of Half or Quarter Florences. Cowel's Interpre- 
ter 


this Quality in the former Vol. I muſt add here 
That the Corpuſcular Philoſophy, before Sir 
Newton's wonderful Improvement of it, did not 
go to the Bottom of this Matter, for it gave no 
Account of the Cauſe of the chief Condition fe- 
quiſite to conſtitute a Fluid Body; viz. the 9 


to be 1 2000 Diameters of the Eartb, and a Dia- 


rious Motions and Agitations of its Particles. 5 
$ 


of ſome fix'd Bodies will do. See — | 
hite-Hea: j 


| FLUIDITY. Peſides what hath been ſaid of 


FLU: PLO * 


this may be in a good Meaſure accounted for, if | which then is ſaid to be #lured. The Dorick, I- 
85 ou ſuppoſe it to be one of the Primary Laws nick, Corinthian and Compoſite Columns, are uſu- 
DNature, that as all Particles of Matter do at- ally fluted all along the Body of the Pillar, from 
; tract one another when they come within a cer- the Baſe to the Capital. Each Column hath 2 
tain Diſtance, fo, at all greater Diftances from Flutes, and cach Flute is hallowed in exactly a 
one another, they do fly avvay from, and avoid quarter of a Circle, In the Dorick Column che 
one another. For then, tho their common Gra- the Flutes joyn 8 1 5 without any Interſpace, 
viry may keep them together In A Maſs, together but In ee Corinthian and Compoſite 
(it may be ſometimes) with the Preſſure ot other 7 there runs a. Liſt between every two 
Bodies upon them; bs a thy wr cant Flutes. 8 e YES 
our to avoid one another ſingly, and the adven-; e 
San Impulſes of Light, Het Or other exter- | FLUXIONS. This general Method of findin 
nal Cauſes, may make the Particles of Fluids to Fluxions of all Powers and Roots, I had from 
continually move round about one another, and the Hon. Fr. Robartes Eſq; r 
to produce this Quality. It is, indeed, a Dithcul- |, It a Quantity gradually increaſes or decreaſes, 
ty I cannot yet get over, to account tor | che its immediate Increment or Decrement is cal led its 
Tarticles of Fluids always keeping at ſuch a Pluxion, 81 N FFF 
Diſtance from one another, as not to come with- | Or the Fluxion of a Quantity 1s its Increaſe or 
in the Sphere of one anothers Attraction. The Decreaſe indefinitely ſmall. | „ 
Räabrick and Conſtitution of that fluid Body of | Let a Quantity æ be put into Fluxion, where- 
Water is 1 oc and —_— THO LY | by it becomes x Ax (& repreſentin ey WINS 
| ſo very rare as that is, and which has ſucha ment or Decrement indefinite , er 
vaſt e 8 ape Ft | called the Eluxion of x eters Ns. Dong 
cuity, to tolid Matter, ſhould y pertec 333 5 
1 by the greateſt Forts And yet 8 1 20ge of ali the Powers, and of 
this Fluid is eaſily reducible into that firm, R "ay 00's Of x, may be found by this General 
tranſparent, friable Body, which we call Ice ; | C a 
by being only expoſed to a certain Degree of | As E & contains the ſimple Quantity. and 
Cold. One would think here, that tho the Par- its Fluxion; ſo the Square, Cube, G c. and the 
ticles-of Water cannot come near enough to at- Square Root, Cube Root, Cc. of x -|— x: muſt 
tract cach other, yet the intervening Frigorifick contain the reſpective Powers or Roots of & with 
ag 36-14. by 8 e = 1 w_ its Fluxion reſpectively. 3 
them, ſtrongly attract them, and 18 it allo AA + | Ie hd $9.0. 1 
bone! ara by them, and dee _— br | deipechrely RAY Q : 4 = 8 e War 2 on ; 
xes all the Maſs into a firm ſolid Body: WII gen, can 


PIR 
A n 


20 


A 


a e remain. 

ſolid Body loſes its Solidity again, when by Heat | I „ 

the Vinculum is ſolv d, and theſe Frigorifick Par- | Thus the Fluxion of * x. is * e 

ticles are disjoyn d from thoſe of the Water, and | —— _ „ N 

are forced tolly out of it. And perhaps juſt | F | 

thus doth the Fumes of Lead fix Quickſilver. | * * TX 2 : And the 
When a firm ſolid Body, ſuch as a Metal, is 5 — —ẽ 

by Heat reduc d into a Fluid; doth not the Fire | Flyxion of x * is x Sas 42 3 + We 

d1sjoyn and ſeparate its conſtituent Particles, | T 


- — — * 


which Mutual Attraction cauſed to Cohere before, 
and keep them at ſuch a Diſtance from each | - Fs | 
other, as that they are without the Sphere of one] But fince x x. Part of the Flaxion of x x 
anothers Attraction as long as that violent Mo- infinitely ſmaller than 2 w x; whereb wy 2 
tion laſts? And don't they, when that is over, | make no ſenſible Change in that Gantit iR 
and the Heat is flown out, come nearer to, at- may be laid aſide a8 of no Value a * 8.3 
tract ne another, and coaleſce again? dee Reaſc C 
As therefore the Cauſe of Coheſton of the Parts 3 A 5 Rea ſon, 3 N AXE 
of ſolid Bodies appears plainly to be their mutual a1 1 re arg Fluxion of x K* K] ſo 
Attraction; ſo the chief Cauſe of Fluidity ſeems | ene 


to be a contrary Motion impreſſed on tlie Par- 2 5 for the E 8 5 toe 
: n O 
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ticles of Fluids, by which ' they avoid and fly xxx PE 

one another as ſoon .as they come at, and as This dio uh VDV 
long as they keep at ſuch a Diſtance from each | Thus allo the- Fluxion of „/* is Y & 
Other. EA . | | 


"Tis obſerved. alſo in all Fluids, that the Ni- 560 — IT „ 
rection of their Preſſure againſt the Veſſels that 2 EY will be Evident, by 


Es . that only extracting the ſquare Ro 5 
n contain them, is in Lines perpendicular to the QUE. EHrs 230g: the ty IN - N 
Sides of ſuch Veſſels; which Property being the > £ e 


neceſſary Reſult of the Particles of any Fluids be- = 
ing ſpherical, it ſhews that the Parts of all Flu- o LY Fr 
ids are ſo, or of a Figure very nearly approaching | - FFF 
thereunto. For Fluids in an Animal Body, {ce . | 


— 


24x 
Glands, in Fol. II. e | * | EO 
FLUTES, in ArchitcQure, are the Hollows 2 / * O 4 | 
wade in the Body of a Column or Pillar, and: * V Le 
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What it is annex d to, the Difference between 


Paris, S8. 


© The Fluxion of 
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. . s # 0 bo al to x N ee x x 
So that y/ x-(" & 15 equal V Dh 
which is equal to —— the Fluxion of / x, 


as above) 8 | 
on dl 1 XK 
Indeed + 4 —— i the rs Root of 
r 4 * 2 * x Tb 


- 0 S 


X * 


* 
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x + x 4 —= 35 the Operation ſhews, and con- 
ſequently ſomewhat bigger than the Root of 


x + #. But = being indefinitely leſs then 


| * Xx Ry "= 
T —— and * E x, may be con- 
ſider d as of no Value. Wherefore / x + IF; 
VVV FF 2 * 


may be taken for the true Root of x + x. 


Authors Names who have written of Fluxions: 
D. Bernoulli Tractatus de Principus Calculi Expo- 
. , Ee 
 Nieumentit,s Analyſis Infinitorum. Aunſter. 169 95 
Dr. Cheyne's Fluxions, with Mojvre's Animad- 
ver fions on them; and the Doctor's Reply. 
"'Hayss Fluxions. Lond. 170. 
Aullyſe des Infiniment Petits. Far I Hoſpital Fr. 


Le Calenle Inegrale, par AM. Carre. Paris, 1700. 


Mr. Abraham de Aloigres Uſe of Eizxions, in | the right Way by the Midwifg: 
. the Solution of Geometrick Problems. See Phi 
10ſ. Tranſ. N. 216. Tor 


Mr. Humphrey Ditton's Inſtitution of Fluxions. 


 ELYBOAT, is a large Veſſel with a broad 
Bow ; uſed by Merchants in the Coaſt ng Trade. 
Some of theſe will carry 800 Tun of Goods. 

ELYERS, is the Workmens Term in, Archi- 


| 


FOS. Dr. Hook, Op. Poſfthum. p. 122,very well 


— 


— 


accounts for the Reaſon of the great Effect of Bur- 
ning Glaſſes, thus: Suppoſe there be one, either 
Concave or Convex, of a Foot in Diameter; 
this will conſtipate or croud together all the 


a I KRaies of the Sun, which fell before on the Area 


of a Circle 12 Inches in Diameter, into the Com- 


| paſs of 3 of of an Inch. The Area's then of the 
two Circles will be as 9216 to 1; and conſe- 
quently, the Heat of the Leſſer, to the Heat of 


the Greater, will be reciprocally as 9216 to 1 - 
That is, the Heat in the Focus will exceed the 
Sun's common Heat at that time 9216 Times 
And this will have an Effect, as great as the di. 
rect Raies of the Sun would have, on a Body 

lacd at ane g6th Part of the Diſtance of the 

rth from the Sun, or on a Planet that ſhould 
move round the Sun, at but a yery little more 
than a Diameter of the Sun's Diſtance from him, 


than about 36 Minutes. 

FODDER, or Fother of Lead, is a Weight 
containing eight Piggs; every Pigg three Stone 
and an half. In the Book of Rates, a Fodder of 
Lead is ſaid to be 2000 1b. Weight; at the Mines, 
it 15 22 1 Hundred; and among the Plumber, 
at Lopdop, it is but 19 1 Hundred. 

 FOETUS. The Fer is almoſt of an Oval 
Figure, vrhilſt it lies in the Womb: For its Head 
hangs down with its Chin on its Breaſt; its 
Back is round ; with its Arms it embraccth its 
Knees, which are drawn up to its Belly ; and its 
Heels are cloſe to its Buttocks ; its Head is up- 
wards, and its Face is towards the Mothers Belly, 
But about the 9th Month, in the Humane Fœtus 
the Head, which was {ſpecifically lighter than 
any other Part, becomes ſpecifically heavier ; its 
Bulk bearing a much ſmaller Proportion to its 
Subſtance than it did before; and. conſequently 
it muſt now. tumble and ſink down in that Li- 
quor in which it ſwam, as it were, before: 80 
its Head falls down, its Feet get up, and its Face 
turns towards the Mothers Back. But becaule 
tis then in an irkſom, tho proper, Poſture for 
its Exit, the Motion it makes for Relief gives fre- 
quent and great Pains to the Mother; which 
cauſe a Contraction of the Womb, for the E- 
pulſion of the Fætus. When it happens to pre- 


carefully put back again; and, if poſſihle, turnd 
6 a Bur if that cant 
be done, it. ſhould be drawn. aut. by the Feet. 


FOLIATE. * In Phil. Tranſ. N. 245. there is 


foliating the Globe Locking-glaſſes. The Mix- 
ture is of Quickſilver and Marc haſite of Silvcl, 
ofleach 3 Qunces ; Tin and Lead, of each bali 
an Ounce. Theſe two firſt throw on the Mal- 
chaſite, and laſt of all the. Quickſilver. Si! 


tecture for Stairs that go rait, and don't wind | them well together over. the Fire; but they wit 


rotihd ; nor are the Stege op 
and back Part of each Sta1 


erine, hut the fore 
and the Ends are re- 


be taken off it, and be towards cooling, beſole 
the Quickſilver is put to them. When you uſe 


ſpectively Parallel to one another. So that if it the Glals ſhould. be well heated and very dry: 


one Flight don't” carry you to your deſign d 
Height, there is a broad; half Space; and then 
jou fly again with Steps every where of the tame 


eadth and, Length, as before. | 


But it will do alſo when tis cold, but beſtchen 
bs Glaſs i heated: „„ 

| This is a little odly expreſs di: But 1 ſuppoſe 
tis meant, that the Marchaſite Thould be pow 


ELYING Bridges, in Fortificatzon, axe made. dred, the Lead and. Tin melted and poured. up- 


of two {mall Bridges laid one upon the other, on it, and then all-well:ftirred and: mixed: to- 


ſo that the uppermott, by the means of Ropes gether while in Fuſion ; and afterwards, when 


and Pullics, is torc'd torwards till the End of it tis almoſt cold, the 3 Ounces of Mercury put to 


join to the Place delign'd. 


it to make the Amalgam. 


or that would never appear further from him 


ſent it ſelf in any other Poſture, it ſhould be 


fa, pp. 82824022 ppl an a. ted & 


a Way, communicated: by Sir Roh, Sou hmell, of 


FOLK-. 
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== Os Spheroides, 


. or Davis's Quadrant, the Back of the Obſerver 18 
== towards the Sun. The Fore-ſtaft is the ſame with | th 


= {crib in this Vol. under that Word. 


nin 51 H. 3. A. D. 1267, is ſaid to contain fix 
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FOLK-Land, was the Terra vulgi; the Land of 
the Common People who had no Eſtate therein; 
but held the ſame under ſuch Rents and Services 
as were accuſtom'd or agreed, at the Will only of 
their Lord the Thane ; and th | 
was not put in Writing , as that about the Boc-Land 
was, but was accounted Prædium Ruſticum & Ig- 
nobile. - 
FOLKMOTE, was the General Word for a 
Popular Convention of all the Inhabitants of any 
Place; which if it were of thoſe of a City or 
Town, it was called a Byrgh-mote ; but if of all 
the Free Tenants of a County, twas called a 
Schire-mote, In Towns and Burghs, this ſolemn 
Aſſembly was made by the Sound. of a Bell call'd 
the Mol hell. In the County Folk-mote, all 
Knights and Free Tenants did their Fealty to 
the King, and elected their annual Sheriff for- 
merly, (on the iſt of October) before the King 
nominated. But after that, ( about the Time 
of Edward. II.) the City Folk-mote was changed 
into the Common Council, and the County 


Word Folk-mote had alto ſometimes a leis Extent, 
ſignifying only the Aſſembly of the Tenants to a 
Court Leet or Baron of their Lord. | 
FOOT-Bark, or a Banquette, in Fortification, 
is a {mall Step of Earth on which the Soldiers 
{tand to fire over the Parapet, | 
FOOT-gelde, was ay ancient Amerciament for 
not cuttin 
Dogs in the Foreſt ; which was done for pre- 
venting their running after the King's Deer; and 
was call'd Expediation. | 
FORAMEN Arteria Dure Matris, is a Hole 
in the Cranium which allows a Paſſage for the 
Artery belonging to the Dara Mater. 
FORAMEN Lacerum, is the zd Hole in the 
by which the 3d Þait of Nerves 
paſs out of the OCaniuuůumn. 


FORE-S:«f, is an Inſtrument uſed at Sea to 


take the Sun's Altitude, or the Height of the 
Moon or any Star in the Night; and tis fo 
call'd, becauſe when tis uſed your Face is to 
the Object: Whereas in the Uſe of the Back-fta 


the Croſs-ſtaff: Which you will find fully de- 


FORMELLA, was a Weight of Lead, which, 
Petræ except 2 Ib. Each Petra contained 12 lb. 


and each Pound contained the Weight of 25 

Shillings. 185 5 
FORNICATION, is ſometimes uſed in Ar- 

chitecture to ſignify Arching or Vaulting, 


FORTIFICATION. Writers on this Subject. 
Sir Jonas Moors Modern Fortification, Lon- 


800, 
Nouvelle maniere de Fortifier les Places, par M. 
Blondel. Hague, 1684. 7 1 24 
La Grand Art d. Artillerie, par Caſimir Symyen- 
PICK... Erauckfort, 166. r 
Les Fortifications d Antoine de Ville. Lyon, 1618. 
Fortificationi di Buono ajuto Lorini. Venet. 1597. 
1 Crone Militari d Artiglieria di Aleſſandro Caps. 
1d. 1002, | 


erefore their Pargain | 


out the Balls of the Feet of great 


— 


—— — 


— 


þ 


4 


Fortification and Military Diſcipline, by C. 
John Steed. 3 
Nor wood 's Fortification. 
L' Art de Fortifier, par AM. Dechales. 
LArt de Foriificaticn, par M. Ozanam. 


FORTINGLES, the ſame with Farthingdell; 
i. e. the 5th Part of an Acre, Penny, Oc. 

FORTITUDE, 1s that Virtue which enables 
us to perſevere in doing well, notwithftanding 
any Dangers, Obſtacles or Difficulties, we may 
meet with in the Performance of what we- know 
to be our Duty. Y axY 

FOSSA, is, according to ſome Anatomiſts 
the Term for the Middle Part of the Cervix or 
Hinder Part of an Humane Neck. The Upper 
Part being called Lophia, and the Lower Epimis. 
 FOSSATORUDM Operatio, was anciently the 


Service of Work and Labour done by Inhabi- 


tants and adjoyning Tenants for Repair and 
Maintenance of the Ditches round a City or 


inty | Town, for which ſome compounded, paying a 
 Folk-mote into the Sheriffs Turn and Aſſiſes. The | 


Duty called Foſſaginm. je Fab 
FOTMEL, in Old Times, was a Weight of 
Lead containing Ten Stone, or, at. that time; 
Seventy Pounds; as appears from the Cartul. St. 
Albani, M. S. in the Cotton Library. 
FOUCADE, the ſame with Fongade. 


| © FOUNDAY, is a Word uſed in the Iron 


Works, for the Space of ſix Days; in which 
time they uſually make about 8 Tun of Iron. 
FOURNEAU, is the Powder Chamber, or the 
Chamber of a Mine, which holds the Powder in 
Barrels or Sacks, (uſually about 1000 Ib. Weight) 
which by means of the Saxcidge is fired, and 10 
the Mine is ſprung. 
FRACTIONS. Beſides the common one, gi- 
ven in Vol. I. there is alſo another Notion of a 
Fraction; which is very neceſſary to be under- 
ſtood, becauſe it will be of Uſe to ſhew the Rea- 
ſon of many of the vulgar Rules and Operations 
in Fractions. Thus ſuppoſe 4 of 20s. or of a 
Pound Sterling, were the Fraction ; this Fraction, 
inſtead of three quarters of one Pound, may be 


f | conſider'd as a fourth Part of three Pounds: 
That 1s, by taking as many of the Integers as 


e Numerator expreſſes, ( viz. 3) and dividing 
them by 4, the Denominator; tor then a Quo- 
tient of 3 Value will ariſe, (for 4) 60s. 
(15 s.) And this ſhews you the Reaſon of that 
manner of Expreſſion which is uſed by Geome- 
ters and Algebraiſts, about Fractions; who read 


a - 
7 thus, 4 divided by b. 


FRACTIONS Decimal. Sce Decimal. 
FRACTIONS Sexage/imal. See Sexageſimal. 
FRACTIONS in Algebra. A Fraction is a 
broken Number, or Quantity, expreſſing the 
Parts of ſome Integer. It conſiſts ot two Parts, 
with a Line of Separation placed between them. 
Of which, that above the Line is called the N. 
merator, becauſe it Enumerates or tells you how 
many of the Parts: of the Integer the Fraction 
contains: And that below the Line is cali'q the 


Denominator ; becauſe it Denominates or Expreſſes 


F. L. Vigetius & alii de Re Militari, eum Fig. 
Paris 1535. | : . 
Cohornt's Fortification, Engl. b 


Capt. 
Blondel Ps Art de Fetter des Bom F 


J. 


Savery. 


the Nature of the Parts the Integer is ſuppoſed to 
be * — into. Thus, : . 


. 5 1 
Suppoſe 4 = 3 and b = 4, then will > or — be 


Anderſon's Gunnery, F 


} 


| + 
D d d a. 


. * 
) bg 
In 


other more t 


rheir loweſt Terms; which is done by dividing 


* 


der, if any be; and ſo on, till there come to re- 


the Form of an Improper Fraction, draw. the Line 


# 


jy" TT * * 


3 FU a tb. 


us. 


— 


divided into 4 Parts or Quarters, there is taken 3 


of them, or 3 Quarters. NT 
A Fraction. is either Proper, when the Nume- 


a Fraction, expreſſing, that ſome Integer being 
| 


rator is leſs than the Denominator, as-— : Or 
Improper, when the Namerator is equal to it, or 


greater; As ed or X are Improper Fractions; be- 
4 3 

cauſe one expreſſes the whole Jueger, and the 
fn the Integer ; however 'tis often 

A good Uſe to exprets Quantities after this 


Vay. N . 
Ihe Operations about Algebraick Fractions, or 
Fractions expreſs d by Letters, are much of the 
ſame Nature with thoſe in common Aruhmetick . 
I. All Fractions ought firſt to be reduc'd to 


both Numerator and Denominator, by their 
greateſt Common Diviſor; that is the greate// Quan- 
tity which can divide both. For then the Quo- 
tient will be a Fraction of the ſame Value as the 
former, but in the ſmalleſt Terms that canbe. Ihus, 


4 A P ; 
„by dividing both Parts by 3 a, will be brought 
A 4 » 


A A I 


1 = 7 
down to — or — 4 And — being divided by its 


2 2 6.4 


greateſt Common Diviſor 2 a*, will be reduc'd | 


24A | 


4936 %/1 49s 
bj-4d 


re 


43) 42 * 164 


And this may moſt times be done by Inſpection, 


by caſting out of both Numerator and Denomina- 
tor. ſuch Letters as are multiplied into both of 
them; as in theſe Examples. 


But ſuch greateſt Common Diviſor may be 


found in all Caſes, where the Eye cannot readily 
diſcover it, by dividing the Denominator by the 
Numerator, and the laſt Diviſor by the Remain- 


main nothing: And then that laſt Diviſor is the 
greateſt Common Meaſure. But if Unity, or 1 

remain at laſt, then the Fraction was in its low- 

eſt Terms at firſt, and cannot be reduc'd: to any 

{maller Terms. This Practice is the ſame as in 

Vulgar Fractions ; and you have an Example of 
it in Species in Ward's Algebra, Chap. 4. 


II To reduce any Integer, as h or 4 Ec, to 


of Separation, and under it write 1, then it will 
4 e — 
ſtand — or , which, tho in the Form of 
5 * 
Fractions, are not alter d, becauſe 1 neither Mul- 
tiplies nor Divides. 5 e 
Ifa Denominator, as. d, were given: Firſt, Mul- 
tiply the given Integer by ſuch Denominator, and 


then write the Denominator under the Product. 


Thus, 
db ny > uy op 


_ = b, and —— 224. 7c. 


; Multiply a-croſs 
the Denominator of the ſecond for a new 


DF POW AY „ 
9 . — — 


III. To reduce Fractions of different Denon. 
nators, to others of the ſame Value that {halt 
have a Common Denominator ; ( which Operg. 
tion muſe always precede Addition and Subſtr ac ion i, 
Fractions. ) You muſt firſt bring the Fractiong 
down as low as 29h can; (by Rule I.) then 


Numerator of the firſt into 


Numerator for the firſt Fraction, then the 

Numerator of the ſecond into -the Denoinina. 

tor of the fuſt for a new Numerator for 

the ſecond Fraction ; and laſtly, Multiply th, 

Denominators one into peg Sy * Conimon 
„ 

Denominator. Thus, let 1 and — be given, 


. CF 
and they will by this Rule be reduc'd to 


4b he + 
and 74 Fractions. in Value equal to the for. 


is Multiplied and Divided by the ſame Quantity 
or Letter, and therefore mult retain the ſame Va- 
lue as before, tho reduc'd to another Form: 


4 3 
6 * 4 
16 18 
1 


For every Fraction being Multiplied by Mul- 
plying its Numerator, but Divided by Dividing 
it; and being alſo Multiplied by Dividing the 
Denominator, and Divided by Multiplying it: 

It follows, That each Fraction will gain i 
much by the Multiplication of its Numerator, a 
it loſes by the Multiplication of its Denominz- 


and. the ſame . Wa 

If there are more than two Fractions, every 
Numerator muſt be Multiplied continually into 
all the Denominators but its own; and the De- 
nominatars. one into another continually for 


| 1 Þ#.-£ | 
new Denominator. E. gr. —, —, , will 
| 8 


| % kzx ox TT 
reduc d to this Form —, —,, — , whuch at 
| XIE JEAX PX | 
Fractions. of the ſame Value as the former (asl 
apparent by ejecting the Common Letters) but i& 


duc d to a Common Denominator. 


IV. And when this is once underſtood, Ah 
dition and Subſtrattion in Fractions are perfom di 
only Adding or Subſtracting the Numer , 
and Subſcribing the Common. Denominator befor 
found. Thus, | 


4-b bb 5 
— —, were to be Ali 


” If the Fractions 


or Sufrafted.; they will tand, when euch, 


(bf 


"> 6. 


The Reaſon of which is plain; for each Find 


tor. And Vice verſa, in cafe of Diviſion, by one 


hd Fd DD) monf 


 _— 


FRA 


FRE 


e 


: fa FN fhh, 
(by Rule 3.) in this form, 7, 


df 
fa F- 


or — —— : The former of which is 


the Sam, the latter the Difference, of the two given 
Frattions. 


V. Multiplication in Fraftions, is perform'd by 
Multiplying the Numerators into one other for 
1 new Numerator, and the Denominators for a 


new Denominator, the Fractions having been firſt. 


reduced to their loweſt Terms. Thus, 


a d da ab a—b aa b 


_X—==—, nd K 


Hence, if any Fraction be Multiplied by the 
Denominator, or by ſome Integer the ſame 
_ 


with it, the Numerator 1s the Product. As re 


4 4 . 


W > 5 = a4 for — x —=—; which, 


ONS St 


d 


7 
"Bo 


| acting off the Common Letters in both Parts, 


leaves 4 4. 


Alſo, if any Fraction be to be Multiplied by | 


ſome Letter or Letters that are found 1n every 

Member of the Denominator, the Multiplica- 

tion may be made only by n ſuch Letters 
A ; 


out of the Denominator : As — Multiplied 
| ab cd 
by d = to- 


C 


VI. Diviſion in Fraftions, is perform d (after 
Reduction 1 to Rule 3.) by Multiplying 
che Numerator of the Dividend by the Denomi- 
nator of the Diviſor, for a Numerator; and the 
Denominator of the Dividend by the Numerator 
of the Diviſor, for a new Denominator: As in 


= Yulgar Frattions. Thus, 


„ ,bd 
1 + Nas 
The Reafon of which is plain, from what was 


{aid above, That a Fraction is Divided by Multi- 
plying its Donominator. Thus, 


1 1 0. | 
—] — $—= 
. 16 5 


For to divide 12 by 4, is to ſeek how often 2, 


the Numerator of the Divitor, is in +2 ; which 
is done by Multiplying 16 by 3, and the Anſwer 
is 45: But then again, becauſe } is but + of 3, it 
will be contain d in 4 times oftner than 3 is; 
and therefore in order to bring it to a Par, Divide 


the Value of that Fraction by Multiplying its. 


Denominator by 12, and the Product 48 will be 
the Numerator of the Quotient. 


But if it happen that the Fractions have a Com- 


mon De nominator, then caſt of that, and divide 
due Numetator by the other. Thus, 


| 


| 


þ\ bb | 
5 A 


2 c ( c 
—— — = 
b h 4 


For Fractions having a Common Denominator 


are as their Numerators. 


VII. A Mixt Quantity or Number, is that 
which 7 part Integer, and part Fraction. As 


Se 510 
44 ＋ — : Such Quantities are reduc d to the 


OL 
form of improper Fractions, by firſt Multiplying. 


the Integral Part by the Denominator of the 
Fractional Part; then adding the Numerator to 
it, and ſubſcribing the Denominator under all. 
Thus, the former Quantity a a ＋ — is Reduc d 


c 
| = C 44 
to this improper Fraction —— —— . 


| C | | 3 
Every improper Fraction is Reduc d back again 


into its equivalent Mixt Number or Integer, by 
dividing the Numerator by the Denominator. 


i b 
Thus, — — divided by c, quotes 4 4 4- — ; 
C 8 c 


4 | 
and — divided by 1, makes 4 4. 
I . | 


FRAISING of 4 Batallion, is to line the Muſ- 
ketiers all round with Pikes, in caſe of their being 
charg'd by a Body oi Horſe. = 
 FRANKPLEDGE, Franciplegium, Viſus Fran- 
ciplegii, was the Antient Cuſtom for the Freemen 


of England, at 14 Vears of Age, to find Suret7 


for their Truth and Fidelity to the King, and 


good Behaviour to their Fellow Subjects. This 


Surety, among the Saxons, was taken in their 
Friborg, Lath, or Tithing-Court; and after the 
Norman Conqueſt, it was call d Frankpledge, and 
was continu'd in the Court-Leet of Royal Jurii- 
diction to be held annually on the Feaſt of St. Ai 
chael by Magna Charta. 855 
So that to have Viſum Franciplegii, View of 
Frankpledge, was no more than to have the Privi- 
lege of holding a Court Leet; and this Power 


was determin'd by Stat. 8. of Edw. 2. and 1. of 


Edw. 3. The Place of holding ſuch Courts was, 


| if it were fair Weather, on tome open Green; 
but if it was bad Weather, they adjourn'd to the 


Mannor Houſe, or to that of tome adjoining Te- 
nant. Kennet P. Antiq. 

FREEZING. The true Cauſe of the Congelation 
of Water into Ice, ſeems plainly to be the Intro- 
duction of the Fri gorifick Particles into the Pores 
or Interſtices between the Particles of the Water; 
and by that means, getting fo near to them, as 
to be juſt within the Sphere of one anothers A.- 


tracting Force, (ſee Attraction) and then they muſt co- 


here into one {ſolid or firm Body. But Heat at- 
terwards ſeparating them, and putting them into 
various Motions, breaks this Union, and 1cpa- 
rates the Particles to far from one another, that 
they get out of the Diſtance of the Atracting 
Force, and into the Verge of the Repcliing Fore. 
and then the Water reaſſumes its Fluid Form. 
Now that Cold and Freezing do ariſe from 
ſome Subltance of a Saline Nature floating in the 
Dd de > | Air: 
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Air, it ſeems probable from hence, That all Salts, 
and more eminently ſome particular ones, when 
mix d with Snow er Ice, do prodigiouſſy encreaſe 
the Force and Effects of Cold: We ſee alſo, That 


all Saline Bodics do produce a Stiffneſs and Rigi- 


dity in the Parts of thoſe Bodies into which they 
enter. Microſcopical Obſervations upon Salis 
inform us, That the Figures of ſome Salts, before 
they ſhoot into Maſſes, are thin double-wedgd 
like Particles, which have abundance of Surface in 
Reſpect "to their Solidity, (which is the Reaſon 
why they ſwim in Water when once raiſed in it, 
tho ſpecifically heavier). Theſe ſmall Points ot 
the Salt getting into the Pores of the Water, where 
by alſo they are in ſome meaſure ſuſpended in 
the Winter Time (when the Heat of the Sun is 
not ordinarily ſtrong enough to diſſolve the Salts 
into a Fluid, to break their Points, and to keep | 
them in perpetual Motion) being leſs difturbd, 
are more at Liberty to approach one another, and 
by ſhooting into Chryltals of the Form above- 
mentioned, do, by both their Extremities, inſinu- 
ate themſelves into the Pores of Water, and by 
that Means freeze it into a ſolid Form. And We 
ice, that the Dimenſions of Water are 1ncreas d 
by Freezing, its Particles being kept at ſome Di- 
{kance one from another by the Intervention of 
the Frigorific Matter. | 6 
But beſides this, there are many little Volumes, 
or {mall Parcels of Air, included at feferal Di- 
ſtances, both in the Pores of the Watry Particles, 
and in the Interſtices formed by their Spherical 
Figures. Now by the Inſinuation of theſe ge 
ſtals, the Volume, of Air are driven out of the 
Watry Particles, and many of them uniting, form 
larger Volumes, which thereby have a greater Force 
to expand themſelves than when diſpers d, and ſo 
both enlarge the Dimenſions, and leſſen the ſpe- 
cifick Gravity, of Water thus congeal'd into Ice. 
And hence, 1aith Dr. heyne, (from whom this 
laſt Account) we may gueſs at the Manner, how 
Water, impregnated with Salts, Sulphurs, or 
Earibs, which are not eaſily diſſolveable, may 
torm it ſelf into Metals, Minerals, Gums, and 


Other Foſſils; the Parts of theſe Mixtures becom- 


ing a Cement to the Particles of Water, or getting 
into their Pores, change them into theſe different 
Subſtances. Phil. Prin. of Nat. Rel, p. 66. 
FRESCO. Painting in Freſco is thus perform d. 
The Colours are ground with Lime-Water, 


Milk, or Whey, and temper'd or mix'd together 


in Pots, as in Size Colouring. The Plaiſter is 
made ot the Powder of old rubbiſh Stones, mixt 
with burnt Flints or Lime, and Water; but the 
Salt of the Lime muſt be wath'd out, by often 

ouring on freſh Water; and to make the Plai- 
ſter ſtick the better, they drive in Stumps of 
Horſe- nails about 6 Inches aſunder. With this 
Plaiſter the Wall is to be laid thick, and 
then it muſt be let dry; and afterwards a new 
Layer of Plaiſter is put of the Thickneſs of an 


 Halt-Crown ; and the Colours mult be wrought 
v ith a quick tree Hand whillt it is wet, for there 
is no altering of it after it is dry. This Way of 


Painting was in molt ancient Uſe among the 


Greeks, and from them came to the Romans, with 


whom it was famous. Raphael Urbin and Fulio 
Romano were eminent this Way: There being 
three Chambers in the Vatican of their Doing, yet 
in being. 

| 


FRICTION, is a Word uſed often among Me. 

chanicians, or the Writers on Mechanicks, tor the 

Reſiſtance which ariſes to the Motion of the Par, 

ofany Engine from the Matter ot the Wheels, Gr 

8 againſt one another, or againſt any other 
ody. 

Ol the Reſiſtance arifing from the Friction ot 
the Parts of an Engine one againſt another 
Mr. Amontons hath a large Diſcourſe, which js 
printed in the MAemoires de I ccalem. Royale des 
Sciences for the Year 1699. where he makes leye. 
ral Experiments, gives Rules to find and calcy. 
late Tables of this Reſiſtance ariſiug from 
Friction, and of that which is the Reiult of the 
Rigidity of Chords uied in Pulleys, &c. 

FRIGAT, is a Ship of War, uiually of two | 
Decks, light built, and deſign'd for 1witt Sailing; 
When 1t hath but one Deck, and conſequently 
Is Ot a {maller Size, they call her a Light Frigat, 

FRIGATOON, is a Venetian Veſſel commonly 
uſed in the Adriatick : She is built with a 1quare 
Stern, without any Fore-maſt; having only a 
Main-matſt, Miflen-maſt, and Bow-ſprit. 

- FRUGIVOROUS Birds, according to Mr. Ni. 
longhi, are the Parrot-Kind , which tho they 
have a crooked Beak and Talons, and therefore 
do belong in general to the Birds of Prey, beine 
Rapacious and Cornivorous; yet becauſe they at 
Fruit too, I ſuppoſe he diſtinguiſnes them trom 
the reſt by this Title. See Birds, 

 FRUMGYTLD, was the Old Saxen Term for 
the firſt Payment made to the Kindred of a {lin 
Perfon, in Recompence of his Murder. 

FURNACE Almond. In the {melting of $i- 
ver Oar, and clearing it from the Lead, they uſe 
2 Furnace which they call an Almond Furnace. 
in which they melt the Slaggs or Refuſe of the Li- 
tharge, without pounding or ſtamping it, and 
with Charcoal only. ES 

FURNACE. of Aſſay, is uſed in the Smelting- 
Houſes of Silver Oar ; and is to try the value of 
the Silver, or what Proportion it bears tothe Lead: 
Which they know by weighing the Pieces cut off 
from every Bar, and then melting them anew, 
and after the Lead is ſeparated, weighing the le- 
maining Silver. See Silver, in this Vol. 

FURNITURE of Dials. As on all Sorts of 
Dial Plains, Strait Lines may be deſcrib'd, which 
by the Shadow of a Stile, or a Line parallel to the 
Earth's Axis, will ſhew the true Hour of the 
Day: So by the Shadow of an Ape, Nodus, or 
one determinate Point in that Axis or Stile, on 
the Plane of the Dial may many uſcful and cu- 
rious Aſtronomical Concluſions be deſcribd ot 
ſhewn : And all theſe taken together, are calld 


- 


the Furniture of Dials. 
n 
I. The Parallels of the Sun's Diurnal Motion; 
ſhewing every Day what Degree of the Ecliptic 
the Sun is in; or, if leſs Accuracy be thought 
enough, what Sign of the Zodiac. | 
2. The Length of the Day and Night; or, The 
Proportion of the Sun's Diurnal to his Notturni 
Arch, throughout the Year. 
3. The Time of the Tear; ſhewing, by the Sha- 
dow of the Axis, both the Month and Day. 
4. The Sun's Almacanters, or Parallels of Ai 
tade ; thewing the Sun's Altitude above the Hor: 


zon, and the Proportion of Shadows. 
5. The | 
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The Azimuth, or Vertical Circles; ſhewing 
what Azimuth or Point of the Compaſs the Sun 
js upon at all Times of the Day. 

6. The Babyloniſh, Italian, Feniſh (or Unequal) 
Hours; together with the Meridians or Horizons 
of any Particular and Remote Places ; and many 
other Things, Cc. I purpoſely omit to mention 
the Planetary Hours, the Circles of Poſition, & c. 
in order to Aſtrological Fooleries ; becauſe, I 
hope, at this Time of Day, they are of no Eſteem 
with any Perſons of Mathematical Skill, or indeed 
of Common Senſe and Underſtanding. 


Now of theſe Circles of the Sphere, whoſe Pro- 
jection conſtitutes this Furniture; ſome are Great, 
as the Azimuths or Vertical Circles, the Meridi- 
ans or Hour Circles, and the Circles of Longi- 
tude of the Sun or Stars; and theſe on all Sorts 


of Dial Planes will be ſtrait Lines: And if the 
Planes on which ſuch Great Circles are deſcrib'd, 


are Parallel to ſuch great Circles in the Heavens 
as they are deſigned to repreſent, then will thoſe 
ftraight Lines be all Parallel to one another. 

But if the DialP lane be perpendicular to any of 
thole correſponding great Circles in the Heavens, 


then the ſtraight Lines fo projected on the Plane, 


will meet in the Centre at Equal Angles. 

But if the Plane lie oblique to any of thoſe 
Great Circles in the Heavens, the projected 
ſtraight Lines will ſtill meet in one Centre upon 
the Plane, but at Laequal Angles. 

All leſſer Circles of the Sphere, (ſuch as are, 
The Parallels of the Sun's Declination or Courſe, and 


all Almacanters, or Parallels of Altitude) being pro- 


jected on a Plane, become Conick Sections, i. e. ei- 
ther Ellipſes, Parabola's, or Hyperbola's ; except 
when theſe leſſer Circles are projected on ſuch 
Planes as do he parallel to thoſe leſſer Circles in 
the Heavens ; as Farallels of Declination, when 
they happen to be drawn on a Plane, lying paral- 
lel to the Equinoctial, for then they will be per- 


ect Circles, which are Sections of a Cone paral- 
lel to its Baſe. So alſo, if the Almacanters, or 


Parallels of Altitude, be deſcrib'd on a Plane pa 
c 


rallel tothe Horizon, they will become per 


Circles. 


It may be of Uſe to remark alſo, That all Dial 
Planes many Latitude, and however poſited in 
that Latitude, whether Direct, Declining, Incli- 
ning, or Reclining, or both Declining and In- 
clining, or Declining together, are, in ſome Part 


or other of the Earth, Horizontal Planes: And the 


Height of the Stile is equal to the Latitude of the 
Place wherein it is an Horizontal Plane; and the 
Subſtile of the Dial is the Meridian of that Place; 
and the Difference of Longitude of that Plane, ſhews 
how much to the Eaſt or Weſt the Place lies from 
That wherein it is an Horizontal Plane. | 
Whence it muſt follow, that if you draw, for 
any Declining-Reclining Plane, or any other 


Dial Plane, a good Dial with Hours and Quar- 
ters; and much more if you draw it to Minutes, 


Cc. and then, on the ſame Plane, with Red Ink, 
Cc. draw an Horizontal Dial for the Latitude of 
that Place, which is equal to the Stile's Height in 
the former Dechning-Reclining, &c. Plane; and 
letting the Subſtile be the Hour Line of 12 to it, 
draw all the other Hours, Quarters, &c. from 
hence; and then on that Horizontal Dial draw 
lſo the proper Furniture: When you have done 
this, I ſay, if you can expunge the Hour Lines of 
the Horizontal Dial, the Furniture of that Hori- 


—_—_— 


zontal Dial will be the true Furniture for the 
Declining-Reclining, Cc. be it never 10 irregu- 
lar, ſuppoſing it have but a Centre. 


As to the Deſcription of this Furniture on all 


Kinds of Dial Planes, you will find large and 
full Directions in Wells's Art of Shadows, Hollwell's 
and Leybourn's Dialling, &c. And the full De- 
monſtration of the whole Matter, Chriſtopher Clx- 
vius gives us in his Gnomonicks. See alfo Gaſpar 
Schottus's Curſus Mathematicus, Book 14. of Ho- 
rography. 


FURRING, in Architecture, is making good 


the Rafters Feet in the Cornith : That is, when 
Rafters are cut with a Knee, theſe Furrings, ot 
Furrs, are Peices that go ſtraight along with the 
Rafter from the Top of the Knec to thc Corniſh. 


Alſo when Rafters are rotten, or funk hollow in 


the Middle, there are Pieces cut thickett in the 
middle, and tapering towards each End, which 
are nailed upon them to make them ſtraight; and 
ſuch Pieces are call'd Farrs, and the putting them 
on, Furring the Rafters. i 

FUST, 1s a Term in Architecture for the Shaft 
of a Column, from the Aftragal to the Capital. 


. . 


ABELL, Gabella, Gabellum, the fame with 
Vectigal in old Writers, hath the tame Sig- 


nification as Gabelle in French: And for the bei- 


ter underſtanding of Ancient Records, Statutes, 
Charters, Cc. you ſhould know, that Cabel, oi 


| Gavel, Gablum, Gabellum, Gabellettum, Gallellettim, 


and Gavillettum; do all ſignify a Rent, Cuſtom, 


Duty, or Service, yielded or done to the King, 


or ſome other Lord: And Dr. Conell ſeems to have 
judged right, that Gablum is to be diltinguith'd 
from a Rent or Payment made, or a Contract or 
Bargain; and hath only Relation to ſuch a Pay- 
ment or Service as was impoſed by the Power and 
Will of the Lord. | 

GABLE-End of a Houſe, is the Upright Tri- 
angular End, from the Corniſh or Eaves, to tlie 
Ip of 1ts Root. , 

AGE, in Joinery, is an Inſtrument made to 
ſtrike a Line truly parallel to the ſtraight Side of 
any Board or Piece of Stuff. Its chief Uſe is for 
gaging of Tenants true to fit into Mortiſſes, and 
tor gaging Stuff of an equal Thickneſs. It is made 
of an Oval Piece of Wood, fitted on upon a ſquare 
Stick, to ſlide up and down ſtiſſy thereon, and 
with a Tooth in the End of a Staff, to ſcore ot 


ſtrike a Line upon the Stuff at any Diſtance, ac 


cording to the Diſtance of the Oral from it. 


| GAGE-Point. See Gange-Point. 


GAGER Deliverance. See Wage, 


GAIN, in Architecture, is the Workmer,s _ 


Term for the Bevilling Shoulder of the Joiſt or 
other Timber. Iis utcd allo for the lapping oft 
the End of the Joiſt, Cc. upon a Trimmer cr 
Girder; when the Thickneſs of the Shoulder ;- 
cut into the Trimmer alſo, and bevilling up- 
wards that it may juſt receive the Gain and 10 
the Joilt and Trimmer he even and level with 
their Surface. This Way of Working is 
uſed in Floors and Hearths, 5 

GAINAGIUM, or Wain. 
manner of Plough-Tackle, 


in Husbandry, without an 


gium, ſignifies all 
or Inſtruments uled 
y Reſpect to G.ziz, or 


Knight and Frezhokicr ſhall be amerced Sz; 


Profit. For as Magna Charta provides, That the 


Con- 
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Contenemente ſuo, and the Merchant Salva Mercan- 
4% fud ; 1o the Villane Countryman, or Plow- 
man, was to be fined or amerced for his Offences, 
but (ill Saldo Guinagio Suo, i. e. Saving all his 
Plon-Geers and neceſſary Implements of Husbandry: 
For he was not to be fined ſo as to be ruined and 
undone, by taking from him the neceſſary Means 
df Lite. : | 
GALEASESE, is a large low-built heavy Veſſel, 
- uſing Sails and Oars : It hath three Maſts, and 
thole not to be lowered as they are 1n a Galley. 
They have three Tire of Guns in the Head, and 
uſually two Tire in the Stern. In two Datch 
Prints that 1 have of a Galeaſſe, there are 25 
Oars of a Side; and I'm told, there is about 6 or 
7 Men to an Oar. h 
CALEONSs, were formerly the French Ships 
of War; but now the Word is only uſed amongſt 
the Spaniards and Italians. And the Spaniards do 
now call only thofe Ships Galcons, which are 
{ent annually to La Vera Cruſe, or other Places 
in the Weſt-Indics, to fetch home Bullion. 
GALL. Dr. Keil ſhews, An. Secret. p. 36. That the 
Gall or Bile, being to be mix'd with the Chy le, as 
it comes out of the Stomach into the Duodenum, 
could be no where ſo conveniently ſecerned from 


the Blood, as where the Liver is placd ; had alſo | L 


all the Branches of the Celiack Arteries, carried all 
the Blood to the Liver, from which the Gall was 
to be ſeparated : It is evident, conſidering the 
ncarneſs of the Liver to the Heart, and the In- 
teſtin: Motion of the Blood, That ſo viſcid a 
| Secretion, as the Gall is, could never have been 
ſeparated by any Gland in that Place. In this 
Caſe therefore, Nature is forced to alter her con- 
ſtant Method of ſending the Blood to all Parts of 
the Body by the Arteries; and here ſhe forms a 
Ven, (which is no Branch of the Cava, as all 
other Veins are) and by it the ſends the Blood 
from the Branches of the Meſenterick and Celiack 
Arteries, ( after having paſſed thro' all the In- 
teſtines, Stomach, Spleen, Caule, and Pancreas) 
to the Liver. By which extraordinary Contri- 
vance, the Blood is brought a great Way about, 
before it arrive at the Liver; and its Celerity is 
extremely diminith'd : So that all the Corpuicles 
which are to form the Gall, may have ſufficient 
Time to Attract one another, and to Unite, be- 
tore they come to their ſecerning Veſſel. And 
thus the Ute of the Vena Porta is found out. 
And moreover he computes, that ſince a 
Branch of the Meſenterick Artery is to its cor- 
reſponding Branch of the Porta, as 9 to 25; there- 
tore the Blood in the Branches of the Porta 
moves above 177 times ſlower than it does in the 
Trunk of the Meſenterick Artery; and this only 
on the Account of the Encreaſe of the Diameters 
of the Veſſels. 55 1 
Thus Nature provides for the ſorming of the 
Gall, in that Blood which paſſes thro the Me- 
ſenterick Artery, Next he enquires what Care 
is taken about that which is convey'd by the Ce- 
liack Artery to che Liver. For it ſeems it was ne- 
ceſſary to ſend a larger Quantity of Blood thither, 
than could be diſpoſed of thro' the Inteſtines. 
Part of the Blood of the Celiack Artery is ſpread 


upon the Stomach and Caul, and its Velocity 


diminiſhed, as we have ſeen in the Inteſtines: 
But ſtill all the Blood which thoſe Parts could 
receive, was not ſufficient for the Liver; and 
there was no room for the Diviſion and Expia- 
ting of the Veſtels thro” ſuch a large Space as the | 


AL 

85 . 
Meſentery, and the long Tract of the Guts 
And therefore here Nature hath a new Contri. 
vance to abate the Velocity of the Blood, (to 
which the Inteſtine Motion is always Proportig. 
nal); which is, by emptying the Blood entire. 
ly out of the Veſſels, into a large ſpongy Boy. 
el, the Spleen ; which ſeems to be a Ciſtern pro- 
vided for that very Intent and Purpole. Ang 
the Circumference of the Celiack Artery bein 
half an Inch, or .5 its Square 1s .25 : And there- 
fore the Square of the Splenick, which is a Branch 
of it, cannot be above .18. Now the Dimen- 
ſions of the Spleen are 6 Inches long, 3 or 4 in 
Breadth, and 2 in Thickneſs. He makes therefore 
this eaſy Suppoſition, That it is a Cylinder of 
2 Inches Diameter. Wherefore the Square of its 
Circumference being 36, the Blood muſt moye 
above 200 Times ſlower in it, than in the Be. 
ginning of the Splemick Artery ; and is longer 
before 1t gets to the Liver, than that which paſſe 
through all the Inteſtines. 

From all this Art and Contrivance, it is an 
evident Demonſtration, That the Intent of Na- 
ture was to diminiſh the Velocity of the Blood; 
and that ſuch a flow Motion is abſolutely ne- 
ceſſary for the ſecerning of the Bile in the 

Iver. 

The Particles which compoſe the Gall, he 
ſhews, bear a very ſmall Proportion to the reſt of 
the Blood; as is evident from that great Quan- 
rity of Blood which 1s carried to the Liver, and 


from it. In a large Dog, whoſe Ductus Chile. 
doctius was near as big as a Man's, I could never 


there is thrown into the Aorta every Hour a- 
bout 3000 Ounces of Blood; and it appears by 
the Proportions of the Arteries, that the Meſen- 


Hour to the Liver. And ſince only two Drams 
of Gall are ſeparated from it, the Blood muſt be 
to the Blood, at leaſt as 2000 is to 1. 


Bile to the Blood, that it was ſo neceſſary to allow 
ſo much Time for the Attraction of the Particles 
which form the Bile. : 
From this Contrivance alſo of the Porta, the 
Bile receives another Advantage, not leſs conſi- 


the Blood : And that is, the Blood paſſing thro 
ſo many different Parts before it comes to the 
Liver, parts with the greateſt Share of its Zympb4. 
By which means, the Particles compoſing the 
Bile approaching nearer towards one another, 
are by their mutual Attraction ſooner united. 
And the Conſideration of theſe two Conti! 
vances does highly (he thinks) confirm the Truth 
of his Theory of Animal Secretion, For the Di- 
minution of the Velocity of the Blood, and the 
Subtraction of the Lympha, can „ in no 
—— End, than the uniting the 
| Bile. | 
| GALLEHALPENS, were formerly 2 Gen 
Coin, brought into England by the Merchants 
of that City; Who trading hither in Gallcy5, 
lived commonly in a Lane near Toner: fret, called 


Goods at a Place in Thames ſtreet call d Galley-Key; 
and they traded with their own ſmall Silver 
Coin, which our People called Gallehalpen 
But theſe, together with two Kinds of Coin, *. 


Skin 


the ſmall Quantity of Bile which is ſeparated 


gather above two Drachms in an Hour. Now 


terick and Celiack are to the reſt, as 1 to 8. And 
therefore 500 Ounces of Blood are carried every 


Tis by Reaſon of this ſmall Proportion of the 


derable than the Diminution of the Velocity of 


articles of 


from them Galley-Lane; and they landed their 


& into any Shop, Warchouſe, Cc. to view and | 


| | certain Meaſure of Ale, to be paid by way of 


P a —ß—Ä—-»—» 


G A v 


— 


— 


** 


— hs x 


of 3 H. t. Xe. Stow's Survey of Lond. p. 137. 
GALLERY of 4 Mine, is any Branch of it 
carried on towards any Place. For the Beſiegers, 
and the Beſieged, do carry each of them Galleries 
or Branches under Ground, in ſearch of one ano- 
chers Mines, which often meet and deſtroy one 


another. 


LLEV, is a low-built Ship, uſing both 
840 and Oars. Uſually they have only a Main- 
maſt and a Fore-maſt, which may be ſtruck or 
lowered at pleaſure. 'Tis faid, their Length 1s 
uſually about 130 Feet, and their middle Breadth 
about 18, and the Length of the Oar is about 
36 Feet, and about 4 or 5 Men to an Oar. They 
are of Scryice only in the Mediterranean, and ſuch 
fill quiet Seas. Theſe were like the Reman Li- 


| 1 and Dorlins, were forbidden by the Stat. 


"T2 5 I 
GAUGE-Point of a ſolid Meaſure, is the Di- 
ameter of a Circle, whoſe Area is equal to the ſo- 
lid Content of the ſame Meaſure. Thus the So- 
lidity of a Wine Gallon being 231 Cubick In- 
ches, (according to Wincheſter Meaſure; ) If you 
conceive a Circle to contain ſo many Inches, the 
Diameter of it will be 17.15; and that will be 
the Gauge-Point of Wine Meaſure. And an Ale 
Gallon containing 288 Cubick Inches; by the 
ſame Rule, the Gauge-Point for Ale Meaſure will 
be found to be 19.15. | 
And after the {ame mannet may the Gauge- 
Point of any Foreign Meaſure be diſcovered. | 
And from hence may be deducd, by way of 
Conſequence, That when the Diameter of a Cy- 
linder in Inches is equal to the Gauge-Point of 
any Meafure (given likewiſe in Inches; ) every 


burnice. See my Introduction to the Bibliotheca Navi-F Inch, in Length thereof, will contain an Integer 


gantium & Itinerantinm, about the Antient Ship- 
III Or, is a ſmall Galley, or a Sort of 
Brigantine, built very flight, and deſigned for 
Chaſe. She hath but one Maſt, and can both 
{ail and row. She uſually carries two or three 
Pedrero's, and hath is or 20 Oars. Soine call 

Bomb-Ketches Galliots. ; 
are” MIN G. For the Laws of Chance in 
Games. See Play. | 

GARBLER if Spices, is an Officer of Great 
Antiquity in the City of London, who may enter 


h Drues, Spices, Cc, and to Garble the ſame 
ha 1 any them clean from any Garbl es, 
or Duſt. See 21 Fac. I. c. 19. | 

GARSUMME, ( Gerſuma, 4 Spelm. Glo 12 a 
Fine or Amerciament often uſed in Doomſday 
GARTER. The moſt Noble Order of the 
Garter, is an Order of Knighthood firſt inſtituted | 
by our famous King Edward UI. 1350. and In- 


ferior to none in the World; conſiſting of 26 


Nobles, or Perſons of even yet higher Degree; 
i. e. Sovereign Princes, Kings, and Emperors; 


whereof the King or Queen of England is the 
Sovereign; and the reſt are ſtiled, The Companions 


of the Order. See Cambden, Aſhmole, Cc. 
GARTER, is alſo the Title of the Principal 
King at Arms among our Engliſb Heralds. The 


Office was created by Hen. 5. See Stor, p. 581. 


and Stat. 14 Car. 2. c. 33. 
GAVELL-BREAD, Corn-Rent, or Proviſion 


of Bread, referred from the Tenant to be paid in 


Kind. 5 | 
GAVELCESTER, Sextarius Vectigalis, was a 


Rent; It appears to be the fame with Tokefter 
which hath ſometimes been corruptly written Col- 
crſter; as perhaps in Selden s Deſertation, annex d 
to Fleta, c. 8. 5 | 
GAVELLERTH, Gavelhert. The Duty or 
Work, of plowing ſo much Earth or Ground, 
2 by the Cuſtomary Tenant for his Lord. 
GAVEL-MEDE, was the Duty of mowing 
Grals, or cutting Meadow Land, required by 
the Lord from his Cuſtoinary Tenant : So, | 
GAVEL-REP, or Bedreap, was the' Duty of 
Reaping at the Bid or Command of the Lord. 
GAVELLING-2en. Tenants which paid a 
Rejerved Rent, beſides fome Cuſtomary Dutiesi 


of the ſame Meaſure, /. gr. In a Cylinder whoſe 
Diameter 1s 17.15 Inches, every Inch in Height 
contains one entire Gallon in Wine Meaſure 
and in another, whoſe Diameter is 19.15, every 
Inch in Length contains one Ale Gallon. 
GAUGER, is an Officer of the Queen's Exciſe, 
whoſe Buſineſs it is to examine all Casks of Beer, 
Wine, Oil, Honey, Butter, Gc. and to give 
them a Mark of Allowance, ( which 1s a Circle 
burnt with an Iron) before they be fold in any 
Place of this Office. See 27 E. 3. c. 8. 4 K. 2. 
c. 1. 18 H. 6. 17. 23 H. 6. 10. 1 K. 3. 13. 
28 H. 8. 14. and laſt of all, 12 Car. 2. c. 4. 
GAUGING. On this Subject, the following 
Authors may be conſulted; —_ . 


Stereometrical Propoſitions, variouſly applicable, 
but particularly intended for Gauging : By Robert 
Anderſon. Lond. 1668, 8 vo. 


former Book. Lond. 1669. 
Smith's Practical Gauging. 
ones's Guide to the young Ganger. 
epleri Stereometria Nova. 
Mayne s Practical Gauger. 
Hunt's Practical Ganging. 
Newton's Gauging. 
 Everard's Gauging, 


GELD, the ſame with Gild, or Guild. 7 
GEMOTE, is an old Saxon Term for what we 


Edward the Confe ſſor. Fo gent | 
GENERAL. When an Army is preparing to 
march, the Drums beat a peculiar Sound, in or- 
der to acquaint the whole Army that they ſhould 
all get ready to march: And this Notice by the 


„Drum, they call Beating the General. 


— GENERALE, the Single Commons, or Ordi- 
nary Proviſion, of the Religious in Convents, 
was formerly call'd by this Term Generale, as be- 
ing their General Allowance ; and fo diſtinguiſh d 


traordinary Occaſions, were added as Over- 
GENERAL 71ſze. See Iſue. 
GENERATION. As to what the Moderne, 


vanc d on this Subject, you will find by com- 


Dt. Harvey, 5. Malpighii, Dr. de Graaf, and 
A. Lermenhbec h, with one another: And tl ele Taru 


to be done by them, 


ſeein to me very probable. 1. That Ani 


mals 


Ganging Promoted; being an Appendix to the 


now call a Court: Tis often uſed in the Laws of 


from their Pictantiæ, or Pittances, which, on ex- 


from their Diſcoveries by Microſcopes, have ad- 


paring the Obſervations and Ditcovcries of 


— 75 
— — 
1 


= a 
EEG 


2. 
/ / TT.. - - 


— —— — ps = — 


2 2 _ —— 
— = > IRS a 
ERS LES ... atom 
12 


— 


1 — 


2 r 


; — "I EEE — : 
— —— — —. or 
. ͤ—. ß .. . . — 


. * 
— _ <a; XS — = 

: — — > SSSI 

— — .. ——. a . —— -—_— 


- = 
VL - - — 
— - _ = — — — 
— rn 3 — —_ - - 
ons __ ̃ —. Ü — ————_— 
= A — 


— — 


+ X e "TM 


GEN 


mals are ex Animalculo. 2. That the Animalcules 


are originally in Semine Marium, & non in Fæmi- 


nis. 3. That they can never come Forward, nor 
be Formed into Animals of the reſpective Kind, 
without the Ova in Fæminis. 

The Firf# of theſe ſeems probable from theſe 
Obſervations; 1. That ſome ſuch Thing has 


en ſo often obſerv d by Malpighius in the Cica- 


tricula of an Egg before Incubation, as the Rudi- 
ments of an 2 in the Shape of a Tadpole; 
as may be ſeen in his Firſt, and in his Repeated 
Obſervations de Formatione Pulli in Ovo. 2. The 
ſudden Appearance and Diſplaying of all the 
Parts, after Incubation, makes it probable, that 
they are not then actually Formed out of a Fluid, 
but that the Stamina of them have been formerly 
there Exiſtent, and are now expanded. The Firſt 


Part of the Chick which 1s diſcovered with the 


Naked Eye is, you know, the Punctum Saliens, 


and that not till Three Days and Nights of Incu- 


bation be paſt: And then on the Fifth Day the 


Rudiments of the Head and Body do appear. This 
t 


made Dr. Harvey conclude, that the Blood had 
a Being before any other Part of the Body, and 
that from it all the Organs of the Fats were 
both Formed and Nouriſped; but by Maipighiuss 
Obſervations, we find that the Parts are then 
only ſo far Extended, as to be made viſible to 
the Naked Eye, and that they were actually Exi- 
ſtent before, and diſcernable by Glaſſes, After 


an Incubation of 30 Hours, are to be ſeen the Head, 


the Eyes, and the Carina, with the Vertebra, 
diſtin, and the Heart, After 40 Hours its 
Palſe is viſible, and all the other Parts more 
diſtinct, which cannot be diſcern'd by the Nated 
Eye before the Beginning of the Fifth Day ; from 
whence it ſeems very probabte that even the ſo 


early Diſcovery of thoſe Parts of the Fætus by 


the Microſcope, is not the Diſcerning of Parts | 
newly Formed, but only more Dflated and Ex- 
tended by receiving of Nutriment from the Colli- 


quamentum; ſo that hey ſeem all to have been 
actually Exiſtent before the Incubation of the Hen. 
And what Sn ammardam has diſcover'd in. the 


Tranſmutation of * gives no ſmall Light to 


this, whilſt he makes appear in the Explanation 
of the 13th Table of the General Hiſtory of Inſects, 
that in thoſe large Erucas which feed upon Cab- 
bage, if they be taken about the Time they retire 
to be Trancſorud into Aurelia s, and plunged of- 
ten in warm Water to make a Rupture of the 


Outer Skin, you will diſcern, through the Tranſpa- 


rency of their Second Membrane, all the Parts of 
the, Bztterfly, the Trunk, Wings, Feelers, &c. folded 
up: But, that after the Eruca is Changed into an 


Aurelia, none of theſe Parts can be diſcern d, 


they are ſo drencht with Moiſture, though they be 

there actually Formed, | ks 
Another Conſideration 1s from the Analogy, 

which we may ſuppoſe between Plants and Ani- 


mals. All Vegetables, we ee, do proceed ex Plan- 


tnla, the Seeds of Vegetables being nothing elſe 
but Little Plants of the ſame Kind folded up in 
Coats and Membranes ; and from hence we may 
probably Conjecture, that ſo curiouſly an Orga- 


nix d Creature, as an Animal, is not the ſudden 


Product of a Fluid, or Colliquamentam, but does 
much rather proceed from an Animalcle of the 
ſame Kind, and has all its little Members folded 
up according to their ſeveral Foints and Plicatures, 
» hich are afterwards Enlarged and Diſtended, as 


GEN 


we ſee in Plants, Now though this Conſider. 
tion alone may ſeem not to bear much Weight 
vet being joyned to the two former, they de 

mutually ſtrengthen each other. And indeed all 
the Laws of Motion which are as yet diſcoyer' 
can give but a very Lame Account of the Forming 
of a Plant or Animal. We ſee how wretcheq! 
Des Cartes came off, when he began to apply them 
to this Subject. They are Formed by Lans yo 
Unknown to Mankind; and it ſeems moſt pro- 
bable, that the Stamina of all the Plants and Au. 
mals that have been, or ever ſhall be in the World 
have been Formed ab Origine Hundi, by the A. 
mighty Creator within the Firfl of each f̃eſpectiye 
Kind. And he who conſiders the Nature of ,y;. 
fion, that it does not give us the True Magnituſe 
but the Proportion of Things, and that what 
ſeems to our Naked Eye but a Point, may truly be 
made up of as many Parts as ſeem to us to be in 
the Whole Viſible World, will not think this 
an Abſurd or Impoſſhbic Thing. 


* 


ha ve made probable is, that thete Animalcules are 
originally in Semine Marium, & non in Feming : 
And this I Collect from there Conſiderations ; 


I. That there are Innumerable Animalcula in 
Serine Maſculino Omnium Animalium. M. Le- 
wenhoeck has made this 19 Evident by 10 many 


Obſervations, that I do not in the leaſt queſtion 
the Truth of the Thing. 


tus in Eggs, which have been Fecundated by the 
Male, and the ſeeing no ſuch Thing in thok 
which are not Fæcundated, as appears from Mal- 
pighius his Obſervations, makes it very probable, 
that theſe Rudiments proceeded originally from 
the Male, and not from the Female. 

3. The Reſemblance between the Radiments 
of the Fetus in Ove, both Before and After Inc4- 
bation, and the Animalcale, makes it very proba- 
ble, that they are One and the Same. The fame 
Shape and Figure which M. Leewenhoeck gives us 
of the Animalcule, Malpighius likewiſe gives us 
of the Rudiments of tlie Fætus, both before and 
after Incubation; yea, and even the Fxtuss of 
Animals do appear ſo at firſt to the Naked Eye; 10 
that Dr. Harvey does acknowledge, that all 
Animals, even the moſt Perfect, are Begotten of 2 

orm. . 
4. This gives a Rational Account of Mam 
Fetus at One Birth, eſpecially that of the Coun- 


of Eggs in a Hen are Fecundated by One Cution 
of the Male. | 

5. This gives a New Light, as it were, to the 
Firſt Prophecy concerning the Meſſiah, that the 
Seed of the Woman ſhall bruiſe the Head of the Ser- 
pent: All the reſt of Mankind being thus moſt 
8 and Truly the Seed of the Man. 
6. The Analogy I have already mention d, 
which we may rationally ſuppoſe between the 
Manner of the e of Plants and Ai; 
does likewiſe make this Probable. Every Her 
and Tree bears its Seed after its Kind ; which Sed 
is nothing elſe but a Little Plant of the fame 
Kind, which being thrown into the Earth, as in. 
to its Uterius, ſpreads forth its Roots, and receives 
its Nouriſhment, but has its Form within it , 
and we may rationally conjecture ſome ſuch Aua. 
* in the Propagation of . | 
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But the Second Thing which later Diſcoveries 


2. The Obſerving of the Rudiments of the FE. 


teſs of Holland; and how, at leaſt, a Whole Cluſter 


The 


an Uterws in relation to the 
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The Third Particular, which later Diſcoveries 
make probable, is, That Animals cannot be Formed 
of theſe Animalcula without the Ova in Femines, | 
which are neccflary for ſupplying them with 
Proper Nutriment ; and this, thele Conſiderations 
ſeem to evince. 1. It is probable that an Animal- 
cule cannot come forward if it do not fall into a 
proper NVidus. This we ſee in the Cicatricula in 
Eggs, and tho a 44illion of them ſhould fall 1n- 
to One Egg, None of them would come forward, 
but what were in the Center of the Cicatricula; and 
perhaps the Nidus, neceſſary for their Formation, 
is ſo. proportioned to their Bulk, that it can 
hardly contain more than One Animalcle; and 
this may be the Reaſon why there are to Few 
Monſters, This we ſee is ablolutely neceſſary in 
Oviparis; and the only Difference which ſeems to 
be between them and the Yivipara in this Matter, 
is in this, That in the Latter the Ov are properly 
nothing more but the Cicatricula, with its Colliqua- 
mentum, ſo that the Fetus mult ſpread forth its 
Roots into the Uter to receive its Nouriſhment ; 
but the Eggs 1n Oviparis 2 be properly termed 
tus; for they con- 
tain, not only tlie Cicatricula with its Amnion and 
Colliquamentums, which is the Immediate Nouriſh- 
ment of the Fætus, but alſo the Materials which 
are to be converted into that Colliquamentum; 
ſo that the Fætus ſpreads forth its Koots no far- 
ther than into the White and Tolk of the Egg, from 
whence it derives all its Nouriſhment. Now that 
an Animalcle cannot come forward without ſome 
| ſuch proper Nidas, M. Leewenhoeck will not rea- 
dily Deny; for if there were nothing Needful 
but their being thrown into the Lterus, 1 do not 
ſee why many Hundreds of them ſhould not come 
forward at Once, at leaſt whillt ſcatter d in ſo large 
A Held. 5 e 
| Now, 2. That this Cicatriculà is not Originally 
in Utero, ſeems Evident from the frequent Con- 
ceptions which have been found extra Uterum: 
Such as the Child which continued 26 Tears in 
the Woman of Tholoyſe's Belly; and the Little 
Fetus found in the Abdomen of Mad. de S. Mere, 
together with the Teſicle Torn, and full of Clot- 
ted Blood; ſuch alſo ſeem to be the Fætus in the 
Abdomen of the Woman of Copenhagen, mentioned 
in the Nowvellss des Lettres, for Sept. 85. all the 
Members of which were eaſily to be felt thro the 
Sin of the Bel, and which ſhe had carried in 
her Billy for 4 Tears: And the 7 Tears Gravida- 
don related by Dr. Cole. Now granting once the 
Neceſſity of a Proper Nidus, for the Formation of 
an Aui##9te imo the Animal of its reſpective 
Kind, theſe Obſervations make it probable, 
that the Tefes are the Ouaria appropriated for 
this Uſe; for though che Auiualcles coming 
thither in ſuchi Caſes, may ſeem to be Extraordi- 
nary, and that uſually, the Aupzegnation is in Le- 
70, yet it may be Collected from hence, that the 
Cicarricule & Oh to be lupriguated, are in Teſti- 
dur Frwibeh; for if it uere not ſo, the Acci- 
dental ceniing of- Auimraldes .Thither, could not 
make tiker forward more ttian in any other 
Furt of tlie Body, ſince chéy cannot be Fur med 


* 


and Nowbat without a Proper Nidus. 
But, 3. It is acknowledg'd by all, that the 
Fetu in Uttro, for tome. canficrable Lime alter 
Conception, has no Conner with the Ilm chat 
it ſits wholly looſe to it, ali is perfectly-a Little 
Round Egg with the Hera im the Midit, ,which 
lends bn uus Umbilical Veſjels by Degrees, and 
ol. H. 


— 


at laſt lay Id on the Urerus. Now from hence 


— * 
— 


it ſeems Mident, that the Cicatricula, which is 
the Fountain of the Animalcle's Nouriſhwent, does 
not ſprout from the Uteras, but has its Origine 


elſewhere, and falls in thither as into a fit Soil, 


from whence it may draw Nutriment for the 
Growth of the Fetus ; elle it cannot be eaſily 
imagined how it ſhould not have an Iamediate 
Connexion with the Uterus from the Time of 
Conception. Fi 125 

If you joyn all theſe Three Conſiderations to- 
gether, viz. that an Animalcle cannot Cone for- 
ward without a Proper Nidus, or Cicatricula; 


that there have been frequent Fætus s extra Ute- 


rum; and that they have no Adheſion to the He- 
rus for a conſiderable Time after Conception; they 
{ſeem to make it evident, that Animals cannot be 
Formed ex Animalculis without the Ova in Fæmi- 
nis. To all theſe I ſhall ſubjoyn the Propoſat 
of an Experimentum Crucis, which may 1cem to 


determine whether the Teſtes Fæmineæ be truly the 


Ovaria ; viz, Open the Abdomen of the Female- 
of ſome Kinds, and cut out thele Tefticler, and 
this will determine whether they be abſolutely 
Neceſſary for the Formation of Animals. 

It is indeed difficult to conceive, how theſe 
Eggs ſhould be Inpregnated per Semen Maris, both 
becauſe there is no Connexion between the Tube and 
the Ovary for its Tranſmiſſion ; and for that 
Dr. Harvey could neyer diſcover any thing of it 
in Utero, But as to the laſt, M. Leewenhoeck has 
cleared that Difficulty, by the Diſcovery or 
Innumerable Animalcula Seminis Maris in Corny- 
tus Uteri, and thoſe living a conſiderable time 
after Coition. And as to the Former, we may ei- 
ther ſuppoſe that there is ſuch an Inflation of the 
Tube, or Cor nua Uteri, tempore Coitionis, as makes 
them Embrace the Ovaria, and ſuch an Approach 
of the Uterus and its Cornua, as that it may eaſi- 
ly tranſmit the Sced into the Ovary: Or elte, that 
the Ova are Impregnated by the Animalcles after 
they deſcend into the Lierus, and not in tlie Ovary, 
The former ſeems probable for this Reaſon, that at 
leaſt a whole Cufter of Eggs in a Hen will be æcun- 
dated by One T read of the Cock ; now this Fæcun- 
dation1cems to be in the Virellary, and not in the 
Uterus, as the Eggs pafs along from Day to Day: 
For it can hardly be tuppoted that the Animalcles 
thould ſubſiſt io long, being ſcatter d looſely in 
the Uterus, as to wait there, for many Days, for 
the Fæcundation of the Eggs as they pals along 
The latter Conjecture has this to ſtrengthen it, 
That the Animalcles are found to Live a contidera- 
ble Time in the Uterus, and that if they ſhould 
Impregnate the Ova in the Ovary it ſelf, the Ferns 
would encreaſe 1o faſt, that che Ova could not 
pais through the Tube Uteri, but would either 
burlt the Ovary, or fall down into the Abdomen 
from the Orifices of the Tubæ; and that from 
hence proceed thote extraordinary Cn tions, in 
Audomine cætra LUterumn. 
But M. Len enlocct, to weaken this Conſide- 


ration about the Conceptions being like unto 


an OQuum in the Hun, propoics a Parallel be- 
iweartheic Aumalcles xd dnltts, aid inſinuates 
that as the Latter caſt their Skins, and appear of 
another Hape, 10 the Other which u Leeni 


ike Tadpates nay aſt e ne 


be. Kaund; and that this may be the 


Kalion of 


die Npund Rigure ot Ihe. Lonceprion, in the, Womb. 
| To this it may be replied, That  accorthng to 


M. Leenenliccls own Sentiment, the Axinalcle. 
. can- 
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cannot come . forward, if they do find the 
uriſhment, 
to which it ſeems they muſt have ſome Adheſion. 
Now the Conception in Viviparis is not faſtened un- 
to the Womb tor many Days, nor docs Adhere to 


Body is. not the Animalcle thus changed after 
having caſt an outer Skin, but is rather the Cica- 
tricula, or little Egg, into which the Animalcle 
has enter'd as its Punctum, or Place of Nouriſh- 
ment; elſe J do not ſee why they ſhould not be 
Ad hering to the Womb from the Firſt Conception; 
or why (as I have ſaid) many Hundreds of them 
are not Conceived and Formed together. 
GENITURA., See Seed. | 
GENTLEMAN, is derived from the French 
Gentil, i. e. Honeſtus, vel Honeſto loco natus; and 
the Savon Word Man: So that it ſignifies a Man 
well born. So the Talians call ſuch Perſons Gen- 
til Huomini: And the Spaniards keep the Meaning, 
when they call a Gentleman Hidalgo, or Hijo 
dalgo; i.e. the Son of Some Man, or of Some 
Man of Note or Reckoning. Under this Name 
with us are compriſed all above Teomen ; ſo that 
Noblemen may truly be called Gentlemen. But 


by the Courſe and Cuſtom of England, Nobili- | 


ty is either Greater or Leſs, Upper or Lower. 
The Greater contains all from Knights upwards ; 
the Leſſer all from Barons downwards: As 
Smith taunh, Cap. 21. de Republ. Anglic. 


GEOGRAPHICAL Writers are, 


Bernhardi Varem, M. D. Geographia Generals, | 


Autta & Illuſtrata ab Iſaaco Neutono, K. S. S. 
Cantab. 1672, 8 vo. Ws 

The fame in Engliſh. „ 

Philippi Auvitii Introductio in Geographiam Uni- 
erfam. Amt. 1697. 410. 1 55 

Gordon's Geographical Grammar; Edit. 2. 

F. Luyt's Introductio ad Geogr aphiam. 

(J. Prolomæi Geograph. Lib. 8. 

Strabonis Geograph. Nth 

Abr. Ortelii ere Geographicuas. 

De la Croix, la Geographe Univerſelle. 4. Vol. 
111 80. . | 

Cellarii Notitia Orbis Antiqui. 2. Vol. 40. 

Heylin's Gage , laſt Edition. | 

All AtlLu's, Books of Maps, Charts, &c. will 
be uteful to conſult on Oegaſion. 


| GEOMETRY. A Catalogue of che moſt E- 


5 0 Books and Authors on this Sub- 
OCT, > e | 
E4lidis Elementa, novo Ordine & Methods de- 
;:0n/tratz. Lond. 1666. 
Franciſci du Laurens Specimina Mathematica. 
Nou deaux Elemens de Geometrie. Paris, 1667. 
in 410. e . 
Elemens de Geometrie, par le P. Ignace Gaſton Por- 
lieg. A Paris, 1671. I2mo. - | 
Geometris Pars Untverſalis, Fc. Auth. Fac. 
Gegorio Scoto. Patavii, 1668. 4%. 
Michaelis Angeli Ricci Exercitatio Geometrica. 
Rome, in 4to, Reprinted at Londen, and an- 
nex d to Mercator's Logarithmotechnica. 
Elementa Geometr.e plane, per Egidium Franciſ- 
cam de Gottignies, Rome, 1669. 
| Op fois Geometrica. Authore Hon. Fabry. Lug- 
i Galliarum, 1669, 12110. 9 


Al | 
Bartovii Lettiones Geometrice. Lond. 1669. 420. 


| Diggs's Aitomrtria. Ne 44 64: | 
\ Scarburgh's _— Euclide. _ 
. Pappi Alex. C | 
Exercitatio Geometrica de Dimenſione Figurarum, 


E ni Bartholini Selecta Geometric. Hauniæ, 


a, 


Ls. Aa 


— 


Exercitatio Georzetrica , de Dimen ſione Fig 
* 6 » * — if Fa & 41 A 
Authore D. Gregorio. Edinburgh, 168 
1 7 4. 470, 
P. Gregorii a Sartto Fincentio Opus Geometric; 
| J 


Cc. Antnerp, 1647. 


Clavii Commentaria in Euclidem & Theodoſſam, 


Monguntiæ, 1612. | 
Alberti Dureri Geometria. 
Cavallerii Geometria de Indiviſibilibus Continus- 
rum, &c. Rome 1635. 4/0. | 
Exercitationes Geometrice, Bononie, 1647. 455 
Ceva de Lineis Rectis ſe invicem ſecantibus ds 
lani, 1678. ato. | 
Are himedis Opera. 
Torricellius in Libros Archimedis de Sphera G 
Cylindro, Florentie, 1644. 410. 1 
Caraggio, Geometria Applicationum deficienting 
Figura data ſpecie. Mediolani, 1659. yy, 
Hugonis de Omerique Analyſis Geometrica, (. 
dis, 1698. 410. Z 
Sovers Liber de Curve & Rette propertione, P. 
tai, 1630. 40. | 
Stephani Angeli Problemata Geometrica LX. 
Venice, 1058. 4to. | 
Vincentii Leotandi Examen Quadr ature Circyl 
Gregor. St. Vincentii. Lugduni, 1654, 400. 
Hugues de Lionne Curvilineorum Amænior Contey. 


Platio. 


. Wallifa Elenchus Geometrie Hobbianæ. Om 


„n ͤĩVÜjÜͤ | 
Henrion's Euclide in French. 2. Vol, Paris, 
1683. . 80, 

Tacqueri Geometria, a Dno. Whiſton edita. Car 

tab. 1703. 8v0. . 
ardie's Elements of Geometry, Engl. laſt Edition, 
by the Author of this Lexicon, Lond. 1705 
De Chale's Euclide. | — 
Barrovii Elementa Euclidis, Lond. 1678. 12m, 
Euclidis Elementorum lib, 6. per Fournier, Can- 

tab. 1665. 12m. 125 
Exclides adauctus, per Guarinum. Ang. Tami 
ne, 1671. | 


Euclidis ge ſuper ſunt Omnia, per D. G regorium, 


. Oxon, 1703. 8 | 
Euclidis Libri 15. 4 Franciſco Fhillate Candalla, 
Lutetiæ, 1578. 4 
Euclidis Libri 15. cum Expoſitione Theonis in pri 

ores 13. 4 Barth, Veneto. | 


| Rillingſy' Comment on the 15 Books of Eucliie 
nd. 1 | 


Lo . 


Marini 6 craldi de Reſolutione E Comp. 15.5. 


2 


Kom, 1640. 
Lambertus in Euclidem. [viel 


(levi Geometria Praftica, Rome 16649. 
Sturmii Matheſis Enucleata. Norimberg, 1689. 
Vincentii Viviani: Divinatio ſecunda Geometrica, 


 frve de locis ſolids. Florentiæ, 1701, 


 Guidonis Grando .Gedmetrica Demonftratio Theore 


matum Hugenanorum. Florentie, 1701. 4 


„„ 


lectionet Mathematica, 
per D. Gregog. Edinb. 1684. 40. 


Principia & Problemata aliquot Geometrica ante 


Ges mor keewirer IIe & dag 
475 Auth. Te. H. Malmaburienſi. Lond. 
1673. | 


Ejuſdem de Pr 61 & R aticcinatins Geame tri 
x * | . Profe ſſorum cy . 
See Philoſ. Trunſe.. N. 14, 16. Where Dr. %. 
a dicantwers this: 2781 
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Ejuſdem Roſetum Geometricum. Lond. 1671. 

nerd by Dr. Wallis in Phil. Tran. N. 73. 

Lux Mathematica, per R. R. Lond. 1672, An- 
ſwer'd by Dr. Wallis in Phil. Tranſ. N. 87. 


GEOMETRY Abfruſe. See Tranſcendentals. 
GEORGE Noble, was a Piece of Gold, cur- 
rent in 1 Hen. 8. at Six Shillings and Eight- 
pence. At which Time, by Indenture with the 
Mint, one Pound of Gold (in Weight) was to 
be coined into Eighty one George Nobles, 
GIRDERS, in Architecture, are the largeſt 
pieces of Timber in a Floor: Their Ends are uſu- 
ally faſtened into the Summers or Breſt-Sammers, 
and the Joiſts are framcd in at one End to the 
Girders. No Girderſhould lie lefs than 10 Inches 
into the Wall, and their Ends ſhould be laid 111 
Lome, r. 5 : 
GLANDS. All Secretions in an Animal Bo- 
dy are made by Glands, and a Gland is nothing 
but the Convolution or various Folding of the 
1mall Arteries, whoſe laſt Branch muſt be 
Cylindrical. This Cylindrical Artery, in its 
Windings, {ends out ſeveral little Ducts or Se- 
cretory Veſlels of equal Diameters, which ſome- 
times unite in one common Pore, ſometimes run 
into a common Baton. This Structure is evident 
in all the larger Glands, ſuch as the Inteſtines, 
with their Secretory Ducts , the Lacteals, the 
Teſticles, and {ome of the Conglobate Glands, and 
may be ſeen in all the reſt, if they happen to be 
Obſtrutted, and 1o {well to become viſible; and 
therefore the fame may reaſonably be concluded 
of all Glands in General. There are imall 


Branchings of Nerves paſſing all over the Coats | 


of the Arteries, and ſeem to be deſigned princi- 
pally for their Spiral Contortion, that the Blood 
may be the more caſily propagated through them. 
A Conglobate Gland 1s a little ſmooth Body 
wrapt up in a fine Skin, by which it is ſeparated 
trom all other Parts, only admitting a Nerve and 
Artery to pals in, and giving way to a Vein and 
Excretory Canal to pats out: Of this Sort, are 
the Glands of the Brain, the -Labial Glands, and 
1 77 
A Conglomerate Gland 
little Conglobate Glands all tied together, and 
wrapt up in one common Tunicle or Membrane. 
Sometimes all their Execretory Ducts unite and 
make up one common Pipe, thro' which the Li- 
quor of all of them runs, as the Pancreas and the 
Parotides do. © Souctimes the Ducts uniting, form 
ſeveral Pipes, which only communicate with 
one onother by cxols Channels; and ſuch are the 
breaſts. Others again have leveral Pipes without 
any Communication with one another, of Which 
ta. 
lth its own Excretory Duct, thro? which it 
tranſmits its Liquor to u Sem Baſo h. os © 
the Ki e 39 2270 200817 = 7 119 PLD 
- As to the Mannef howtIefereral Fluids. after 
they are form'd in the Blood, are ſeparated from 
Lag th Chis: 2 depends (as Dr. Keil ſhews, 
An. Secret -p. dd.) enturtfy on the Eigure an; 
Structure of tlie Glands kick chereteft 40 l 
firſt be determined. g 77%, e 1127 te 
Pident, doe of ir fel Gibb 5h Falſe Opinions; 
the true Structuè bf Ihe © antls Bei 89 


Vod 


18 cempoſed of many 


Sort are the Glandulæ Lachiymialer, and the*Projta- 
And a fourth Sort is, Whefr each little Gland 


h as in 


171 ae a the Glants being once demouſtra- 
- there will be „ eee reite the Diitrine | 
Fer ments, nor the Hypothe Hi. of Tube, Vir, 
| » nor the Hypotheſis of Tubes differins 3; 
0. II. ering 


zo the Figures of their Orifices ; both which have 
{cveral Times been demonſtrated to be falſe 
That the Glands are nothing but Conyolutions 
of {ſmall Arteries, the greateſt and moſt accurate 
Anatomiſts of this Age, Malpighi, Bellini, and 
Nach, have diſcover d. And indeed, that all the 
Veſſels of the Body, in which the Liquors are 
continually moving, can have no other than a 
Cylindrical or Conical Form, is demonſtrable fron 
the Nature of Fluids, whoſe Preſſure is always 
perpendicular to the Sides of the Veſſel contain- 
ing them, and equal at equal Heights of the Flu- 
id. If therefore the Sides of the Veſſels are ſott, 
and equally. yielding every where, (as are all the 
Tubes in the Body of a Fata) they mult, by the 
Preſſure of their contained Fluid, be equally eve- 
ry where diſtended ; and conſequently the Scction 
of ſuch a Veſſel, perpendicular to its Axis, mutt 
be a Circle; and therefore the Veſſel mutt be ci- 
ther a Concave Cone or Cylinder, or at leaſt ſuch 
a Figure whoſe Tranſverſe Section, normal to 
the Axis, mult be a Circle. | | 
The Circalar Orifices therefore of the Glands 
can only differ in Magnitude; and all Sorts ct 
Particles, of a leſſer Diameter than that of the 
Orifice of the Gland, may enter it: So that wWith- 
out ſome further Contrivance, That Fluid which 
contains the biggeſt Particles, muſt like wiſe couſitt 
of all the Particles of all the other Secretions; 


neither could any Fluid thicker than the Blood 


be ſeparated from it, becaule of the great Propor- 
tion of the Aqueous Fluid, whole Particles be- 


ing vaſtly ſmaller than any other, and inviſible 


to the belt Microſcopes, mult enter all the Glands, 
and be mixd with the ſecerned Fluid. 
Now how this Inconvenience may LE preven- 
ted, and how the Particles of any Size may either 
be ſeparated by themſel ves, or with any aligned 
Portion of the Aqueous Fluid, or of other leſter 
Particles, I {hall endeavour to thew.' | 


Suppoſe then A B to be à {mall evaneſcent Arte- 
ry, and that the Particles of the leaſt Size were 


to be ſeperated from the reſt. _ 


* 
Sg 


From the Side of the Artery. muſt ariſe the 


Gland or Tube C X, waogſc Orilice at C is: ſuch 


as is Capable of admitting ouly Particles of the 
leaſt dize, together with che Aqueous Fluid: 
Thele therefore will be ſeparated. from all the 
other Pariicles of the Blood, and the Tube CK 
bing 3 Cylinder, they will pals to ie further 
nd. A, Which is ſuppesd. to be the Excret 
Duct of the Gland. ÞPRE Ape the Bpepecory 


queous Fluid, | 1 


my 
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HIER D124, n 5 that ſtich a Fluid as js x&Guiſite may paſs through 


the Excxctol Duck N Honi the Tube CK; you 
mulf1mabtine, that Jeyeral_ other ſmaller nals 
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are to ſmalll, that they admit no other Partic! 
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velides thote of the Aqueous Fluid, to paſs thro 
hein; and theretore as the leaſt Particles, toge- 
er with the Aqueous Fluid, paſs along the 
Tube C K, the Aqueous Fluid mult conſtantly 


be diminiſhed; and the Quantity of the leaft 


but thro the Excretory Duct at &: And 


, G, that 1s, in Proportion to the Length of 
the Tube CK. And therefore, according as the 
Gland is longer or ſhorter, ſo the more or leſs 
Aqueous Fluid will paſs through the 
the Excretory Duct at X; and conſequently, the 
tecreted Fluid, on this Account, be Thicker or 
7 Dinner. ü 

[t the Paiticles of a middle Size, between the 


biggeſt and the leaſt, are to be drawn oft from 


the reſt of the Blood: Let the Orifice at the 
Gland C be juſt ſo big as to admit thoſe Particles, 
and not any other of a larger Size. Theſe Parti- 
cles therefore, with the Aqueous Fluid, and all 
better Particles, will paſs thro the Orifice C; 
but if the Canals D, E, F, G, are big enough 
to receive all the other Particles, and too little to 
admit thoſe that are to be ſeparated, it is evident, 
that thoie Particles muſt arrive at the Excretory 
Dutt X, with what Proportion of Leſſer Particles 


1 


Particles ſtill remaining, they can paſs no 5 18 | 
ns 

Diminutzon of the Aqueous Fluid will always an 
be according to he RT of the Canals, D, E, this Means 


GLOBULES, are ſuch ſmall Particles of Mat. 
ter as are of a Globular or Spherical Figure; A 
the Red Particles of the Blood which twin * 
the tranſparent Serum, which are eaſily iſcore. 
rable by the Microſcope ; and tis pleaſant to le 
how theſe Blood Globules, whenever they come 
within a due Diſtance, do attract one another 
and unite like Spheres of Quickſilver; and he 

the Blood ſeparates into two Pan” 
one of which 1s the Coagulation this Way & 
the Red Parts of it, and the other is the Serum 
Now the Serum conſiſts of a great Number gr 


Orifice of Corpuſcles or ſmall Particles (but they are not 


all Spherical nor Globular, like the Red Gio. 
bules of the Blood) and theie of various Figur 
and Magnitudes, and ſwimming in a Limpid 
Fluid. And theſe Serous Particles don't unite 
with, nor atract one another as the former dig 
till tome Part of the Fluid in which they ſwim 
hath been evaporated by Heat; but then they do 
(and torm a 88 as the Blood Globule; 
did. So that the Power of Attraction is 
in the Red Globules, than in 
the Scrum. | 
GLYPHICE, is a Part of Sculpture, being 
the Art of Cutting, Carving, or Caſting, the 
Images and Reſemblances of natural Things in 
Metals. | | | 
GOLD Mines. In Phil. Tranſ. N. 58. Dr. Ely, 
Brown gives the following Account of the Gul 
Aines in Hungary. Pang the 7 Mine Towns in 


greater 
the Particles of 


11 095 (which are not far from one another, 
viz, Chremnitz,, Schemnitz,, Newſol, Coningsberg, 


Bochantz,, Libeten, and Tiln) Chremnitx 1s the 
Richeſt in Gold. They have alſo at preſent, Gold 
Mines at Bochantz, ne Coningsberg ; and they re- 
port in that Country, that there hath been for- 
merly a Rich Gold Mine at Glaſs-Hitten, but 
loſt ſince that Berhlew Gabor over-ran thoſe Parts, 
__ the Undertakers ſtopped up the Mine and 

ed. | 

They have worked in the Gold Mine at Chren- 


nitz 900 Tears. This Mine is divers Engliſh 
Miles in Length, and about 160 Fathoms Deep. 
Many Yeins of the Oar run to the North, and to 
the Eaſt. They work alſo towards One, Ino and 
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zs required. 
any others, many Proportion: And this is done 
Spiral, or otherwiſe contorted, and D, E, F. 
any ot theſe are fo ſmall as only to admit Parti- 
phæducts ariſing in great Numbers from thoſe 
GLANDUL4 Miliares. 
CLANDULE Myrtiformes , are the Con- 
GLANDUL# Sebacee, are 2 large Number 
rate a greaſy Matter like Tallow or Sebum, their 
the Surface of the Skin, he faith, hardens there, 
as thoſe that ſecrete the Scurf and Dandruff that 
Prince Rupert's Drops ; ate {mall Parcels of coarſe 
are let fall or dropt from thence into a V 
noinenon ; ix. as toon as you break off the leaſt 
and ſome of the Pieces will be as imall as Dutt. 


cl of | 
Metalline: And from a clear 


Three of the Clock, as they ſpeak ; for the Miner. 
direct themſelves under Ground by a Compaſs, 
not of 32 Points (ſuch as is uſed at Sea), but by 
one of 24; which they divide, as we do the 
Hours of the Day, into twice Twelve. Of the 
Gold Oar, ſome is Whue, and ſome Black, Red, 
or Yellow: That with Black Spots in White 1s 
eſteem'd the beſt, as alſo the Oar which lieth 
next to the Black Veins. This Oar is not Rich 
enough to ſuffer any Proof in {mall Parcels, 
like that in other Mines, whereby to know what 
Proportion of Metal is contain d in it; but = 
pound a very great Quantity thereof, and wa 

it in a little River, which runs nigh the Town. 
The whole River being divided, and admitted 
into divers Cuts, runs over the Oar continually, 
and ſo waſheth away the Earthy Parts from the 
iver above the 


Town, by its running through ſo many Works, 


and over ſo much pounded Oar, it becomes be- 


low the Town a Dark-Vellow Stream, of the 
Colour of the Earth of thoſe Hills. : 
There have been Pieces of Pure Gold found in 


And thus we ſee how any Sort of Particles ma 
he drawn off, either by themſelves, or mix d wit 
in the moſt ſimple Manner, only by Arteries ; 
tor CK is only a ſmaller ee. either Straight, 
and G, are again Arteries maller than it; and if 
cles of Serum, they will conſtitute Lywphatick 
Veſſils. From whence it is, that we find Lym- 

Glands that ſeparate thick Humours ; as from 
the Teſicles, Liver, WC. ED b 
Sce Miliares, and 
Sh ES. : 
tractions of the Fibres of the broken ymen, 
upon the firſt Coition. | 
of Glands which he under the Skin of the Auri- 
cula of the Ear; and which, becaute they ſepa- 
| firtt Diſcoverer Valſalva, in his Book of the Ear, 
calls by this Name. Tius Sebum being carried to 
and turns into a ſcaly greaſy Subſtance, not un- 
like that of Bran. Perhaps they are ſuch Glands 
ariſes from Combing the Head. 1 
GLASS Drops, or Bubbles, ſometimes call'd 
-green Glaſs, taken out of the Pot in Fuſion at 
the End of an Iron Pipe; and being —_— hot, 
Cold Water, and ſo lie there till they are ſen- 
_ iibly cold. Theſe exhibit a very ſurpriſing Phæ- 
Bit from the Stem of 1t, or pecked End, the whole 
Bulk of the Drop flies to pieces with a brisk Noiſe, 
Dr. Hook, in his Micrographia, hath a particular 
Diſſertation upon this Subject. | 


Log Th To, 
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the Mine. Some of which 1 have ſeen in the 
| Emperor's Treaſury, and in the Eleftor of Sexo 
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Repoſtory ; one Piece as broad as the Palm of my 
Hom 4 others lels, and upon a White Stone 
many Pieces of Pure Gold; but theſe are very 
Rare. | 
The common Yellow Earth of the Country 
near Chremnitz, although it be not eſteem d Oar, 
affords ſome Gold: And in one Place I ſaw a 
oreat Part of an Hill digg'd away, which hath 
een caſt into the Works, waſhed and wrought 
in the fame Manner as pounded Oar with conſi- 
. denable Frome... <-- 

Some Paſſages in this Mine, cut through the 
Rock, and long; diſus'd, have grown up again; 
and 1 obſerv d the Sides of ſome, which had been 
formerly wide ach to carry their Oar through, 
to approach each other, io as we paſſed with 
Difficulty. This happens in Moiſt Places. The 
Paſſages unite not from the Top to the Bottom, 
but from one Side to another, oo 

There is Vitriol in this Mine, White, Red, 
Blue, and Green; and alſo Vitriol Waters. There 
is a Subſtance found, which ſticks to the Gold 
Oar, of {mall pointed Parts like Needles, call d 
by them Antimony of Gold. There are Chryſtals 
found here, and ſome tinctur d Yellow, 

The Miners will not allow any Quicłſilver or 
Brimſtone to have been found here; yet in the 

lately mention d Antimon) of Gold, there is evi- 
dently Sulphur, as I perceiv d by burning. The 
Quicſſilver Mine, mentioned in the Anſwer to 

Lercher's Inquiries, Mund. Subter. is an Hungarian 
Mile, or 7 Engliſh Miles diſtant from Chremnitz, 
and is not wrought in at preſent. | 

There is a Vitriol Mine in theſe Hills near the 

Gold Mine; the Earth or Oar of it is Reddiſh, and 
{ſometimes Greeniſh, This Earth is infuſed in 
Water, and after 3 Days, the Water 1s poured oft, 
and boiled 7 Days in a Leaden Veſſel, till it comes 
to a Thick Granulated Whitiſn Subſtance, which 
is afterwards reduc'd to a Calx in an Oven, 
and ſerveth in the making Aguafortzs, or the 
Separating Water uſed at Schemnit . 

They Have divers Ways of taking the Gold out 
bol its Oar; by Burning the Oar; by Melting; 
= by Adding Silver Oar and other Minerals Sand, 
and Lead, as they find the Oar Fluid or Fixd. 

But without Lead they proceed thus: 

They break and pound the Oar in Water, very 


upon Cloths, and by the gentle Oblique De- 
ſcending of the Mater over it, and their conti- 
nual Stirring it, the Earthy, Clayiſh, and Lighter 
Parts, are wathed away, while the Heavier and 
Metalline remain in the Cloths; theſe Cloaths 
are aticrwards wath'd clean in ſeveral Tube, and 
the Water, after ſome Settling, poured off from 
its Sediment; which Sediment is again waſh'd, 
and ſtirred up in ſeveral Veſſels and Troughs, 
till at length they ſprinkle Quick ſlver upon it, 
and knead it well together for an Hour, and then 
waſhing it again in a wooden Veſſel, after the 
Separating of much of it which the Quicl ſilver 
touches not; by ſtriking this Veſſel agalnſt their 
Leg, they bring the Gold and Quiclſilver together, 
in an Amalgama, to one Corner of it. From 
this Amalgama they ſtrain as much of the Quick- 
 filver as they can through coarſe Cloths firſt, 


and then through fine; then they put the Maſs 


remaining upon a perforated Plate, which they 
let over a deep Pan placed in the Earth, in the 
Bottom of which Pan they alſo put Onict/lver ; 
This Pan they cover, and Laute the Cover well, 


and then making a Charcoal Fire upon it, they 
drive down the Oxickilver, yet remaining in the 
Gold, to the reſt in the Bottom of the Pan ; 
then taking out the Gold, they caſt it into the 
Fire, that it may become Purer. 5 
Concerning Cranach- Gold, 1 cannot learn that 
there is any ſuch Gold, or Place where Gold is 
digg d; in Hungary; but in Germany I think there 
is, for Agricola mentions ſuch a Place as Golde- 
Cranacum, and another call'd Golde-Crona. 

For the exceeding Minuteneſs of the Conſti- 


| tuent Particles of Gold, fee Ductility. 


— GOTHICK Manner of Building, was unhap- 
pily brought into Uſe, after the Irruption of 
thoſe barbarous Nations, the Gorhs and Vandals, 
&c. from the North, and the Moors and Arabs, 
from the South and Eaff, into the Civiliz d 
World. Theſe rude People demoliſh'd what 
they could of the Ancient Greek and Roman Ar- 
chitecture, and inſtead of thoſe Admirable and 
Regular Orders and Manner of Building, intro- 
duc d a licentious and fantaſtical Manner, which, 
tho ſometimes adorned with Expenſive Carvings, 
and Coſtly, tho Lamentable, Imagery, is without 
any of that Auguſt Beauty, and juſt Symmetry, 


4 the Fabricks of the Ancients entertain us 
with. | | 


GRAMMAR, is thus very juſtly defined by 


Mr. Johnſon, in his Grammatical Commentaries : 


That it is the Art of expreſſing the Relations of Things 


in Conſtruction, with due Accent in Speaking, and 
Orthography in Writing, according to the Cuſtom of 
thoſe whoſe Language we learn, 


GRAND Days, are thoſe in every Term fo 


lemnly kept in the Inns of Court and Clfancery ; 


viz. In Eafter Term, Aſcenſion Day ; In Trinit 

Term, St. Fohn Baptiſt s b 4 
Term, All-Saints Day (and of late, All-Sozls 
Day); and in Hillary Term, the Feaſt of the Purifi- 
cation of our Lady, commonly called Candlemas 
Day. Theſe are Dies non Furidici, no Court Days. 


to expreſs, that in a Picture there is ſomethin 

very great and extraordinary, to ſurpriſe, pleaſe, 
and inſtruct. Where this is found, they ſay the 
Painter was a Man of the Grand Guſto, or Gout: 
And they uſe the Words Sublime and Marvellous, 


: V when they ſpeak of a Picture, in much the ſame 
Fine; they waſh it often, and lay it in Powder Senſe E 


| . 
GRAPPLINGS. The ſame with Grapnels. See 
that Word in Vol. I. . 
GRAS-Hearth, was formerly the Cuſtomary 
Service for all the Inferior Tenants to bring their 
Plows, and do one Days Work for the Lord 
within four Days after Michaelmas. 
GRAVITY. Dr. Gregory, in the Preface to 
his Excellent Aſtronomy, ſhews, That the An- 
cient Aſtronomers knew that the Heavenly Bo- 
dies gravitated towards one another, and were 


7 


kept in their Orbits by the Force of Gravity. 


And that when Democritus, Metrodorus, and Di- 


| ogenes, and afterwards Anaxagoras, Archel aus, 


and Eaurypides, maintain d the Sun and Stars to be 
great Globes of Stone or Metal heated red hot; 
| they meant by it, That they were heavy Bodies 
of ſuch a Denſity, and heated to ſuch a Degree, 
as to enable them to retain their Fire and Heat 
for the Purpoſes they were deſigned. 
Anaximenes ſaid, the Fix d Stars were of a 
Fiery Nature, but had Bodies of an Earthy Na- 
ture moving round them, which we can't les 
as we can them. And this Opinion he had from 


Anais 


ay; In Michaelmas 


GRAND Gifte, is a Term uſed by Painters, 
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Aaixinander, and'he from Thales Mile ſius 5 who 


lar, that the Moon was an Earth like ours, and 


' Plane, have its Line of Gravity CP falling with- 


cut its Baſe OE; then that Body muſt fall 
down, and will fall ou that Side where the Per- . 
more Compendious Way; wiz. Tay the given 


. eIITeToOn ey ere wa———_ 
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was the firſt of the Jonick Sect of Philoſophers; 
among whom this was a received Notion. | It 
got allo into the /:alian Philotophy ; for thoſe of 
that Sec maimtaind each Star to be a World, 


and to have Earths or Planets moving, round it, 
in the Infinite Mundum Space; and in particu- - 


inhabited by {ome fie Sorts of Living Creatures, 

In the Leipſick Aci of May, 1690. there is a 
Diicourle about the Cauſe of Gravity, by Mr. Leib- 
nitæ, together with a Defence of his Opinion of 
the True Laws of Nature againſt the Carteſtans. 

GRAVITY, its Centre, is a Point in every 
Heavy Body, thro which any Plane whatever 
being drawn, will divide the Body into two 
Parts of equal Weight. . 

And the Plane ſo dividing the Body into two 
Parts, equal in Weight to each other, is call d 
> Plane of Gravity. 11 : 
gals ax Lane in this Plane which paſſes 
thro the Centre of Gravity, is called the Diame- 
tcr, or Line of Gravitation, Propenſion, and (by 

ome ) Ianiction. 1 5 5 
; 757 Line of Direti ion of Gravity, or Line of Gra- 
vity, is perpendicular from the Centre of Gravity 
to the Horizon. | 
If a Body, being plac d upon an Horizontal 


A 
4 ? „ Sn . 


GRE 


I ſhall here, from Sturmius, give you a gag 
Mechanical or Practical Way for finding ge 


Centre of Gravity of Regular or Irregular Solids 


by which alſo the Planc of Gravity, and the Di. 
ameter of Gravity, may be determined. Apply 
to the Solid ſuſpended by a Rope, as CD, on 
both Sides of it, the Perpendiculars E G and F 
ſo that they may touch in the Lines 7 X, LA 
which thould be mark'd out with Chalk, Gz 
and then be joined above and below by th, 
Tranſverſe Perpendiculars JL, X 4, to that 
one of the Planes of Gravity, IX, AL, my 
be gained: Allo having turn'd the Solid aboir, 
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find out, after the fame Manner, another ſuck 
Plane of Gravity, I i, & , which will cut the 
former above in D, and below in d; and the 
the Diameter of Gravity D d will be had. The 
hang the Solid tranſverſly, and the fame War 
find another Diameter of Gravity N P, which 


pendicular C falls. 


wilt cut the former in O, the Centre of Graviy 


| ſought. 


1 


And in ſome Caſes, there may be yet uſed: 


But if that Line C Y falls any where within Solid AB on the fine Edge C D, of any Hys- 
O E, the Baſe or Foot on which the Body lands, z0chliop,turning and moving it about till it will 


e 


r „„ | | 
the Body: will rett there without Danger of fal- 


lng. 


GELIETT TI bee 
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without the Baſe, it will tumble over; but 
when it talls within, as in N. 2, it will only 
ide dokvn. DE os har ns oe 
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And if a Body be placed on an Inclined Plane, | 
and CP the Line of Gravity, as in N. 1. falls j - 


reſt there in Equilibria ; then will that Plane, in 
the Body or Solid which anſwers perpendicularly 
to the Edge of the Hypomracblion, be one of the 
Planes of Gravity : Then find out ſuch awther, 


by poiſing the Solid another Way oblique to the 


former, ſo will their common Section be one 
of the Diameters of Gravity: Laſtly, roll ih: 


Solid into another Poſition, and then repeat the 


tormer Way of finding another Plane and Di- 


meter of Gravity; 'fo ſhall the. Intcrſection & 


this Diameter of Gravity with "the former h 
the Centre of Gravity ſought... 


— GREAT Girele-Sailing, is conducting a Ship 


Or the Muhenmical Way of finding Centres (if it be poſſible) in the Arch:ot a great Cirok, 


of Quvity, Sec Centres of Gravity, in Vol. II. 


which paſſes thro' the Zenith of the two Fog 
rom 
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as are not any where really exiſting in Rerum 


made to receive the Tennons of the Forts, the 


trom whence : all other Guards are detach'd : 


are detach'd for the Po and Magazines; and 


dy allo of 12 or 16 Horſe, which are poſted 


„ * 
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Method is not practicable at Sea, tho the nearer 
a Ship can keep to it, the better. Sce Sir Jonas 
Moors Navigation. | a Co 
GREE, en the French Word Gre, ſignifies in 
our Law, Contentment or Satisfattion. © Thus 


whence and to which ſhe is bound. But this from 


in 2 K. 2. c. 15. to make Gree to the Parties, is to 
give them Contentment or Satisfaction for an 
Offence done to them. So in 25 E. 3. c. 19. Ts 


appointed that Judgment ſhall be put in Diſpenſe, 


till Gree be made to the King of his Debt. Hence 
Agree, Agreement, Cc. | | 


GREGARIOUS Birds, are ſuch as do not hve 


ſolitarily, but rg in Flights or Coveys, a 
reat many together in Company. 
5 GREUT = the Miners Word for the Earthy 
Part of what they dig up, and which hath no 
Mine or Oar. in it, but is peculiar to each parti- 
cular Load; i. e. ſuch a Load hath ſuch a co- 
joured Greut. The common Earth, which is the 
looſe Mold above the Shelf, in which find the 
Shoad, they call Deads. ff 7 
GROOVE, is the Shaft or Paſſage into the 
Lead Mines, and by which they draw up their 
Oar. | | 
GROSSE. Formerly a Villain in Groſs, was 
ſuch a ſervile Perſon as was not appendant or 
annex'd to the Land or Mannor, and to go along 


with the Tenure as an Appurtenance of 1t ; but 


was, like the other Perſonal Goods and Chattels 


of his Lord, at his Lord's free Pleaſure and Diſ- 


poſal. And thus Ad vouſon in Groſs,1s diſtinguiſh d 
trom Advouſon Appendant. 7 
GROTESQUE. or Groteſta Work, is the ſame 
with what is ſometimes call'd Antick ; being a 
Confus'd Compolure of Figures of different Na- 
tures, Sexes, Cc. and uſually of ſuch Fancies 


Natura. >= 

GROUND Plates, in Architecture, are the 
outermolt Pieces of Timber lying on or near the 
Ground, and framed into one another with Mor- 
teſſes and Tennons : In theſe alſo are Morteſſes 


Summer, and Girders; and ſometimes the Trim- 
ners for the Stair-Caſe and Chunney-Way, and 
the Binding Joiſts. 75 . | 


' GROUFFFE, in painting or Sculpture, is a | 


Knot or ſeparate Collection of Figures, which 
appear to have ſome plain Connexion with, or 
Relation to one another, by the Deſign of the 
_ Ck 
GUARD, in the Military Art, ſignifies a 
Duty or Service paid by the Soldiers, to ſecure 
the Army or Place from the Surprizes and Efforts 
of the Enemy; and of this there are ſeveral 
Kinds: As, 1. The Main Guard; which is that 


Thote who are to mount the Guard, meet at 
the reſpective Captains Quarters, and are carried 


from thence to the Parade; where, after the | 


Whole Guard is drawn up, the Small Guards 


then the Subaltern Officers: throw Lots for tlieir 
Guards; and are commanded by: the Captain: of 
the Main Guard. 2. Advance: Guard, is that 
Farty of Harte of Foot-w buchanarch before a Bo- 
dy, to giver Notice of -approachuig Danger, 

When an Army upon their March, the Grand. 
Guards which thoutd;mainit that Day, ſerve as 
Advance Guards to the Army. That tmail Bo- 
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under a Corporal or Quarter-maſter before the 


Grand Guard of a Camp, are called the Advance 
Guard. 3, Grand Guard, ate 3 or 4 Squadrons 
of Horſe commanded by a Field Officer, and 
poſted before the Camp, on the Right and Lett 
Wing, towards the Enemy, for the Security ot 


the Camp. 4. In a Camp allo every Battalion 


poſts a {mall Guard, commanded by a Subaltern 
Officer, about 100 Yards betore its Front ; and 
this is call d the Quarter Guard. As, 5. That 
{mall Guard of Foot which a Regiment of Horſe 
mounts 1n the Front of the Regiment, under a 
Corporal, is call'd the Standard Guard. There 
is alſo, 6. The Picquet Guard, which is a good 
Number of Horſe and Foot, which keep them- 
ſelves always in a Readineſs in caſe of an 
Alarm: The Horſe are ſaddled, and the Riders 
booted, all the while ; and the Foot draw up at 
the Head of the Battalion at the Beating of the 
Tatton; but afterwards return to their Tents, 
where they are in a Readineſs to march upon an 

{udden Alarm. This Guard is to make Reſiſtance, 


in on of an Attack, till the Army can get 
ready. 


| GUARDIAN of the Spiritualities, is he that 


collects the Spiritualities of any Biſhoprick du- 


ring the Vacancy of that See. The Dean and 


Chapter of Canterbury are Guardians of the Spiritu- 
alities for the whole Dioceſe and Province, du- 
ring the Vacancy of that Archbithoprick. 
UERITE, in Fortification, is a ſmall Tower 
of Wood or Stone, plac'd utually on the Point 
of a Baſtion, or on the Angles of the Shoulder, 
to hold a Centinel, who is to take care of the 
Ditch, and to watch out againſt Surprizes. ; 

GULE of Auguſt, is the Day of St Peter ad 
Vincules, celebrated formerly and now on the 
firſt of Auguſt. See Hoſpinian de Origine Feſto- 
rum, Fol. 85. 

GUN Ponder. The wonderful Exploſion of 
this miſchievous Compoſition (when it is kind led) 
ſeems to ariſe from hence: That the Sulphur and 
Coal-duſt being Bodies very quickly ſet on Fire, 
they do very ſwiſtly accend the Nitre ; whote 


Spirit being thereby rarified, breaks out with a 


violent Explolion, like the heated Vapour of 
Water out of an Aolipile. The Sulphur alſo 
being of a volatile Nature, is it ſelf alto conver- 
ted into Vapour, and ſo cucreaſes the Exploſion ; 
and that Part of it which is of an Acid Nature, 


(as that Spirit which they call Oil of Sulphur 


per Campanam) upon the Accention, breaks out, 


and cntruig 119 the fix d Body of the Nitre, 


loofens and lets out its latent Spirit allo, hereby 
3 a yet much greater Fermentation and 

cat. : 20804. 2D 

And if you mingle Salt of Tartar with Gun- 
Powder, and let that Mixture be gradually heated 
ill it come to take Fire, the Exploſion will be- 
come much more quick and violent; and this 
can ariſe from no other Cauſe than from the 
Action of the Vapour. of the Gun- Poder on 


| the Salt of Tartar. By what Means the fall 


Particles of Bodies do act upon one another with 
this Imimenſe Violence, you will find under the 
Word 42 — : eee | 
N- Foam, in x Ship, is the Appartment un- 
der the Great Cabin; where the Maſter Gunner 
and his Crew rendezyous, get ready their Car- 
tridgcs, &c. and do all Things belonging to their 
Buſineis. 0 | e | . 
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GUN 
ENI ERS Line, Deſigning in this Volume, 
the Deſcription and Uſe of the aden ale 
Rules, and other Mathematical Inſtruments; 
thall now give you the Conſtitution and Ule of 
this Famous Line. Provide a Ruler of any Me- 
tal, Wood, Cc. that is proper, of any Length, 
(the larger the better) and according to the de- 
ſigned Length of your Line of Numbers, divide 
a Line of-the ſame Length into 10000 equal 
Parts; and then having Recourſe to a Table of 
Logarithms, take off from the ſaid Scale the 
Artificial or Logarithmic Numbers anſwering 
to the Diviſion of your intended Line, Sire 
the Index or Cha racteriſtiæx) and theſe Diſtances 
well graduate your Line of Numbers, and di- 
vide it into its Primes, Tenths, Centeſms, Cc. 

For the firſt eminent Nine unequal Parts, 
which have the Nine Digits annex d, are call d 
Primcs ; and the Subdiviſions of thoſe into Ten 
leſſer Parts are called Tenths ; each Tenth is divi- 
ded, or ſuppoſed to be ſo, into Centeſms ; and 
thoſe Centeſms into Millains, as Mr. Wingate calls 
them. Numeration therefore, as they call it, on 


the Line will be very eaſy; and you may know | 


readily how to find the Point exprethng any 
Number of not above 4 Places on it. Suppoſe 
the Number were 4867; The Figure 4, on the 
Line, expreſſes the Place of 4000; thence accoun- 
ting 8 Tenths ſurther to the Right Hand, you 
will have the Place of 4800; and in the next 
Tenth, reckoning forward ſix Subdiviſions, you 
will have the proper Point for 4860; and then 
in the next Cexteſrs, taking or gueſling at 2, (and 
Practice will make 95 caly) you will find the 
Point (nearly) for 4867. | | 
But if your Number had been b 5 
45 486; then the Digit Figure 4 on the Line 


would only have repreſented 400. And if it had 


been but of two Places, or a ſingle Figure, the Fi- | 
gure 4 on the Line would have been 49, or 


barely. 4 Unitcs accordingly. Tis plain allo, 
that any Deci actions a | 
will be repreſented on the Line as eaſy as Whole 
Numbers, Regard being only had tothe Point or 
Line of Separation. V 


Prob. H. 1% Numbers being given, to find 4 

Third or Feurth Gtometrical Proportiun. 

ot Rare | = „ : * ; 

The Line being nothing bu 6 ̃ 
richms or Artificial Numbers in an Arithmetical 
Proportion; tis plain, it the Compaſies be ex- 


ended from the firſt Term to the ſecond, the | 


lame Diſtance will reach from the 3d to the 4th, 
from the 4th to the 5th, and fo on continually; 
only you 'muſt turn theLeg forward when a 
greater Term is requir'd, and backward, or to- 
wards the Left Hand, when the proportional 
Term requir'd is to be leſs; as common Senſe 
will direct. Thus if the Two Numbers had 
been 10 and 12, the Third Proportional forward 
would be 14.4, and backward 8.3, Ce. So that 
all Queſtions in any Practical Art, where ſuch 
kind of Proportionals are requir d, may, you ſee, 
eaſily be wrought by the Gunter Line. 


Prob. H. To multiply or divide one NW Je by 
Since in all Multiplication, As 1 is t6 the One 
Factor :: So is the Other, to the Produtt: And 


E 0 — 


656, the Area requ 
ut of 3 Places, 


mal Fractions and Unfixt Numbers 


but a Series of Loga- 


NN 


ſince in all Diviſion, As the Diviſor is to Uni. 
ty : So is the Dividend to the Quotient. E. 
ther of theſe Rules may be eaſily wrought by 
Line of Numbers, ſince tis only finding à 
e to Three Terms given. The Ex 
of the Compaſſes there fore, from 1 to the M 
plier, will reach forward in Whole Nu 
from the Multiplicand to the Product: A 
Extent from the Diviſor to Unity, will reach 
from the Dividend to the Quotient. If citber 
or both Numbers be Decimal Fractions, the N.. 
ture of the Product or Quotient mult be deter. 
mined by the Rules given about managing of 
{uch Fractions; but the ſame Figures will he 
found by the Line, let the Nature ar Value ct 
the Numbers be what it will. N. B. How nu. 
ny Places mult be in the Product or in the Quo- 
tient, may be diſcovered eaſily by the Rules cf 
Common Arithmetick, and conſequently to 
what Exactneſs you muſt endeavour to go in the 


| 


che | 
4th 
tent 
ulti- 
mbers 
nd the 


* 


Line. 


Prob. HI. Three Numbers bein jvew to find 
Fourth in a Duplicate Ratio 2 = 


* * 


This relates to the Proportion of Surfaces 
Area s, which, when Similar Figures, are be 
Duplicate Ratio of their Homologous Side, 
Let the Diameter of a Circle be 14 Inches, and 
Its Area 154; What is the Area of a Circle, whole 
TNT TT TESTS 2 

Extend the Compaſſes 


from 14 to 28; thi 
Extent will reach from 1 s Map, 


om 154 to 308, and thenceto 
W 
Prob. IV. To Three Mere hben, to find | 
Fourth in a Triplicate — | : 5 
| 4 relates to Solids, and their Proportion to 
ines. N Es | 
Let the Diameter of an Iron Bullet be 4 In- 
ches, and its Weight 9 Ib. What will a Bullet 
weigh, whoſe Diameter is as much more; viz. 
Ihe Extent of the Compaſſes from 4 to 8, ap- 
plied to 9, and turn d three Times, will at lf 
tall on 72, the Weight ſougllt. 


: 
ö 


| 


Prob. V. To fad 4 Mean Proportional lerne 
2 Two Numbers given: 4s ſuppoſe betnern d 
an 3 2; 3 Lo A a8 


Extend the Compaſſes from $ in the Left Hand 
Part of the Line, to 32 in the Right, and then 
biſect that Diſtance; the half {hall reach eithel 
n 8 to 16 forward, or from 32 to 16 back 
war 1 eee ee 


Prob. VI. To find Two or more Meas Proportimd: 
between two Numbers given, = 1 


Divide the Diſtance between the two Number 
into a Number of equal Parts, which (hall ex- 
| ceed the Means required by on; (as if 2 are ft. 
1 into 3, if 3 are required into 4, 6.) 8 
| ſhall the Feet of the Compaſſos when turncd 
from either of the Numbers torrards the olle, 
mark out the middle Propastionals requires L 


| 


AS 2 


? 
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PROBLEM VI 


To Extra the Square Root of any Number. 


14 


Biſſect the Diſtance berween | 
and the Point which reprelents the Number; 


and the Half being ſet from 1, will give the 
Point repreſenting the Root, * 0 


if i © 


PROBLEM,,VIL 


: You muſt Divide the Diſtance on the Line he- 
' tween 1 and the given Number, into as many 


and one of thoſe Parts fer from 1, on rhe Line, 
will find the Point repreſenting the Root re- 


1728 into three equal Parts, (3 being the Index 
of the Cube or Third Power) and one of thole 
ſer from 1 forward, will find 12 the Rozr 
VV 


V. B. Only obſerve to Point the Number whoſe 


if the laſt Point fall on the. firſt Figure of 
the Number, the former Way of accowi- 
ting on the Line will do: Hut if the laſt 
Point fall on the ſecond Figure or Place in, 


Hand towards the Right ;) then account 
the whole Length of the firſt Line of 


— 


the Second: As ſuppoſe the Root of 36 
were requir d; begin to take the 36 from 
the firſt I on the Left Hand in the Line, and 
account the 36 on in the ſecond Line; and 
then half that Diſtance being ſet from the 
firſt 1, will reach to 6 the Root in either 
the firſt or ſecond Line. So alſo if the 


Square Root of 1440 had been ſought : 


E 4 Account the whole firſt Line for your firſt 


wy looo; and then rhe 440 on in the Tenths 
4 between the ſecond 1 and 2: So will half 
* the Diſtance between the firſt 1 and that 


rah reach from 1 to near 38 in either 
ine. 


PROBLEM IX. 


bor the Uſe of the Line in Trigonometry ; See 


. that Word. 
{ The Uſe in Superficial Meaſure. 
FE PROBLEM X. 


Having the Diameter of a Circle, to find the Cir- 
5 cumference, 


Extend the Compaſſes from 1 to the Number 
expreing the Diameter; and then the ſame 


Extent will reach from 3.142 to the Circum- 


ference. 


Vol. II. 


1 on the Scale, 


For the Cubick Noot, or that of any Higher Power, | 


equal Parts as the Index of the Power expreſſes 5 | 


quird. Thus if the Cubick Root of 1728 were 
requird: Divide the Diſtancè between i ad 


15 


Root is to be Extracted (as in Extraction of 
Roots in Common rithmetick) and then, 


the Number ( reckoning from the Left. 


Numbers in, and carry the Account on in] 


PROBLEM XI. 


Having the Diameter, to find the Superficial Content, 


The Extent, as before, from i to the Diame- 
ter being found, ſer ir twice from the Point of 
7854 on the Line, and then it will reach to the 


Number expreſſing the Area. | 


| PROBLEM. XII. 

= | 1181 65 ; £4 DOA a Is 1 
'The Breadth of a Rectangle being given in Inch- 
' Meaſure, and the Length in Foot-Meaſure, to 
find the. Area in Feet. 5 5 


Extend the Compaſſes from 12 on the Line 
to the Breadth in Inches; and that will reach 
from the Length in Feet, to the Area in Square Feet. 
PROBLEM XIII. 

The Length and Breadth being given in Foot Mea- 
|; : 

| ſure, to find the Area in Yards. 


| The Extent from 9 to the Breadeh, will reach 
from the Length ro the Area in Yards, © © 


PROBLEM XIV. — 435 
To find the Area in jingle Perches, 7 27 


— — 
CY 


The Extent: from 16.5, to the Breadth, will 
reach from rhe Length ro the Content in Perches,:; 
And the Extent from x60 to the Breadeh, will 
reach from the Length to the Content in Acres, Sc. 


Tbe Uſe in Solid Meaſure. 150 
PROBLEM XV. 


The Depth and Breadth ef Right-angled Parallels- 
piped being given in Inch-Meaſure,and the Length 
in Foot- Meaſure, to find the Content in Feet, 


The Extent from 12 to the Breadth and Depth 
in Inches, being twice repeated from the Length 
in Feet, will reach ro the Content in Feet. If 
the Parallelopiped be Oblique-angled, you muſt 
find a Mean Proportional between the Breadth 
and Depth: And then the Extent from 12 to the 
Mean Proportional being twice repeared from the 
Length in Feet, will reach to the Content in Feet. 


PROBLEM XVI. 


To find the Solidity if a Cylinder, whoſe Baſe and 


Length «x given, 


The Extent from to the Baſe, will reach 
from the Length ro the Solid Content, 


PROBLEM XVII. 


Having the Diameter of a Sphere, to find its Sur- 


face and Solidity, 
The Extent from 1 to the Diameter, repeat 


reach to the Number expreſſing the Surface: 


G 


And if you repeat the Extent from i to the Dia- 
Eff meter. 
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twice from the Point of 3.142, and that will 
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meter, three times from. 5238 on the Line, that 
will reach to the Solid Content requir d. 


I, Uſe in Intereſt and Annuities, 
PROBLEM XVIIL 


To ſinel what any Sum will encrenſe at 6 per Cent, 


Intereſt upon Intereſt, if forborn a certain Time, 


Suppoſe 273 l. for 5 Tears. 


$ 


Extend the Compaſſes from 100 to 106, and 
then repeat that Diſtance five times from 273, ſo 


will the Point at laſt fall on 402.1, or 402 /. 
2 5. which is the Principle and Intereſt requir d. 


PROBLEM XXX. 


A Sum of Money being due for a Time to come, to 
know What tis worth in ready Money, 


| This is | the Reverſe of rhe Laſt. 
PROBLEM XX. 


A Yearly Rent or Annuity being forborn for a Term 
of Years, to find what the Arrears will amount 


to, at the Rate propoſed, 


As ſuppoſe a Rent or Annuity of 12 J. per Ann. 
were forborn ſixteen Years ; What will the Ar- 
rears amount to at the Rate of 8 J. per Cent. 
Intereſt? 

Firſt find the Principal anſwering to 12 J. by. 
faying, If 8 J. hath 100 /. for its Principal, what 
will 12/. have? Anſwer, 150 / Then I find 


teen Year, amounts, at 8 J. per Cent. 10 513.9, 
or 513 J. 18s. Our of which deducting 130% 
che Principal anſwering to the Annuity given. 
there remains 363 J. 185. the Sum of all the Ar- 
rears requird. N TOR 


PROBLEM XXI. 


Lal 7 N 
To know what Annual Rent or Annuity is worth 15 
| | Ready Money, DES pee 


Find ( by the Precedent ) the Value of the 
Arrears at the End of the Term propoſed ; and 


in Ready Money ; and that will be the requir d 
Price or Value of the propoſed Rent᷑ or Annuity; 
v. gr, I find the Arrears of 12 J. per Ann. at "ng 
teen Years end, and at 8 J. per Cent. amount tg 
363 J. 18 5. And I find (by the 19grh Prov.) that 
the ſaid Sum is worth in Ready Money 1061. 4. 


Annuity propoſed is worth in Ready Money (af. 
ter 8 J. per Cent.) 1061. 45. 

If the Term of the Annuity don't commence 
preſently, bur ſuppoſe at five Years hence or to 


all rhar Time are worth in Ready Money ; thar 
is, what they are worth, when forborn in tk 
Inftance for twenty one Years. The Anſwer is, 
72 J., 61. 5 

GUTS : See Inteſtines. 

G17Y Rope : See Guy, in Vol. I. 

GWAIF, the ſame with Vai; i. e. ſuch 
Goods as Felons when purſued, caſt down and 
leave in the High-Way ; which become a For- 
feiture to the King or Lord of the Mannor, un. 
leſs the Right Owner legally claim them within 


(by Probl, 18.) that 150 J. being forborn fix- 


r k ä — 


a Year and a Day. 


HA B E N. 


then (by Prob/. 19.) what thoſe Arrears are worth 


And conſequently I conclude that the Leaſe or 


come, then you muſt find what the Arrears for 
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thoſe Old Servants which were commended to 


(of which, ſee Thunder in this Volume.) And 


mon Salt,will cauſe a very ſudden Congelation of 


thoſe very large Hail- Stones, weighing + or + of 


And tho perhaps in their firſt Concretion, or 
moderate Size of common Hail, yet in their long 
were alike inclined to Congelation, they might 


haps, many of them coaleſcing and incorporating 


For which pious Labours they were excuſed for- 


Pleas, where one Party is a Denizen, rhe other 


cted by a Statute of Edward the Third. 


HAL 


HAN 


HALLAGE, is a Feedue for Cloths brought 


| d 
call'd in a Charter of Cenu/ph | for ſale to Blackwell-Heall in London; and alſo the 
King 'of the Mercians, Anno $21, Du Toll that is due to the Lord of a Fair or Market, 
Freſne will have theſe to be no more than Dzivzres, | for ſuch Goods as are vended in the Common 


= kan Homines , Feſting-Men ; as; 


Rich Men: But no doubt the Word implies a | 
ſtricter Sence ; and ſignified either the Kings 
Guard or Retinue, which were at the Kings 
Pleafure to be Feaſting- Men, or plentifully enter- 
rained at the Houſes of his Tenants : Or rather, 


the Religious by the King; and ſo faſined on 
them for Corrodies, or Maintenance for Life. Some 
think that they were only Pledges and Sureties, 
or Friburghs ; which under their Chief or Princi- 
pal Tything Man, were to keep the King's Peace, 
and to be accountable for the Breach of it. 
 HABITATION, in the Civil Law, is the 
Term for one of the Perſonal Services, by which 
a Man hath a Right to live in the Houſe of ano- 
ther without Prejudice to the Propriety. 
— HADBOTE, was a Recompence made for the 
Violation of Holy Orders, or Violence offer d to 


Hall of the Place. | 

HALO. Mr. Hugens (vid. Phileſoph. Tranſ. 
N. 60.) endeavours to account for the Appearance 
of Halo's, or Circles round the Sun, thus: Thar 
they are formed by ſmall round Grains of a kind of 
Hail made up of two parts; one of which is opake 
and incloſed in the other, which is tranſſ arent; and 
the ſame way he accounts for the Parhelia;onlythere 
he imagines that the Icy Grains are of an oblong 
Figure, and rounding at the Ends like Cylinders 
with round convex Tops. Where ſome of theſe 
Cylinders are in an erect Poſition, the Circle 
they form will be white, and is cauſed by the 
Reflexion of the Rays of the Sun on the Surface 
of rheſe Cylinders, He proceeds afterwards to 


the ſame Hypothetis, and produces af Experi- 
ment of a Glais Cylinder of a Foot long, and 


Perſons in them. | 

HAIL. Dr. Walls in a Letter from Oxon to 
the Secretary of the Royal Society, and Printed 
in the Tranſactions, obſerves that Hail is very 
often an Attendant on Thunder and Lightning ; 


"tis well known, that in our artificial Congelati- 
ons, a Mixture of Snow and Nitre, or even com- 


Water. Now the ſame in the Clouds may cauſe 
Hail-Stones ; and the rather, becauſe not only in 
ſome prodigioufly great, bur alſo in common 
Hail- Stones there ſeems ſomewhat like Snow ra- 
ther than Ice, in the midſt of them. And as to 


a Pound; by the violence of their Fall tis mani- 
feſt they muſt have deſcended from a great Height : 


Congelation, their Bulk might be but of the 


Deſcent, if the Medium, through which they fell, 
receive a great Acceſſion to their Bulk, by, per- 


into one; as in that ſtrange Shower of Hail in 
December 1672. whereof there hung on the Trees 


a great deal in the form of Icicles, of a Foot or 
more in length. 


HAILWORKEFOLK ; 5. e. Holy Work-folk, 


or People who hold Lands for the Service of Re- 
pairing or Defending ſome Church or Sepulchre : 


merly from Feudal and Military Services. 
HALF- Bloom, is the Term for a round Maſs of 


Metal, which comes our of the Finery in all Iron- 
work : See Tron, 


HALF-Tangent-Lines : See Scale. 3 
HALF-Tongue, or Party Fury, is a jury em- 
panell d ina Cauſe where a Stranger is a Party; 
whereof the one Part conſiſts of Denizens, the o- 
ther Half of Strangers: And the ſame is uſed in 


a Stranger. This way of Tryal was firſt Ena— 


having within an Opake Kernel (which was a 
Cylinder of Wood) and the ambient Space was 
filled with Water: Which Cylinder being ex- 
poſed to the Sun, and the Eye diſpoſed in proper 
places, the ſeveral ſuccetfive id effexions and Re- 
fractions neceſſary to produce ſuch Effects did 
plainly appear. 1 7 
HALY-MOTE (alias Healge-mote) a Word 


ret ain d in Herefordſhire to this Day for a Court- 
Warren. It may ſignifie a Convention of Citi- 


Zens in their Court- Hal; or, a Holy or Eccleſia- 
ſtical Court. Cowe!'s Interpr. 


ſame, in the Laws of the Foreſt, as Expedita- 
ting: And Manwood faith, Canutus, in Can. 1. 


calls the Lawing of Dogs Genuſciſto, Hum: tri n- 


ing. RS 5 

HAMMER. Beſides the Sledge, or large Ham- 
mers, uſed by Smiths, there is, 1. The Hand Ham— 
mer, which is usd by the Smith at the Forge 
with one Hand. Its Edge is call'd the Pen; and 
the other part of the Head the Face; and the 
Hole for the Handle is call'd the Eye. 2. The 
Ryvetting-Hammer, chiefly us'd for rivetting or 


Work; bur tis ſeldom us'd ar the Forge. For 

the Smith's larger Hammers, ſee Sledge. 
HAMPER : See Hanaper, y 

HAMSOKEN, Haimſuken, Homeſohen, is the 


Term in Scotland for the Crime of Him that vio« 


lently Aſſaulteth a Man in his own Houſe : And 
our ancient Records call Burglary Hamſocne. 
HANAPER : See Clerk of the Hanaper, 
HANCES (in a Ship) are Falls or Deſcerts 
of the Fife-Rails, which are placed on Baniſters 
on the Poop, Quarter Deck, Sc. down to the 
Gangway. — — 
HANCES in Architecture are the Ends of E- 
liptical Arches ; and theſe are the Arks of ſai. 


ler Circles than the Scheme or Middle part of the 
Arch, | 25 


HANDBOROW, is a Surety , a Manpa! 


Vol. II 


! 4 . | 2 
ledge 3 1. e. an Inferior Undert:ker ; as Head- 
borow is a Sujerior or Chief Iuſtrument. Spelman, 


TIE 4 


account for the colour'd Hale and Parhelin from 


HAMBLING, or Hamelling of Dogs, is the 


ſetting ſtrait cold Iron ; or for crooking of ſmall. 


HAN. 
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ſize without Specialty. Cowel. 


they are in the ſame Time, the graver is the Tune. 


Such a certain Number of Courſes and Recourſes 


all ſuch Sounds as are Uniſons, let them come 


Tune, to the End, (as in Strings of Wire, which 


: String or Chord, as hath been ſaid above, con- 


/ 


H A R 


H AR 


HANDGRITH, was anciently the Word for 
peace or Protection given by the King with his 
own Hand. 


* 


HaND-HABEND, is a Thief taken with the 
Goods in his Hand, or upon him, as we ſay. 

HANGWITE, according to Raſtal, was a Li. 
berty granted to a Man whereby he was quit of 
a Felon or Thief, hang d without Judgment, or 
eſcap d out of Cuſtody. : 

HANSE, is an old Gothick Word, ſignifying 
a Society of Merchants combin'd rogerher for 
the good Uſage and ſafe Paſſage of Merchan- 
dize from Kingdom ro Kingdom, This Society 
was, and in part is yet, endow'd with many large 
Privileges of Princes reſpectively within their 
Territories. It had four principal Sears or States, 
where the Almain or German Merchants, being 
the Erectors of this Society, had an Eſpecial 
Houſe : One of which was here in London ; and 
call'd Gild-Hald a Teutonicorum, or among us 
vulgarly the Srzee!-Yard, or Stil. Tard. 

HAPPE, from the French Happer, to Snatch 
or Catch, is a Term us'd in our Law. As to 
Happe the Poſſeſſion of a Deed Pole. Littleton, 
Fol. 8. To Happe the Rents ; as if Partition be 
made between two Parcenors, and more Land 
be allow'd to one than to the other: And ſhe that 
hath moſt of the Land charges it to the other, 
and ſhe Happeth a Rent, ſhe ſhall remain an Aſ- 


HARMONY. Dr. Holder in his Diſcourſe on 
this Subject, ſaith, That when the Sonorous Bo- 
dy is conſtituted of Parts ſolid or tenſe, regular 
and fit to receive and expreſs the Tremulous 
Motion of Sound, equally and ſwiftly, it will then 
render a certain even Harmonical Tone or- Tune. 

The Tune ot any Note is conſtituted by the 
Meaſure and Proportion of the Vibrations of the 
Sonorous Body; 1. e. of the Velocity of thoſe Vi- 
brations in their Recourſes. | 

For the more frequent the Vibrations are, the 
acuter will be the Tune; and the ſlower or fewer 


So that any given Note of a Tune ; made by one 
certain Meaſure of Velocity of Vibration; Viz. 


(i, e, forward or backward Vibrations ) of any 
Chord or String in ſuch a certain Space of Time, 
doth conſtitute ſuch a determinare Tune: And 


from Voice, Bell, Pipe, or String, are made with 
Vibrations all equal to one another, | 
The Continuance alſo of the Sound in the ſame 


being once ſtruck will hold their Sound long in 
the ſame Note) depends upon the Equality of 
Time of the Vibrations from the greateſt Range 
till they come to ceaſe : As is the known Pro- 
perry of Pendulums : And a Muſical String ſtruck, 
is like a Double Pendulum, moving upon two 
Centres the Nut and the Bridge, and vibrating 
with its greareſt Range in the middle of its 
Length, and the Vibrations equal, even to the 
laſt; which muſt make it keep the ſame Tune as 
long as it ſounds. And becauſe it doth plainly 
keep the ſame Tune to the laſt, the Vibrations 
are equal. 8 2 

The Meaſures of Swiftneſs of Vibrations of the 


- 


— — ; ; — 
And the Lengthning or Shortning of the String un 
der the ſame Tenſion, determines the Meaſure 
of the Vibrations which it makes. And thus Har. 


Proportions ; as to the Length of the Chords, th, 
Meaſure of the Time in Vibrations, and of the 
Interval of Tuned Sounds, As the Length of one 
String is to another (if of the ſame Matter, Thick. 
neſs and Tenfion) ſo is the Meaſure of the Time 
of their Vibrations. As the Time of the Vi. 
bration of one String ro another, ſo is the Inter. 
val or Space of Acuteneſs or Graveneſs of the 
Tune of that one, ro the Tune of the other: 
And conſequently, as the Length is, ſo is the de. 
terminate Time, ceteris paribus. Theſe Vibra- 
tions impreſs a Motion of Undulation or Trem. 
bling in the Air, as far as the Motion extends 
of the ſame Meaſure with the Vibrari ns. 

And if the Motions made by different Chordz 
are ſo commenſurate tha: they mix and unite and 
bear the ſame Courſe alrogerher, alrernately or 
frequently: Then the Sounds of theſe differen 
Chords, thus mixing, will calmly paſs the a+. 
dium and arirve at the Ear as one Sound, or near. 
ly the ſame ; and fo do evenly, ſmoothly, and 
with pleaſure ſtrike the Ear; which produces 
what they call a Conſononcy ; and from the Want 
of ſuch an agreeable Mixture, Diſſonancies do 2. 
do ariſe. | 

And as the more frequent Mixture or Coinci. 


ly ſo much the more perfect; ſo the leſs there is 
of Mixture, the greater and more harſh will the 
Diſcord be. | j 

From all which tis eaſie to ſee the Reaſon why 
ConCords are agreeable and pleaſing to the E:r; 
which is becauſe they unite in their Morions of. 
ten; at leaſt in every fixrh Courſe of Vibration; 
as is apparent from the Muſical Ratio's by which 
they are conſtituted, which are all contain'd with- 
in that Number of 6. 

Thus the Agreement between two or more 
Uniſens or Chords of the ſame Length, &c. is 
becauſe the Vibrations of ſuch Sounds are equal 
ro Time and Meaſure, and do joyn and unite in 
every Courſe and Recourſe. 

If the the String 4 be double in length to B 


 Monochord ) 1. e. as to 2 to t. Then the V. 
brations of B will be duple to thoſe of 4, er 


are ſtruck together, their Vibrations wil: unite 
alrernarely ; viz. at every Courſe croiſing ar the 
Recourſe, and give the Sound of rhe O#-ve 0 
one another. : DIE 

If the Length of A to that of B, be as 30 2: 
Then reciprocally their Vibrations will be 48 
to 3; and their Souuds will concord in a Fifth; 
their Motions uniting after every ſecond Recitſe; 
i. e. at every other, or third Courſe. | 

If A be to B, as 4 to 3, they ſound a Fir 
together, and their Vibrations unite after ever) 
third Recourſe, or at every fourth Courſe. 

If the Length of A be ro that of B, as 5 00 4 
they ſound a Ditone or Third Major; and their 
Motions unite after every fourth Recourſe, or 
at every fifth Courſe. 12 

If A be to B, as 6 to 5, then they ſound a Trt 
hemitone or Third Minor; uniting their Vibratt 


ſtitutes and determines the Tune, as to the Acute- 


meſs and Graveneſi of the Note which ir ſounds : | fixth Courſe, Fc. 


ons after every fifth Recourſe, and at ever} 


And 


mony comes under Mathematical Calculations of 


dence of Vibrarions render the Concords general. 


(I proceed according to the uſual Diviſion of the 


twice as ſwift: And conſequently if theſe Stru g 
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And thus by the frequency of rheir being mix'd 
and united, the Harmbny of joyn'd Concords in 
Muſick is found ſo very ſweer and pleaſing ; the 
Remoter being alſo combined by their Relation 
to other Concords beſides the Vniſon, | he /ixth 
Major, which is 5 to 33 18 within the compals 
of Ratio's between 1 and 6. Bur the leſſer Sixth 
(s to 5) is beyond it; bur is the Complement 
of 6 to 5, to an Octave; and makes a berter 
Concord by its Combinations with the Octave 
and Fourth from the Uniſon ; having the Rela- 
tion of a Third Minor to one, and of a Third Ma- 
for to the other, and their Vibrations uniting ac- 
cordingly. The Sixth Major hath the ſame Ad- 
vantage. Ps 

HARO, Harron, is an Outcry, or 2 Hue-and- 
Cry after Felons and Malefactors : See the Ori- 
ginal of this Cuſtom; de Haro among the Normans 
in La Couſtume de Normandie par Mr. H. Baſnage, 
Vol. r. p. 104. Perhaps, hence our Engliſh Word 
to be Har, i. e. Frighted ; and Haraſs'd, Tired, 


HATCH, a Term in Mining: See Eſſay- 
Hatch, Hatch is alſo us'd for a Croſs-Board 
that lies a-thwrart the Paſs, to hinder the Ore 
from tumbling all at once into the Coffer of a 
Stamping- Mill. ; 

HATCHING, is a Term us'd in the Art of 
Drawing or Deſigning in Black and White; and 
by it is underſtood a manner of Shadowing by a 
continual Series, or Succeſſion of many Lines 
ſhorter, or longer; cloſer or more ſeparate ; ob- 
lique, or direct, according as the, Work re- 
- quires, to render it more or leſs enlighten d. 
HAW, is a ſmall Quantity of Land, and uſu- 

ally ſuch as lies near a Houle : As a Hemp-Haw 
or Plat, a Bean-Haw : And ſome old Manuſcripts 
ſay that Haw is the ſame with Manſio, a Dwel- 
ling-Houſe, as in Domeſday- Book, Sc. 

HEADS, is a Term us'd by Builders for thoſe 
kind of Tiles which they uſe to lay at the Eaves 
of a Houſe; being the full breadth of a Common 
Tile, and bur half a Tile in lengtn. 
HEAD-BOROW, ſignifies him that is Chief 
of the Frank Piedge, and him that had the prin 


cipal Government of them within his ownPledge. 
And as he was call d Head-Borow, ſo he was alfo | 


calld Burrow-Head, Bursholder (now Bosholder.) 
Third-Bcrow , Tything-Man , Chief Pledge, and 
Borow- Elder, according to the diverſity of Speech 
in divers places. This Officer is now uſually, 
call d a Conftable, „ 
HEAD PENCE, or Head. Silver, was tormer- 
ly an Exaction of 40 l. or more, collected by the 
Sheriff of Northumberland of the Inhabitants of 
thar County every Third and Fourth Vears; 
without any Account made to the King. But 
by 23 H. 6. c. 7. this was clearly abolifh'd for 
8 | 3 
HEART. Authors which have treated about 
this Muſcle are chiefly Lower de Corde, Bellini de 
Motu Cords, and Borelli de Motu Animalium ; 
who accounts that the Force of the Compreſſion 
of the Heart to ſqueeze out the Blood into the 


Arteries, is equal to that of 3000 Pound weight; 


and that 350 Pound weight of Blood paſſes thro” 


the Heart every Hour: See Dr. Keil's Animal | 


 Secretzon, p. 88. where you have a good Attempt 


to eſtimate the Quantity of the Blood in an Hu- 


man Body, its Velocity, Sc. 


| had the peculiar Care of Hh bd, and De 


HEAT. Great Bodies are capable of preſer- 
ving Heat for a long while; their Parts mutual- 
ly increaſing one anothers Heat. And it may be, 
that a very great denſe and fix d Body, when 
heated beyond ſuch a degree, may emit Light ſo 
copiouſly, that by ſuch Emiſſion, and by the Re- 
action of its Light, and by the Reflexions and 
Refraction of the Rays within its hidden Meatus, 
it may come to grow ſtill hotter and hotter, as 
deriving more Degrees of Heat by thoſe ways, than 
it can of Cold by any other: And by this means 
itmay come to attain a Heat, like that of the 
Sun: For the Sun and the fix'd Stars ſeem only 
vaſt Globes of Earth vehemently heated; and 
whoſe Heat is preſerved by their great Magni- 
rude, and by the mutual Action and Re. action 
that there is between them and the Light which 
they emir. 

And their Parts are preſerved from evapora- 
ting in Flame and Fume ; not only by the great 
Fixity of their Nature; but allo by the mighty 
Weight and Denſity of the Atmoſphere which 
environ them, which preſs them every way with 
a great Niſus, and condenſe their Vapours and 
Exhalations, when ever they are emitted, | 

For we ſee that Water, bur moderately heated, 
will boil with violence when the Preſſure of our 
Armoſphere is taken off in the Exhauſted Recei- 
Ver. 

And a Mixture of Tin and Lead, being plac'd 
on a red-hot Iron in vacuo, will emit copious 
Fames, and even {ome Flame, which yet in our 
Air will ſcarce viſibly ſmoke. - Vid. Qu. 11. New- 
ton. Opt. p. 296, Edit: Lat. E 

Heat conduces very much to the Fluidity of 
Bodies, by leſſening the Tenacity of their Parts; 
for it renders many Bodies fluid, which orher- 
wife are not ſo; and increaſes the Fluidiry of 
Tenacious Liquors, as of Oyl, Balſam, Ho- 
ney, Sc. and by the ſame reaſon leſſens their 
Reſiſting Force: And yet it doth not much leſſen 
the Reſiſting Fofce of Water; which it muſt do, 
if that Force ariſe chiefly from the Attrition or 
Tenaciry of its Parts; and: cbnſequently ir doth 
nor ariſe from thence, but from the Vs Inertia. 
Materie. e 5 

HEBBER-THEF, was formeely the Privilege 
of having the Goods of a Thicf, and the Tryal 
of him, within ſuch a Liberty. 8 

HEBDOMADIUS, was formerly that 


or Prebendary in a Cathedral Churc 


ficers of it, for his own \ 82 | 

 HEDAGIUM, from Heda, a Mihe, art; or 
Wharf; was formerly the Term for the Toll or 
Cuſtom paid at the Hythe or Wharf, Sc. for Lan- 
ding Merchandize, Goods, &%. From which 
Toll or Cuſtomary Duties, Exemptions were 


ſometimes granted by the Sovereign to ſome Par- 


ticvlar Perſons and Societies. 

e deere of che Pran Perſpective 
is its Hezght or Elevation above, the Horizontal 
Plane; and it is meaſured by a Perpenditular 
ler fall from the Eye to that Plane, 
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HELICOID Parabola, or the Parabolick Spi- 
ral, is a Curve which ariſes from the Suppoſition 
of the Axis of the common Apollonian Parabola's, 
being bent round into the Periphery of a Cir- 
cle, and is a Line then paſſing through the Ex- 
tremities of the Ordinares, which do now con- 


| 


verge towards the Centre of the ſaid 
The Tangent, Area, Length, and Flexure 
Spiral Curve is inveſtigated by Mr, J. Bernoyjj; 
according to the Method of the Differential C/ 
culus, in a Diſcourſe on that Method in the AF 
Lipſ. for Fan. 1691, Thus, ; 


Colon 
Circle 
of this 


Cal. 


Suppoſe the Ax of the common Parabola to be 
bent into the Periphery of the Circle B D M (in 
Fig. above ;) Then the Curve B G NA, which 
paſſes through the Extremities of the Ordinates 
CF, D ( which converge towards the Centre 
of the Circle A) is what is called the Helicoid, or 
Spiral Parabola, or the Parabolick Spiral, And in 
order to the Inveſtigation of irs Tangent, Area, 


Length, and Flexure ; He ſuppoſes AB = 7, | 


BD MB SY c. The Arch BC = x, C F=y, 
Firſt then for the Tangent, It will be 


FE: EG FA 4 
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Let alſo CL, AH, be drawn perpendicular to 
AC; and let C D be an infinitely ſmall Arch 
on part of the Circumference, fimilar to, and 
concentrick with, the little Arch GE, 

The Nature of the Curve is / x =» (where 
ſtands for the Parameter of the Parabola.) 
Whence, in this Calculus, d x being the Fluxion 
of x, and dy the Fluxion of), Sc. (See the Mar. 
qui ] Hoſpital Analyt. des Infiniment petits.) Ida 
en 1. 
1D: AG nher: enk ö 
| r d x — 
> r 


117 :: d 14x53 


H TE ©. 


— : 


And 47 dx — 2. 77 
3 r 

Jo make a particular Application of the Gene. 
ral Expreſſion to the Curve propoſed ; Inſtead of 
d y and dx, ſubſtitute their Proportional I and 27; 


Then will 4 H = = 


be 5% 2; 
ey 


) 


272 27 a ET, 
lr n 


— 
* 4 * 


ſtituting / & for 59 


and C I. = 


greateſt 4 H (CL) will be found, if its Diffe- 


67 dy 


r 


i 


(or 


8 245 + 2rrdy 
— 


the Differentials of CJ. ) 


rentials 
471d) —633dy 

EF” 
be put g e Whenceariſes 3 Arz) and 


8 x 7 
45 4 


conſequently the greateſt AH (CL) = 
either of them. 


r = üb. 
f b a * | 77 * 8 
| greateſt 4 H or C L will = —-- 


puttin 1 Nati ws 0 
11 eee 
| 8 * 0 Ev or 


1 rdy . 


dy 


"COROLLARY 


* 
—— 
— — 


If the Parumeter oF VIZ. har the Appl: 


|] care anſwering to the whole Circumference be 


the Radius it ſelf (as in the preſent Fig.) then the 


C. 

ſhe 
The greateſt Angle m de by the Ordinate and 
Tangent, viz. A FH, or C FL, is found, b, 


2 2 ae 2) Y equal 4 


' lr 
2rdy — 374) 
——— 


"I pes 
Whence we have y Sar; and corſe- 


Maximum; that is, its Differential 


— — 


— 0. 


Bu: more particular 


C4 
quently — 


cha 


524 


„„ wh 


had *. 


* 


<a 


HEL 


—_— 


„„ pt 
th = —, we have x{ — 
the Hyporheſis of! = —=, we ( 


. 


— — 
— — 


CE 


pe, and 
1 4 1 45D | 
COROLLARY. 
int I (where 

Tf IK touches the Curve in the Point 
it 4 the Radius A M) and cuts the Dia- 
meter B A K produced in K; then ſhall A K = 

the Periphery. | 


Next, 
Tis OC - GEN ZD 
2rdx - y d x 


7. 


2. For the Area. 
=CDGE: Or 


8933 


2) 42 in 
l 


$7205 INCE EE (ſubſtituting 
WWW 


222292 
[ 

14 111 IAAY Yo 

F 

which is equal to the Curvilineal Space BFGDCB. 

Wherefore putting y r, we ſhall find the whole 


— 3 
Space BANGFBCD MB = "74 


A, IH 


ſtead of d x ) 77 


of which is 2 


that is, 


„ 
in the Caſe of | = —, tis = rc. And ſince 


the whole Circle B DMB is g re re; 
the aforeſaid Space ſhall be to the Circle as 5: 6: 


And therefore the remaining Space BAN G3 A 
will = x of the Circle. 


Again . Third ly, For the Length of the 


curve. F OCH = FE! EG? = dy1+ d! 


8 ö „ Cn; * 4 
X — 22 = (lubſtiruting = ” 


LW 3 4 
inſtead of d) eee ee, A * dy" 
#8 

Hence | 
FCS = d v2 2 —d19 + 2 
The Integral of which, could it be exhibited, 
would give the Length of the Curve B FG: 
Which Rectification may yet be thus exprels'd. 
On the Diameter 4 B deſcribe the Semi-circle 
ATX B, and let A be cut off = 1 ; then draw. 
ing any indefinite Perpendiculars N V, XY, equi- 
diſtant from A and B, and cutting the Periphery 
of the Semi- circle in T and X, let the Right Line 
XTS be drawn, and joyning S «, take A K — 
AS, and let & Kbe parallel to S a, and the Right 
Line R £ be drawn to the Centre of the Semi- 
circle; equal to which cut off the Right Lines 
, IT; Then ſhall the Points V, V, be at the 
Curve LTI; which is of ſuch a Nature, that 
the Abſciſſa B = DG, and the Space BT 
divided by 1% (= AB) gives a Right Line 

= the Curve BFG. hk — 


Demonſtration. 


7195 — 
AN , 


The Integral 


zAS(=V ry -) ARK  Ty—5)) 
I) | 


Wherefore, 


Jr (= REC Vag!1 + Ak 


_ Virr-+rryy = 25 4 a Whence 


a Portion of the Space 11 B, of the Breadth 


„% VL 
4 17 = 
And this divided by 4& = ir, gives dy 


Vrrll + arr) —819 +497 De - 
17111 
And conſequently the whole Space TY B divi- 


ded by 2 r is equal the Portion of the Curye- 
Line B FG. Q. E. D. 


4 


COROLLARY. 


Taking BA, AN, equal to one another; if 
on the Centre 4, and with the Radii AX, Af, 
AW, we deſcribe Arches cutting the Curve in 
the Points G, J, N, ( Note here, The middle Inter- 
ſection I, in the Caſe of the preſent Figure, falls in 
the Radius AM) the Portions of the Curve B G 
and AN, GI and NI, as alſo B GI and ANT, 
are equal to one another. Whence tis plain, 
that even thoſe Curves that don't admit of a 
Rectification, yer ſome times have Diſſimilar 
Parts equal to one another. 0 | 


When I had fignified this to my Brdeker, he 


| preſently obſerv'd, That the Nature of almoſt a- 


ny Spiral being expreſs'd by an Algebraical Equa- 
tion, another Geometrical Curve may be aitign'd 
equal to it. For on the Centre 4, with the Ra- 
dit A E and AG; deſcribing the Arches Fe, G, 
if the Curve M be imagin d ſuch, that J, the 
Difference of the Ordinates p x, 7 |, be equal to 
the Arch EG: Then, becauſe of „ = Tp = 
E F, and y 4 — EG, andthe Angles L vx, FE G, 
Right ones; alſo .Lx ſhall be equal FG; and com. 
pounding, the whole Portion of the Curve M 
= the whole Portion of the Spiral BG. Now to 
find the Nature of the Curve MA, we need on- 


ly ſubſtitute (in the Quantity e : 2 - which 
e r 


always expreſſes E Cor 7 |) the Value of d , 
25 4 


: £ | 55 4 a 3 5 
which in our Curve is 3 which produces 


4 255 dy 
. „the Integral of which 2.2 

/ . 1 | GOES | 

p . . : | 1 | 
85 . gives the Length of the Ordinate - 4. 


Then putting v J = 7, We have an Equation 
Jy 33 . 


— — — 
— 


or 3 IJ 25  —3ryz, o 
preſſes the Relation between the A 
and the Ordinate 4 — z. Bu 


Parabolical Spiral, of any Degree, 


between x and 


3 Which ex- 
bſciſſa M =, 
t in General, A 
is by this means 


| | tranſmuted into another Geomer 
a X — . B A x ZA= of one Degree higher, 
1 *r = 12 e Him- H and a Common Parabola 1 { be 


rical Paraboloi d, 
x This alſo is to be obſer- 
ved; That if che Curve A NIG B be the Archi- 


deſcribed 


6h 

; iff = 1 e ee eee 3 

e * . 22 (Eg a — 
IN : Hi E L. H E L 

179 * — —— ee — eg 
deſcribed at the Centre 4, and upon che Axis: ferential of the Tangent and Secant; for I: ' 
W AK ; whole Parameter is a Fourth Proportional to 95 Differential of the Tangent, Ns* e Squa ? th 
6 the Periphery, Diameter, and Radius of the Cir-the Radius To the Square of the Secant: bet 
” cle B DM, then ſhall both the Curve Lines, and [lt is to the Differenttal of the Sccant, As the 80. nd 
bn the Spaces comprehended under them, be equal, of the Radius to the Rectangle under N 
ki viz. Taking any Point + in the Right Line AM; gent and Secant. For in the Quadrant 4 "hay 
f if to this be applied the Right Line x , cutting e D, 
Fl the Parabola in g, and the Arch > N concentrical || Ws WR | 

1 to the Periphery of che Circle B M, be drawn |} n 1 49 oj, | 

W cutting the Spiral in Nʒ then the Portion of the, ,. 

i Spiral Line AN ſhall ever be equal the Portion [= A | 
. of the Parebolick Line A; and the Space AN 

Wo — 6 3 i : * f 

1 comprehended between the Right Line AN and | 
jo the Spiral, ſhall equal the Parabolick Space An þ 4. ES 

9 Which wonderful Agreement of the Spital and |» = 

. Parabola we afterwards found Dr. Malls had ob ?·- 

11 ſerved before; who relates, that Roberval and | * 

. Holibs contended about the firſt Diſcovery of it; 
Io as if two Perſons, at a diſtance both in point of | | 2 5 

| Place and Time, might not be led by their own | A 1 5 Es = 

Genius's to one and the lame Invention, LIT &t : DC: EP:: DC: GEL G3: 


EE + GF: EP: 4D (=AB) : 46. 


—— 8 2 q | . \ q . 
Curve muſt have à Point of contrary. Flexion, 1s | 4 E; AG +4 3. A, F:: 43 (=x 1): 4 
evident; for becauſe rhe Periphery BC differs FERN La 88 dx i 
bur inſenſibly from a Right Line, for ſome ſpace (SA Wherefore, d: = „„ (in the 


4. For the Flexure of the Curve, That the 


rr —— 
- — SIR r: 
— 2 2 © 


beyond the Vertex B, it follows from the Na- 277 4) 
ture of the Parabola, that the Curve muſt be con- Preſent Caſe) * 2 | 
cave towards the Circumference in the Parts next ein deer Bo on, 


the Vertex, and concave towards the Centre in wel : 5 Rog 
the reſt. If G, e gr. be the Point of contrary n wy F:GF:: AD(=AB):46 
Flexion, then 4 O, the Segment of the Radius, | ＋ AB; AG+AB: BE:: 4 B.. IT 
intercepted between the Centre and the Tangent, Þ ..\ “ en 
mall be a Minimum, which put = M. Produce ]: AFXFB 1 51.) Wherefore 4 Hr OS 
GE in P, and draw P Q parallel ro EF; and 1 7765 F 7 bes 
let the Secant of the Arch B DS s, and the] = —— —— . And ſubſtiruring theſe Values in 

Tangent :: Then we have the following | ä e Oone 
Proportions; Viz. : r—y (= AG):: the Equarion in ſtead of d. and dat, as alſo 55— 
an me . Ixx in ſtead of er, there will come forth another 
—— (=GP) 2:5: - (= AP.) | Equation, which may be divided by 5:4; 6 
| r Rn that the Symbols s, z, dy, Will be quite out, add 
Again, GE: . PG: PNA | only the Powers of the unknown y remain, The WA 
Equation then will bey)“ — 377 3 ), Wi 


”— 


* « 


3 e £4 Ds ry +4Srrllyy —Blly + NI =0; 
. 3 which may be {till further divided by r — y, and 
Laftly; AF: PQ::40: PO(=AO - AP) | fo the Equation be reduc'd to this,) — 2794 
FFC Ir — 4 rr mrs The Root of 
„ 7 22 M: M — - T . which will ſhew the Point of Contrary Fiexure, 

rr 


which in the Caſe of = 12 is very nearly ob. 


tain d by drawing the Ray 4 C, ſo that the Ap. 
plicate CF be ; 7, or the Arch PC A 
18 TY, | „ 
T This Method for finding the Points of Contra 
Subſtituting „ for 43, and dividing by d x, we] Flexure in Curves, ſeeming very redious, and not 
| e ſo natural, in that it makes uſe of Symbols that 


Whence we ſhall find 
M_Midx—2rifds tir dx 
rd —rydxa—rtdy 
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4 Fo WAR bo, . Ang | are ſuperfluous, and do afterwards vaniſh out of ; 
1 | | F the Equation; gave us occaſion to find a ſhorter ard ſ 
| therefore the Differential of this is to be equal to | eaſier Way for doing the ſame, and that thus: t 
nothing; but the Differential of a Fraction is [ concetve the Point of Contrary Fle ion as falling : 
= o, when its Terms, multiplied into the Alter- in that Point of the Curve, where two Contiguous t 
nate Differentials, are equal: For the Differential infinitely ſmall Parricles are imagin d to lie in di- 1 
| ”. =3d1 +36 | rettum with one another: As, ex, gr. FG, FL the 0 
of the Fraction — ron and conſe- | A Py 1 b 
quently if it be So; then alſo ſhall = z4yX yd; it 
o; that is, zdy =ydz, By the help of | : t 
which Rule we ſhall come to an Equarion of fix- : L 
reen Members; in order ro the Reduction of : n 
which, let ir be obſerved, viz. That the Diffe- B e x 
rential ot an Arch is in a given Ratio to the Dif- | W L 


1 — 


va 
3 þ * na : 
mak — eo 22 , » a — — 


; x 
- 
. 0 y % 4. 


— 


4 


„ —_— — * - - 
: 
n 5 9 N 
: 
* 
= | 5 
2 


a. \ erp Rags pare 


reſt being bent upwards on one hand, and down- 
wards on the other. It follows from hence, 


1. That in Curves whoſe Axes are perpendi- 
cular, and whoſe Ordinates are parallel ro one 
another, the Acute Angles EGF, MFI, or 
 DGL, CFL, are equal, and eirher the greateſt 
or thie leaſt of all thoſe that the Ordinates make 
with the Curve on the one fide and the other, ac- 
cording as the Portion of the Curve (that 1s) at the 
Parts of theſe Angles, falls either within or with 


: | | | . DG * 
out them, From whence the Ratio 1 (= = 


is either a Maximum or Minimum; and conſe- 

uently (by what was ſhewn above) yd t f dy. 
Bur fince every where td y = d x ( a5 is evi- 
dent in all Curves) therefore ſhall d: dx, v3z. 
The Differential of the Part of the Axis between 
the Ordinate and the Tangent, equal to the Dif- 
ferential of the Abſciſſa : Which is alſo thus ma- 


nifeſt : Becauſe G F, FI, lie in directum, the 


Tangents GL, FL, ſhall cut the Axis in the 
ſame Point L; and, conſequently, the Differen- 
tial of the Abſeiſſa D C, will alſo be the Difference 
of D Land CL. | | 

The Celebrated Author of the Differ. Calculus, 
has given another Theorem for this (in the Ada,) 
Viz. Since the Triangles EGF, MF I, ( becauſe 
of rhe equal Angles EGF, MF I,) are fimilar ; 
it follows, That if E F, MI, that is thed x, are 
equal, alſo EG, M FE, or the dy, ſhall be equal 
too; and, conſequently, d dy = o. 


2. In the Curves whoſe Applicates tend to ſome 


common Point or Centre 4. The Angle E G F 


% 
Ce 
7 
' 
7, 


H 


= 6 AF4-GFA= D AC-+C FL: Whence, 
fince C L is the Tangent of the Angle C FL to 
the Radius C E, and D H the Tangent of the An- 
gle DGH to the Radius DG, the Difference of 
the Right Lines C L, D E, ſhall be equal to the 
Difference of che Tangents of two Angles, that 
differ by the Angle B 4 C; one of which is to 


the Radius C E, and the other to the Radius DG. 


For tho the Difference of the Radii E & vaniſhes 
in compariſon of che whole Radius or Tangent ; yet 


tis not to be neg] 7 7 
2 glected, if compared with their 


Let AC r; D C=dx; C F = ;; CI. —t; 
and, conſequently, FL = N ert. Alſo 


er oy ha 
ARES r) f DC (Ax) :: CF(=)): 


i | tt 
rallel, then 
as above. 


24x 


+ >a Arch, that is the Meaſure of the Angle 


D A C,” with the Radius C F. This Arch (by 
Seg. 4.) Is to the Difference of the Tangents, in 
the Duplicate Ratio of the Radius to the Secant. 


d 
:: The Arch found 2 — = =£ 22 
the Difference of two Tangents, each to the Ra- 
dius c F. To which if we add E F A 
(which Is to EG, As DH TO DG, or CL to 
C F, or Tangent to Radius) the Aggregate will 
be 24% +ttd x ttdx 


ö 


to the Radius DG, that is the Difference of the 


ttd x. 


TOO 2 

The ſame is more clearly ſhewn thus. On 
the Centre C, with the Radius C L, deſcribe the 
Arch LK: For then the Angle A CL + L C R 
ZAMH= ADM DAC =ACL =» 
DAC, and lo LCK=DAC. (Note, That 


eſteem d as co-incident ; fince CM a infinitely | 
| than the Differentials D C, LR, E G, whi 0 — 
infinitely ſmall themſelves.) Whence, AC (= 7) 


:CD(=dx):: 189 S LX. 
Again, & D (.): DH (=) :: KX 1 


tdx, ttdax 
N: —-— = KH: Wherefore d: (=D H 


' 


COROLLARY. 


| II r be Infinite - that is, If C A, DA, be pa- 


d x 


will vaniſh, and de = 4 x, 


| \ ? : 0 N | . G D i 4 
My Brother, in ſtead of the Ra ace 
ly x 0 Ratio DE er FS. 


] 


Cc 


their Univerſality. 
For a Particular Application of this to the Pa- 
abolick Spiral: Becauſe CL 5 Fig. prece d.) was 


2 7 . BR 3 
found before - „ , then ſhall 4+ = 


4rydy —6y4dy | 
AH - ö 22 z and ſince dx — , 
ſubſtiruting the Values of t, de, r, 4x 
dividing by d 73 and reducing the Equation 2 
ſhall find 5 — 2 754 rr ap 75 
4 1 IIS o, as before. oy 


| 
5 The bigheſt Point of the Curve above the Radi- 
us BA, is found by making AO (found before) In- 
| Gee finite, 


Wherefore F“ (55): FL“ =yy+t): 


| 75 i n the Dif- 
ference of two Tangents, the one of which agrees 


Right Lines CL, DH (Sz) and therefore 


C M is neglected here, and the Points C and M 


7 
aſſumes EE“ putting AF = , AP = t, EF 


= 443 and ſo finds dr = 757 Which Theo- 


rems well deſerve notice, upon the account of 
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AK; whole Parameter is a Fourth Proportional ro 


the Periphery, Diameter, and Radius of the Cir-: 


cle BD M, then ſhall both rhe Curve Lines, and 
the Spaces comprehended under them, be equal, 
viz. Taking any Point + in the Right Line AM; 
if ro this be applied the Right Line , cutting 
the Parabola in g, and the Arch N concentrical 


to the Periphery of the Circle B M, be drawn 


cutting the Spiral in N; then the Portion of the 
Spiral Line AN mall ever be equal the Portion 
;-; and the Space AN 
comprehended between the Right Line AN and 


of the Par«bolick Line A; 


the Spiral, ſhall equal the Parabolick Space A # A. 


Which wonderful Agreement of the Spial and | | 


Parabela we afterwards found Dr. Malls had ob- 
ſerved before; 


Genius's to one and the ſame Invention. 

4. For the Flexure of the Curve, That the 
Curve muſt have a ?oint of contrary. Flexion, is 
cvident; for becauſe the Periphery BC differs 
but inſenſibly from a Right Line, for ſome ſpace 
beyond the Vertex B, it follows from the Na- 
ture of the Parabola, that the Curve mult be con- 
cave towards the Circumference in the Parts next 
the Vertex, and concave towards the Centre in 
the reſt; If G, e: gr. be the Point of contrary 
Flexion, then 4 O, the Segment of the Radius, 


intercepted between the Centre and the Tangent, 
hall be a Minimum, which put = M. Produce 
G E in P, and draw PQ parallel to EF; and 


let the Secant of the Arch B D, and rhe 

Tangent :: Then we have the following 

| Proportions; Viz. 1: r—y ( AG):. 

a aan: 
r . 


E F 


| (-z= P.) 
Again, GE: 
3 


dy :: — : 


Laſtly; AF: P N.: : 40: PO(=40 —AP) 


412 


M: M — : 


17 


Whence we ſhall find 
17 2d A dy 
re dæx - rx - 145 


and 


1 e | 
Subſtiruting—- for d, and dividing by d x, we 


1 SY — 475955 BY 250 
| 55 27rry —2r yy — I.: 
therefore the Differential of this is to be equal to 
nothing; but the Differential of a Fraction is 
= o, when its Terms, multiplied into the Alter- 
nate Differentials, are equal : For the Differential 


And 


— — 


of the Fraction ü 2 jg ELD = : iP and conſe- 


quently if it be So; then alſo ſhall + x dy yd; 
o; thatis, Fdy —=ydz, By the help of 
which Rule we ſhall come to an Equarion of ſix- 
teen Members; in order to the Reduction of 
which, let it be oblerved, viz. That the Dijfe- 
rential ot an Arch is in a given Ratio to the Dif- 


deſcribed at the Centre 4, and upon the: Axis. 


who relates, that Roberval and | 
#70bbs'conrended about the firſt Diſcovery of it; 
as if two Perſons, at a diſtance both in point of | 
Place and Time, might not be led by their own | 


(=.) Wherefore, 4. = 


' preſent Caſe) 
Again, dx: ds 


, . = 8 . 
ferential of the Tangent and Secant; for I; is 
the Differential of the Tangent, As the Square 1 
the Radius To the Square of the Secant : Ang 
It is to the Differential of the Secant, As the Sun 
of the Radius to the Rectangle under the Tau. 
gent and Secant. For in the Quadrant 4355 
| * * 1 ' 4 2 7 , 


8 


** — 
- 


* 
— 
. 


1 . 


4 d:: DC EF: DSI GEA 6 
SGE: EFI: AD (4) 2456 


AB; A0 ＋ 43 AF: 


b; 
| 1 
435 (Srr) : Af 
SSd x 

r (in the 


2 
[rr 


{ 


SSyd y 


DC 2 22 
G F; GE + GF: G E272 


DOT: C84 
AD(=AB): 46 


8 AG+AB: BF :: AB 13 
AF x FB (=.) Wherefore 47 = © 
. „ 5 71 


Pe And ſubſtiruring theſe Values in 


the Equation in ſtead of 4s and 4 t, as'alſo 5; — 
in ſtead of tf, there will come forth another 
Equation, which may be divided by 3 4); b 
that the Symbols , t, dy, Will be quite our, and 
only the Powers of the unknown y remain, The 
Equation then will be)“ — 375 + 3x1 ot = 
% + grill —rlHly ANI So,; 


| which may be ſtill further divided by -g, and 


ſo the -quarion be reducd to this,) — 2 7 5*-- 


rrp? ®.1 4rrlily —L r [1 =o 5 The Robot of 


which will ſhew the Point of Contrary Fleur; 
3 | „„ 5 
which in the Caſe of = is very nearly 09- 


rain d by drawing the Ray A E, ſo that the Ap 
plicate C F be ; r, or the Arch EC = 
10 Gr, | 

This Method for finding the Points of Contra 
Flexure in Curves, ſeeming very tedious, and not 
ſo natural, in that it makes uſe of Symbols that 
are ſuperfluous, and do afterwards vaniſh out of 
the Equationʒ gave us occaſion to find a ſhorter ard 
eafier Way for doing the ſame, and that thus: 
I conceive the Point of Contrary Fle ion as falling 
in that Point of the Curve, where two contiguous 
infinitely ſmall Particles are imagin'd to lie in dt. 
rectum with one another: As, ex, gr. FG, FL, the 


— 1 
— 75 


K 


r _ ow# 8 . r 


12 — 1 


rel 


ä 


- 
— 


HEL. 


7 


2 


wards on the other. It follows from hence, 


1. That in Curves whoſe Axes are perpendi- 


cular, and whoſe Ordinates are parallel to one 
. the Acute Angles E G F, MFI. or 
D GI, C Fl, are equal, and either the greateſt 
or the leaſt of all rhoſe that the Ordinates make 
wich the Curve on the one ſide and the other, ac- 
cording as the Portion of the Curve (that is) at the 
Parts of theſe Angles, falls either within or with- 


| | . DG y 
out them, From whence the Ratio 51 == = 


is either a Maximum or Minimum; and conſes 

uently (by what was ſhewn above) yd t Ag. 
Bur ſince every where t dy =» d x ( 45 is evi- 
dent in all Curves) therefore ſhall d: dx, v3. 
The Differential of the Part of the Axis berween 
the Ordinate and the Tangent, equal to the Dzj- 
ferential of the Alſeiſſa: Which is alſo thus ma- 


nifeſt: Becauſe G F, FI, lie in directum, the 


Tangents G L, FL, ſhall cut the Axis in the 
ſame Point L; and, conſequently, the Differen- 
tial of rheAbſciſſa D C, will alſo be the Difference 
of D L and CI. 

The Celebrated Author of the Differ. Calculus, 
has given another Theorem for this (in the Acta,) 
Viz. Since the Triangles EGF, MF I, (becauſe 


of the equal Angles E G F, M F 1, ) are ſimilar; 


it follows, That if E F, MI, that is the d x, are 
equal, alſo E G, M F, or the dg, ſhall be equal 
too; and, conſequently, d dy = o. 


2. In the Curves whoſe Applicates tend to ſome 
common Point or Centre 4. The Angle EG F 


SF, 9. ; 
oy 
4 i 
* * 
15 | 4 


7 
£ 
7 
*I 


= GAF--GFA=D AC--C FL: Whence, 
fince C L is the Tangent of the AngleC FL to 
the Radius C F, and D H the Tangent of the An- 
gle D GH to the Radius DG, the Difference of 
the Right Lines C L, B E, ſhall be equal to the 
Difference of the Tangents of two Angles, that 
differ by the Angle DAC; one of which is to 
the Radius CF, and the other to the Radius D G. 
For tho' the Difference of the Radii E G vaniſhes 
in Compariſon of the whole Radius or Tangent; yet 
tis not to be neglected, if compared with their 
Differences. 

8 = ans DC=dx; CF=y;CL=:t; 
and, conſequently, FL = 4 3y-- tt. Alſo 
Ler un * (Sr): DC 4 22 CFC SY: 


reſt being bent upwards on one hand, and down- 


| 2 an Arch, chat is the Meaſure of the Angle 
D AC, with the Radius C F. This Arch (by 
Se. 4.) Is to the Difference of the Tangents, in 
the Duplicate Ratio of the Radius to the Secant. 


22 The Arch found : . dx — 


| 39, FP | 
the Difference of two Tangents, each to the Ra- 


dius C F. To which if we add E F= — — dx 


(which Is ro EG, As DH To DG, or CL to 
C F, or Tangent to Radius) the Aggregate will 

rydx-ttdax 1 
be = 5 , or d x -|- — the Dif. 
ference of two Tangents, the one of whichagrees 
ro the Radius DG, that is the Difference of the 
Right Lines CL, DH (Dr) and therefore 

| 414 


| TY 
The ſame is more clearly ſhewn thus. On 
the Centre C, with the Radius C L, deſcribe the 
Arch LK: For then the Angle ACL + LC X 
ZAMH= ADM +DAC=ACL + 
DAC, and ſo LCK=DAC. ( Note, That 


eſteem a as co. incident; fince C Mi infinitely leſs 
than the Differentials D C, L K, E G, which are 
inſinitely ſmall themſelves.) Whence, AC (== oF} 

| td x | 
Again, GD(=5):DH(=t)::LK (= 
t d 8 tt d x | 
R - 
—CL=EDH=—-CK= DC KH=) 

tet d x 

d x -|- 
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COROLLARY. 


| If r be Infinite ; chat is, If C 4A, DA, be pa: 


5 p 
rallel, then — will vaniſh, and dt = 4 x, 


{| as above, 


My Brothe; ead of the R — 
My Brother, in ſtead of the Ratio Di 7 Þ 


0 . 


11 GR . eat 1 
a umes -C, putting AF . AP t, EF 


+ +428 
— A4; and ſo finds de = . Whi 1 
43 an nds 777 hich Theo 


their Univerſality. 
For a Particular Application of this to the Pa- 


rrabolick Spiral: Becauſe CL (St, Fig. preced.) was 


5 
found before 2 17 72 » then ſhall 4+ — 


rydy —6y4dy | 
—2 — 3 ; and fince dx —= , 
ſubſtituting the Values of t, dz, t, d x, and 
dividing by d'y; and reducing the Equa 
ſhall find) - 2194 | rr 3 #* 
+73 [1 = o, as before. 


tion, we 
4 of & þ 


5 The higheſt Point of the Curve above the Radi- 


Ggg finite, 


<4 — 1 
— —— — — — —— 
— — -* > — - = _ 5 
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CL ELDERS EE = 


Wherefore FC“ (=39)* FL“ Y iet) 


— — 


CM s neglected here, and the Points C and M 


C ο d): LES): = = LK. 


= KH: Wherefore d: (DH 


rems well deſerve notice, upon the account of 


us BA, is found by making 40 (found before) In- 
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3 foro, 200 Þ Ayn. boi hv 
finite; VIF\ Err = 1 —te — { ; 
finito, or 2r ry —279y —rite = ©; or in 
ſtead 0; y ſubſtituting y/ / x, we have 2r / 1 x 
—yiiſ/z—i:t =o: Ur in he . I= 


Which Equation 
C 


cannot be Geometricalh reſolv d, upon the account 
of the inexplicable Ratio of the Arch to the Lan- 
gent. But the Point ſought may be found Me- 
chanically near the Truth, thus, by counting 70. 
12!. from B towards M. 1 Note here, by the 
By, That it may be demonſtrared from hence, 
that an Indefinite Quadrature of the Circle, and in 
general the Rect ification of any Geometrical. Recur- 
rent Curve, is impoſſible: For if this were pol- 
fible, there wou'd be given the Relation berween 
the Curve and the Ordinate or Abſciſſa : And 
ſince the Relation of theſe to one another, as al- 
ſo to the Tangent, is ſuppoſed to be given; alſo 
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be given too. 


; ; . E 
the Relation of the Curve to the Tangent w 
8 5 Ould 
Wherefore, if the Equation th 
exprefles this Relation, be duly compared with 
| the other 2 /e — 2 * . according to th 
, Laws of 4.gebra, in order to fling our one of ya 
Indeterminates, x or? : There wou'd then he 
forth another Equation of a certain and 22 
Degree; the Roots of which (which can wi 
be more than the Equation has Dimenſions) woud 
derermine all the higheſt Points of our Curve 
Bur this is impoſſible; for this Spiral, it it be 
continued, will wind about the Radius 4 B with 
an infinite Number of Gyres and Turnings, in 
each of which there is ſome one his beſt Point: 
0 3 


- 


and therefore the Number of thoſe Points is In- 
finite. | | 


6. Of the Evolutis C 
Periphery of a Ci ee 


rcl | 
GA KA, G. cle, then all the Normals, D 4, 


Je, will meet in one common point 
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A (the Centre) and will each of them be equal to 
a conſtant Right Line (the Radius.) But if DC 
be any other Curve, the ſaid Perpendiculars will 
be indererminate, and will interſect one another 
into many different Points, A, V, X, I, which all 
joyn'd make a cw Curve; the Nature of which 
is now to be Inveſtigated. | 

Let the Curve j:opoſed be RC D, its Axis RB, 
Abſeiſſas RN, RM, Ordinates NC, M D, Tan- 


gent D C T. Let RN m; CN; NF = A. 


Whence, TN: N:: N 


vential of Jt. d m 


ther, AS SSD QC. 


82 -|- dm= pay gem Again, or 


q : 
MNG OM PN An the Diff. 
pp —+2pqdp=fÞ 41 — 


„„ 
ZZ 2 C 
Te 
Laſtly, QC — OP.: QCc:: 


pdp +42", 


d 3 4 2 — 
47 2 OR := Mo; 3 — — 
| | ** 5 8 Ven. N) 
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7. Application to the Parabola. If RC b be a 
Parabola, whoſe Parameter = /, ſo that / m — 


2pdp 
/ 


p P, then / dm —=2pdp, and d m 


and r 2m. Subſtituting theſe in the Value of CA, 


11 v 11-\ 
we ſhall find C 4 — E 7; 


| thatis, ſince PN , and PC = Vil 5 p- 


. 5 
C 4 will = TITTY. that is a Fourth Proportional 


to PN and PC. 


8. To find the Nature of the Curve AV X ( form'd 
by the Interſe&ions of the Perpendiculars DA, CA, 
with reſpect to the Axs KB. Geof FH = =1 
— PN, and put HB =y and BA=2z, and 
then AB+NC: AC:: 


II LADEN? 
A . 47 HI 7 


NC: CP; 


V Z 
P © 111 +pp; and "> will = 25 


Again, NC: AB:: PN: PB; 
l > 


VV 


„ 
HB=P B+ H =P BN NR 
PP 


— —ů—— 


x 5 
T , or 2p (=——)=2 ply Iz; that is, 


„ ; RE ; 
75 , and 4 p' (=/7; Err ot that " 


JO = ITI20 


Farther, becauſe 4 D, A C, are perpendicular 
to the Curve D C, and the Particle D C is infi- 


nitely ſmall ; therefore ſhall A. D AC AV 


＋ ; but (becauſe of the ſame Reaſon) 7 C 
XXX, and XK = XI-+, Sc. And there- 
fore AD = AV + VX—+ XI, &c. = Curve 
ATH—+HR. And fince the Curve AI H a- 
riſes from the Interſections of the Iudiſtant Per- 
pendiculars D 4, CV, KN, it follows, that they 
are Tangents to it in the ſame Points, and, con- 
ſequently, that the Curve RK D is that Curve 


which is deſcribedby the Evolution of the Curve 


H IA. From whence are manifeſt, at firſt view, 

all that Hugenius and others have publiſh'd about 

Evoluta's, as alſo the excellent Diſcoveries of 
Tſchirnhauſius and Leibnitz, about the Curves 

formed by the Reflex'd Rays. 


ts. 


HELISPHERICAL Line, is the Rhumb Line 


in Navigation; and is fo call'd becauſe on the 


Globe it winds round the Pole ſpirally, and till 
comes nearer and nearer to it, but can't terminate 
in it. 

HEM. The Ovens wherein the Laps Cala- 
minaris, or Calamine, is baked, have: a Hearth 
made on one fide of the Oven, divided from the 
Oven it {elf by a Partition open at the Top. by 


which the Flame paſſes over, and ſo hears and 
Vol. II. 


bakes the Calamine. This Partition is called the 


Hem. | 

HEMITONE, in Muſick, was what we now 
call an Half Note. | = 

HERALD, with us ſignifies an Officer arArms, 
whoſe Buſineſs ir is ro denounce War, to Pro- 
claim Peace, or otherwiſe to be employ d by the 
Sovereign in Martial Meſſages and other Bufineſ- 
ſes. The French call him Herault; quai Herus 
altus. But Verſtegan will derive the Word from 
two Dutch words, viz. Here, exercitus, and Healt, 
Pugil magnanimus; as if he ſhould be ſo called, 
as being Champion of the Army. The Romans cal- 
led Men of this Office in the Plural Feciales. 
With us they are the Judges and Examiners of 
Gentlemen's Arms: They Marſhal all rhe Solem- 
nities at the Coronation: of Princes; formerly 
manag'd Combats, Se. 

The Three Chief Heralds with Us are called 
Kings at Arms: The Principal of, which is Garter, 
created by Henry V. His Office is to attend 
Knights of rhe Garter at their Inſtalments, or 
other Solemnities; To Marital the Funerals of 
all the Greater Nobility, as Princes, Dukes, Mar- 
qniſſes, Earls, Viſcounts, and Barons. 

The next Herald is Clarencieux, Ordain'd by 
Edw. IV. for his gaining the Dukedom of Cla- 
rence : His Office is to Marſhal and Diſpoſe the 
Fanerals of all rhe Leffer Nobility ; as of all 
Knights and Eſquires on this Side Trent. 

The Third is called Norroy, or North Roy ; 
whoſe Office is the {ame on the North Side of 
Trent, as that of Clarenczeux is on the South 
Side. | | 


Befides theſe there are Six others, which are 
properly called Heralds, according to their Ori- 
ginals, as they were Created to attend Dukes, 
Se. in their Martial Expeditions; as York, Lan- 
caſter, Somerſet, Richmond, Cheſter, and Windſor. 

There alto are four others call'd M-rſhals, or 
Purſurvants at Arms, reckon'd after a manner in 
the Number of Heralds, and do commonly ſuc- 
ceed in the Place of Herald when they die, Sc 
and theſe arecall'd Blue-Mantle, Rouge Crofs, Rouge 
Dragon, and Port- Cullis. : | 

HERBENGER, or Harbinger, is an Officer 
in the King or Queen's Houſe, who alotteth the 


Noblemen and thoſe of the Houſhold their 


Lodgings | Z 
HERETICO Comburendo : See Heretico, Sc. 
HERIOT, was originally a Proportion of 

Horſe and Armour according to the Quality of 

the Deceasd : This was ſettled by the Laws of 

K. Canutus, cap. 69. and is ſtill (uſually) the beſt 

Riding Horſe of which a Tenang dies poſſeſs d. 
HERIOT Cuttom, was when a Tenant for 

Lite was by Cuſtom oblig'd to ſuch a payment 

at his Death; which Payment to be made nor 

only by the next Heir in Blood, but by any the 
next Succeſſor, In Abbeys of Royal Patronage, 
at che Death or Ceſſion of the Abbot, his Cup 


and Horſe were paidgas an Heriot to the King: 
Thoſe alſo who held in Bondage and Villenage 


paid Heriors, The Religious Appropriators re- 


ſervd the Live Heriots (i. e. ſuch as wer 
Cartle) ro themſelves, and allow'd 
ones of {mall value to the Vicar : 
propriators had a Ileriot from the 
died. Kennet's Gloſſary, 


e paid in 
the inanimare 
Ard ſome Ap- 
Vicar when he 


S383 HERIOT 
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Ae e 2 rr 2 T)) —ils © In- be given too. Wherefore, if the on = 
finito, or 27 15 2% —rlt o; or in expreſſes this Relation, be duly compared oy 
ſtead or ſubſtiruting V x, we have 2r /I x | the other 2 /e * — 2 x =, according to'th 
—21x—let=0: Or in the Caſe of |=; Laws of A4/gebra, in order to fling our one of 8 

Ps | Indeterminates, æ or ?: There wou'd the : 
—-, 24 cx—2x=t, Which Equation | forth another Equation of a certain and 2 
11 1 ' Degree; the Roots of which (which finite 
cannot be Geometrical reſoly'd, upon the account he more th ea ae nich can neyer 
of the inexplicable Ratio of the Arch to the Tan- | determine * 38 higheſt 8 wou d 

b 3 ine all nts of our ( 
gent. But the Point ſought may be found Me- Rut this is impoſſible; for this Spiral, i 


chanically near the Truth, thus, by counting 70. continued, will wind about the Radius 4 B with 


12!. from B towards M. 1 Note here, by the n gn; wat | 
By, That it may be demonſtrated from hence, 0 eg el of Gyres and Turning 
that an Indefinite Quadrature of the Circie, andin ich there is ſome one higheſt P 
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| general the Refification of any Geometrical. Recur- 1 the Number of thoſe Points is In. 9 
rent Cut ve, is impoſſible: For if this were poſ- = | | = 
| ſible, there wou'd be given the Relation between | 
Fe” the Curve and the Ordinate or Abſciſſa : And | 6. Of the Epolys: | 
| ſince the Relation of theſe to one another, as al- Periphery of a Seele Me If D C be the 
ſo to the Tangent, is ſuppoſed to be given; alſo IG 4, K 4, Ge, will pam in | _ = mots, 0 4, 
| | | | ' | on Th 
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A (the Centre) and will each of them be equal roſ ther, 25S + SC = QC. 
a conſtant Right Line (the Radius.) But if DC p dp __ pdp-i-qd Aoain, OP 
be any other Curve, the ſaid Perpendiculars will "Ny d F gain, 

be indeterminate, and will interſect one another __ 14 N oM - NZ dn . the Dißf⸗ 
into many different Points, A, V, X, I, which all| eh ＋ 25% 4p 41 
joyn d make a new Curve; the Nature of which | rential 0 47 e 
is now to be Inveſtigated. 1 N | . 

Let the Curve propoſed be RC D, its Axis RB, 2 24m —=2pqdp=f AT 
Abſeiſſas RN, RM, Ordinates NC, MD, Tan-“ „ L 
gent DC T. Let RN ="m;,"CN"="p3"Nr==7: Laſtly, 2c — OP x: gc: 
W.hence, TN: NC :: NG : N | | . 4 

e e 2 he tm 4.4, - 


7 ANG ARE e 
Alſo, NC: NP (=M0)::$D: $2 | campa(=ce=VowlDnr) 


- RP — 3: — 
——: RH Gf. > 12s 
D E NA - tx 
A — 7 
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22 2 — — — 
— Eos IE IE, 
r ͤ 2 5 > 2367 we as? Wa -* - 
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4 X q + 4 | 
2 42 Far. | VII 1 
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that is, fnce P N= erase *I + p p- 


by the Interſections of the Perpendiculars DA, CA,) 
with reſpect to the Axn RB, Cut off RH= 21 


NC: C PZ; 


oF =p, and 4p (=11;) 5-5 that is, 


_ nitely ſmall ; therefore ſhall A. D AC AV 


ſequently, that the Curve RK D is that Curve 
which is deſcribed by the Evolution of the Curve 
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7. Application to the Parabola. If RC D be a 
Parabola, whoſe Parameter = /, ſo that Im — 
2pdp 

. 
and g= 2m. Subſtituting theſe in the Value of CA, 


114 v 11-\ 
we ſhall find C A | I, 47; 


p p- then Id m π p d p, and d m —= 


; eee by 
C Awill = FIT that is a Fourth Proportional 


to PN and PC. 4 

8. To find the Nature of the Curve AV X( form'd 
— PN, and put HB =y and BA , and 
then AB+ NC: AE 2: 


LH + TIX ap bY 
r ; — . 


3 | 
5 v 211 pr; and "I gill . 
Again, NC: AB:: PN: PB; 


Fe I-35 542 758 but 7 = 
pe rg I wo 
HB=P B+ PH=PB+NR=—— —+ 


2p 
Hl | 


29 7* x5 
165 
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Farther, becauſe 4 D, A C, are perpendicular 
to the Curve D C, and the Particle D C is infi- 


+ VC ; but (becauſe of the ſame Reaſon) C 
XXX, and XK = XI-+, Sc. And there- 
fore AD = AV VX—+ XI, Sc. = Curve 
ATH—+HR. And fince the Curve AI H a- 
riſes from the Interſections of the Indiſtant Per- 
pendiculars DA, CV, KN, it follows, that they 
are Tangents to it in the ſame Points, and, con- 


H IA. From whence are manifeſt, at firſt view, 
all that Hugenius and others have publiſh'd about 
Evoluta's, as alſo the excellent Diſcoveries of 
Tſchirnhauſius and Leibnitz, about the Curves 
formed by the Reflex'd Rays. 


* 


HELISPHERICAL Line, is the Rhumb Line 
in Navigation; and is ſo call'd becauſe on the 
Globe ir winds round the Pole ſpirally, and till 
comes nearer and nearer to it, but can't terminate 
in it. 

HEM. The Ovens wherein the Lapn Cala- 
minaris, or Calamine, is baked, haves a Hearth 
made on one fide of rhe Oven, divided from the 
Oven it {elf by a Partition open at the Top. by 


bakes the Calamine. This Partition is called the 
Hem. © | es” | 
HEMITONE, in Muſick, was what we now 
call an Half Note. . | 
HERALD, with us ſignifies an Officer at Arms, 
whoſe Buſineſs ir is to denounce War, to Pro- 
claim Peace, or otherwiſe to be employ d by the 


Sovereign in Martial Meſſages and other Buſineſ- 


ſes. The French call him Herault; quaſi Herus 
altus. But Verſtegan will derive the Word from 
two Dutch words, vi x. Here, exercitus, and Healt, 
Pugil magnanimus; as if he ſhould be ſo called, 
as being Champion of the Army. The Romans cal- 
led Men of this Office in the Plural Feciales. 
With us they are the Judges and Examiners of 
Gentlemen's Arms : They Marſhal all the Solem- 
nities at the Coronation of Princes; formerly 
manag'd Combats, Se. | 

The Three Chief Heralds with Us are called 
Kings at Arms : The Principal of, which is Garter, 


Knights of the Garter at their Inſtalments, or 
other Solemnities ; To Marſhal the Funerals of 
all the Greater Nobility, as Princes, Dukes, Mar- 
qniſſes, Earls, Viſcounts, and Barons. 
The next Herald is Clarencieux, Ordain'd by 
Edw. IV. for his gaining the Dukedom of Cla- 
rence: His Office is to Marſhal and Diſpoſe the 
Funerals of all the Leſſer Nobility ; as of all 
Knights and Eſquires on this Side Trent. 

The Third is called Norroy, or North Roy ; 
whoſe Office is the {ſame on the North Side of 
Trent, as that of Clarencieux is on the South 
Side. 

Befides theſe there are Six others, which are 
properly called Heralds, according to their Ori- 
ginals, as they were Created to attend Dukes, 


[Se. in their Martial Expeditions; as York, Lan- 


caſter, Somerſet, Richmond, Cheſter, and Windſor. 

There allo are four others call'd Marſhals, or 
Purſuivants at Arms, reckon'd after a manner in 
the Number of Heralds, and do commonly ſuc- 


and theſe arecall'd Blue-Mantle, Rouge Croſs, Rouge 
Dragon, and Port-Cullis. | e 
HERBENGER, or Harbinger, is an Officer 
in the King or Queen's Houſe, who alotteth the 
Noblemen and thoſe of the Houſhold their 
Lodgings Z . 
HERETICO Comburendo : See Heretico, c. 
HERIOT, was originally a Proportion of 
Horſe and Armour according to the Quality of 
the Deceasd : This was ſettled by the Laws of 
K. Canutus, cap. 69. and is ſtill (uſually) the beſt 
Riding Horſe of which a Tenang dies poſſeſs d. 
_ HERIOT Cuftom, was when a Tenant for 


at his Death; which Payment to be made nor 
only by the next Heir in Blood, but by any the 
next Succeſſor. In Abbeys of Royal Patronage, 
at the Death or Ceſſion of the Abbot, his Cup 
and Horſe were paidgas an Heriot to the King: 
Thoſe alſo who held in Bondage and Villenage 
paid Heriots, The Religious Appropriators re- 
ſervd the Live Heriots (i. e. ſuch as were paid in 
Cartle) ro themſelves, and allow'd the inanimare 
ones of ſmall value to the Vicar : And ſome Ap- 
propriators had a Ileriot from the 


which the Flame paſſes over, and ſo hears and 
Vol. II, | | | 


. 8 Vicar when he 
died. Kennet's Gloſſary, | 


Ggg 2 HERIOT 


created by Henry V. His Office is to attend 


ceed in the Place of Herald when they die, &c 


Lite was by Cuſtom oblig'd ro ſuch a payment 
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every Hide; and. William Rufus Four Shillings ; 


Sr 
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don in Oxfordſhire was Forty Shillings. Kennet's 
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HERIOT Service was a Reſerve by Charter 

or other Conveyance, and made one Condition 
of the Tenure of Eſtates in Fee Simple; which 
is now for the moſt part extinguiſh 'd. 
_ HERMITAGE, ſtrictly ſigniſied a Convent of 
Hermits or Friars Minors, who, under the Inſti- 
tution and Diſcipline of St. Paul. inhabited De- 
ſerts and ſolitary places. But this name at laſt 
came to be attributed to any one Religious Cell, 
built and endow'd in ſome private and recluſe 
place, and then annex d to ſome larger Abbey, 
of which the Prelate or Governour was called 
Hermita, Dr. Kennet's Gloſſary. 

HERMITAN, is. the Name of a dry North 
and North-Eaſterly Wind, uſually, which blows 
on the Coaſt of Guinea in Africk; bur ſome times 
it blows alſo from orher Points, 

 HERMITORIUM, is the Oratory or Chapel 
belonging ro an Hermitage, | 

HETERODROMUS in Staticks, is the Term 
for the common Vectis or Leaver, which hath 
the Hypomochlion placed below the Power and 
the Weight : And where the Weight is elevated 
by the deſcent of the Power & vice verſa. (See 
the Fig. in Homodromus.) SOT 

The Dung-fork and Prong are Leavers of this 
kind, whoſe Hypomochlion is uſually the Knee 
of the Workman : And all Pincers, Sheers, Sciſ- 
ſars, Cntring-Knives faſtned to Blocks are double. 

HETERODROMOUS Leavers. The Wheel, 
Windlaſs, Capſtand, Crane, &c. are perperual 
Heterodromous Leavers : As are alſo the outer- 
moſt Wheels of all Wind and Water-Mills, and 
all Cog-Wheels, &c. 

HETERODROMUS Pedtis, in Mechanicks, 
when the Weight to be raisd by a Leaver is 
placed beyond the Eypomochlion or Fulcrum, and 
{5 moves a contrary way to the Power, viz. is 
rais d when that deſcends, and deſcends when 
that riſes: 1 

HEYBOTE, or Haybote, was anciently the 
Saxon Term for the Liberty granted to a Tenant 
for Cutting ſo much Under-wood, Buſhes, Sc. 
as was neceſſary for Mending and Maintaining 
the Hedges or Fences belonging ro his Land. 

HIDAGE, was a Royal Aid or Tribute rais' d 
in ſuch a Proportion on every Hide of Land. 
William the Conqueror impoſed Six Shillings on 


2 


and K. Henry I. Three Shillings. When the Lord 
paid Hidage to the King, the Tenants paid a 
Proportion to the Lord of the Mannor. 
King Ethelred, when the Danes landed at Sand- 
wich, rais'd this Hidage ſo, that every 310 Hides 
of Land found an Arm'd Ship ; and every 8 
Hides found a Fack and a Saddle. | 
_ HIDE of Land, or Plough-Land, was as much 
as one Plow could Cultivate in a Year ; for the 
Quantity was never expreſly derermin'd : Some 
call it 60, ſome 80, and ſome 100 Acres, One 
Hide of Land at Cheſterton in the 15th of Hen. II. 
contain d 64 Acres: And ip the 35th of Hen, III. 
the yearly Value of a Hide of Land ar Blecheſ- 


Paroch. Antiq. | 

Bede calls it Familiam, implying by it, that it 
was as much as wou'd maintain a Family, 

The Diftribution of England by Hides of Land 
as very ancient: Mention being made of it in the 
Laws of King Ina, cap. 14. And Henry I. to 


every Hide of Land. This Tax wa 
dage : Sec Hidage. | 

HIP. N, in Architecture, is ſuch a Roof 
hath neither Gable- Heads, Shread. Heads, nor 
Ferkin-Heads : (By which is meant ſuch Heads a; 
are both Gable and Hip at the ſame End ; that ig 
Gable as far as the Cott or Beam, and then theit 
over ſhort Hips which ſhut up with their Topsto 
the Tops of a pair of Rafters, call'd Singler; by 
the Country Workmen.) For a Hip-Roof hath 
Rafters as long, and with the Angles at the For 
Sc. at the Ends of Buildings, as it hath on the 
Sides: And the Feet of the Rafters on the nds 
of ſuch Buildings as have Hip-Roofs, ſtand on the 
ſame Plane, viz. parallel ro rhe Horizon, and at 
the ſame Heighr from the Foundation with the 
Rafters at the Sides of the Roofs. Thee Hip. 
Roofs ſome call Italian Roofs. . 

| HIPS, in Architecture, are thoſe. Pieces of 
Timber which are at the Corners of a Roof: 
They are a good deal longer than the Raſters, 
becauſe of their oblique Poljrion ; for they are 
level at every Angle, The Country Workmen 
call them Corners; and by ſome they are call 
Principal Refers, by others Slee pers. As Rafters 
have four plain Sides, theſe have uſually five, 

HOBELERS, were formerly a ſort of Light- 
Horſe-Men, which rode on ſmall nimble Horſes, 
and with only light Armour on; fo that they 
were fit (like our Dragoons) for any expeditious 
Service: Ar length they became ty'd by their 
Tenure, ro maintain a little light Nag; for giv- 
ing expeditions Notice of any Invaſion or Dan- 
ger: See 18 Eds. 3. b. 7. 21 R. 3. e., 3, 
and Cambd, Britan. | | . 

HOBITS, are a ſort of ſmall Mortars from 6 
to 8 Inches Diameter: Their Carriages are like 
thoſe of Guns, only much ſhorter: They are 
very good for Annoying the Enemy at a diſtance 
with ſmall Bombs, which they will throw two 
or three Miles: Or in keeping of a Paſs, being 
loaded with Carrouches, e 

HODOMETRICAL Method of finding the 
Longitude atSea, is that of the Computation of the 
Meaſure of theWayof a Ship berw. place andplace; 
i. e. of obſerving the ſeveral Rhumbs or Lines in 
which the Ship ſaileth; and whit Way ſhe hath 
made, or how many Leagues and parts of a 
League ſhe hath run. 

HOGENHINE, was formerly rhe Term for 
one that coming Gueſt-wiſe to an Inn or Houle, 
lay there the third Night: After which he was 
accounted one of the Family ; and the Hoſt was 
anſwerable for his Breach of the King's Peace. 
In the Laws of K. Edward, ſet forth by Lambert, 
he is calld Agenbine; and often in other places 
Third-Night- Awnehine, 

HOKE-Day, was the Tyeſdry Fortnight after 
Eafter-Day; and was anciently celebrated with 
Sports and Rejoycings, in Memory of many of 
the Danes being kill'd on that Day, and the reft 
expelld the Kingdom. This was done 4. D. 
1002, in the Reign of K. Ethelred. . 

HOKE-Tueſday-Money, was a Duty paid by 
the Tenants to their Landlord, to have leave to 
celebrate the Hole Day. | 

HOMAGIUM Reddere, was renouncing Ho- 
mage, when a Vaſſal made a ſolemn Declara- 
tion of diſowning and defying his Lord; for 
which there was a fer Form and Method pre” 


s calld H.. 


as 


— 


Marry his Daughter, had Three Shillings from 


{crib'd by the Feudatory Laws. 
; HOMO- 


aa 


Hos. 


Hoa © 


' HOMODROMUS, is a Term in Staticks 


o 


for a Leaver, as AB; one of whoſe Ends, B 


| act . oo ww HOO »-».- 
— 


is fixed on the Obex or Hypomoclion H : And 
rhe other End 4, is applied to the Moving of the 
the Weight , which hangs or lies ſome where 
in the middle, between the Hypomoclion H, and 
the Power in 4. Here the Weight moves the 


Vedtis takes its Name of Homodromus. 


by means of the Obex or Hypomoclion H 


3 


ver, deſcends ; and therefore this is called Hete- 


are the Rudders and Oars of Ships and Boars ; 
as alſo their Maſts. | | IE 
HONOR, is uſed for the, nobler ſort of Seig- 
niories, whereon other Inferior Lordſhips and 
Mannors do depend, by performance of Cuſtoms 
and Services to thoſe that are Lords over them: 


bur ſuch as belong d to the King, tho' given af- 
terwards in Fee to Noblemen. The Manner of 
Creating theſe Honors may in part be collected 
from the Statutes 34 H. 8. c. 5. where Hampton- 
Court is made an Honor: And 33 H. 8. c. 37, 
38, where Grafton and Ampthill are made Honors. 
There are many other Honors in England; ſee 
37 88. $.c, 18, ©... -- 
_ HONOR-Coawrrs, are ſuch Courts as are held 
within the above-mention'd Honors. 
HONORARY Services, are {uch as are inci- 
dent to Grand Sergeantry, and annexed uſually to 
ſome Honor, 8 | | 
_ HOOK-Pzn,, are taper Iron Pins, with an 
hook Head; and are uſed to pin the Frame of a 
Floor or Roof together, by being pur in through 
the Pin-holes in the Morteſſes and Tennons, 
whillt ir is framing or fitting into its due Poſition : 
As ſoon as which is done, theſe Hook-Pins are 
ſtruck out, and tis pinn'd up faſt with Wooden 
Pins. - | 
HORIZONTAL-Line in Dialling, is a Line 
drawn on any Plane Pralle! to the Horizon. It 
is drawn on an Erect or Reclining Plane by a 
Level ; or by applying a Quadrant to te Edge 
of a Ruler fo, as that the String and Plummer 
mall cur oo. or 90 Degreees in the Limb. | 
HOSPITALLERS, were the Knights of a 
Religious Order ; fo called, becauſe they builded 
an Hoſpital at Feruſalem, wherein, Pilgrims were | 
received. To theſe, when the Templers were 
ſuppreſs d by the Council of Vienne in France, 
P. Clement transferrd that Order. Their chief 


Abode is now at Malta, and they are call d Knights 


ſame way with the Power: Whence this kind off 
Whereas, 
in the other Leaver, the Weight N is raiſed up 


while the Power at 4, the other End of the Lea- | 
rodromus, Ot this Homodromus kind of Leavers, | 


And it ſeems as if none were Honors originally, | & 


of Malta, All the Lands and Goods of ſuch as 
wete here in England were given to the Crown: 
See 32 H. 8. c. 34. > | 
HOUR of the Day: To find this readily by 
Projection of part of the Analemma, proceed 
thus : With 60 of the Chords draw the Circle 
IS N for the Meridian of your Place: Then 


£ 

LY 
= 4 N e 
14 , 


> 


having given you, as you muſt have, the Lati- 
rude of your Place, and rhe Sun's Declinarion 
and Altitude, ſer the firſt of theſe three from N 
to P; fo is P, the Pole of the World, draw 
Pp for the Axis. Set next the Latit. alſo from 
to E, and draw E for the Equinoctial. 
Then ſet the Sun's Declination from E to D, and 
from Q to d, when tis North, as here; but on 
the lower Side of E & when tis South; and draw 
the Parallel of Declination D 4 : Then ſer the 
Sun's Altitude from S to 4, and from N to a, 
draw A a for the Almacanter or Parallel of the 
Sun's Altitude at the Time. The common In- 
terſection of theſe two Parallels in O, will give 
you the Sun's Place in the Heavens at that 
Time, And, conſequently, ſetting the Sector ro 
the Radius D B, © B will be the Sine of the 
Hour from 6, either in the Morning or After- 
noon. If a Sector be nor at Hand, you may 
find the Hour by your ChoMs, thus; Ser the Ex- 
tent B D from to T; on which Point T, as a 
Centre, with the Extent B © (the parallel Sine 
of the Hour from 6) ſtrike the Arch G; for then 
a Ruler laid from V juſt to touch the Convexi- 
ry of the Arch G, will cut the Limb in H. Then 
HN meaſured on the Chords, will give the De- 
grees of the Hour from 6, which muſt be turned 
into Time. 4 | 
HOUR-Scale : On one of the Edges of Col. 
lins Quadrant there is uſually an Hour-Scale (as 
on rhe other Edge is a Line of Latitudes ) which 
is no other than a Double Tangent, or two 
Lines of Tangents, each of 45 Degrees, ſet to- 
gether in the middle; and fo might, if there 
were need, be continued in Inſiuitum. 
And on the other Face of this Quadrant there 
is alſo an Hour-Scale of another \ing being 62 
Degrees of a Line of Sines, Whole Radius is 
made equal to half the Secant of rhe Latitude 
(being fitted for Lenden) to the Common Radius 
| "06 
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of the Sines, Againſt it, and running by it, is a 
prick d Line of Declinations: To the Sun's grea- 
reſt Declination is alſo a Portion of the Line of 
Sines, whoſe Radius is equal to the Sine of the 
Latitude of Loxdon, taken our of the other part 
of the Scale. mW | | 

Theſe Hour-Scales (eſpecially the former) may 
be put on any Ruler, Sector, Sc. and will ſerve 
for theſe Uſes. | 

The firſt Hour-Scale, or Double Tangent, is a 
Scale of Six Houts; and by help of the Line of 
Latitudes (which ſhould always be placed by it) 
will ſerve very readily and uniyerſally ro prick 
down all Dials that have Centres; after this 
manner. 8 | e ah. Ys 


I. To draw an Horizontal, or à Direct Erect 
Coueb M... | : 


Draw firſt the Right- Line CE for the Hour-Line 
of 12, and croſs it in C (which will be the Cen- 


V I vi vi 


tre of the Dyal) with the Perpendicular B A: 


Then from the Scale of Latitudes take off the 
Latitude of the Place for an Horizontal (or the 
Co-Latitude, for a Direct South and Vertical) 
Dyal, and ſet it with your Compaſſes each 
way from C to A and B: Then take with your 


Compaſſes the whole Hour. Scale, and ſetting the 
End of it at A and B, and its Beginning at E 
transfer it, and all its Diviſions { or ſuch as = 
ſhall have occaſion for ar leaſt) on each Side from 
AtoE, and from B to E, making the Iſoſcele, 
| Triangle B EA: Then numbring the Diviſions 
with the proper Hours, as you ſee in the Figure 
Right Lines drawn from C, through thoſe Hoyrs 
Halves, or Quarters in the Prick d Lines 4 E and 
B E, ſhall be the true Hour-Lines of the Dyzj. 
And to the Dyal you may give what Form o- 
Figure you pleaſe. ar 


II. To draw an Upright Declining Dyal. 


Suppoſe for the Latitude of London 5 19, 30, 
and declining Eaſtwards 255. You muſt firs 
either by Calculation, or by Collins Dialling. 
Scales, &c. find the Requiſites of your Decſi. 
ning Dyal ; which will be theſe : 
| The Subſtiles Diſtance from the j : 
Meridian will be 185. 34, 

The Angle of the Hour-Lines of 


12 and 6 will be 62. oo, 


The Angle of the Inclination of 
Meridians will be 

And the Styles Height will be 3 
an Angle of 34 . 19, 

Being thus prepared, you may then draw the 
Line VIII, II, as the true Horizontal Line of 
your defign'd Dyal, and then to it, at Right An. 
ples, the Line XII. C. for the Meridian. Next 
make the Angle FC XII equal to 187. 34“. the 
Subſtile's Diſtance from the Meridian; and by the 
Chords prick off FC for the Subſtile. To which in 
C, the Centre of the Dyal, draw the Perpendi- 
cular B A: Then make C A and C B equal to 
the Stile's Height 347. 19“. (taking it in your 
Compaſſes from the Line of Larirudes ;) And 
then apply the whole Scale of Hours ( as before 
in the Horizontal Dyal) on each fide C F, from 
A to F, and from B to F. Next get the Diffe- 
rence between 30. 47. the proper Inclination 
of Meridians, and the next Hours Diſtance from 
the Meridian that is leſs than that Angle; which 
in this Caſe is 10, or 309. from 12. This Diffe- 
rence will be found here to be 47/. or, in Time, 
nearly 3 Minutes. The fitting the Scale of Hours, 
was before taught from A to B, count upon the 


30 = 47 1 | 
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Again, Fitring in the Scale of Hours from 
Arks of Time, 


Hour. Min. 


From to 
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ters, Sc. getting the Difference between the 
Half-hour next leſs (in this Example 22 30f.) 
under the Ark called the Inclination of Meridians, 
the Difference is 1. 17, (in Time nearly 331.) 
to be continually augmented an Hour at a time, 
and ſo prick d off as before was done for the 
Whole Hours. „ 

If the Scale of Hours reach above the Plane, 


under Side, and thereby the Scale of Hours laid 
in its true Situation, having firſt found the Point 


Mi 
0.3 4 3 + fs n 
1413 11 { And make Points at the Terminations with a Pin or Pen: 
4” 3 From F to 11 And draw Lines from thoſe Points to the Center C; and 
3 "7 L they ſhall be the true Hour-Lines on this Side the Subſtile: 

; b 3 


B to F, count from the End at B, the former 


And make Points at the Terminations, as before; through 
which draw Lines to the Center, and they ſhall be the 
Hour-Lines on the other Side the Subſtile. f 


The like muſt be done for the Halves, Quar- | which ſtill keep the name, and remain, in ſome 


ſorr, the ſame, as ro their Service in ſeveral re- 
ſpects: But their Furiſdiction is transferr'd ro 
the Counry- Court; ſome few excepted, which 
have been by Privilege annex d to the Crown, 
or granted to ſome Great Subject, and ſo remain 
ſtill in the nature of a Franchize : And this hath 
been ever ſince the Statute of 14 Edw. 3. 1. c. 9. 
whereby theſe Hundred- Courts, formerly Farm d 


as in this Caſe at B; ſo that B C cannot be prick d pe by the Sheriffs ro other Men, were reduc'd 
down: Then may an Angle be laid down on the all, or moſt of them, ro the County- Court; and 
upper Side of the Subſtile, equal ro FC A on the ſo remain ar preſent. Where-eyer therefore 


we meet with the Word Hundred-Court now, it 
fignifies ſome Franchize, where the Sheriff does 


F on the under Side. | we 
The Stile may be eafily laid down by the 


Scales are large and carefully made, as this 
is one of the eaſieſt, ſo tis as exact a Way 
of Drawing Dials as any whatſoever. | 


HOUSEBOTE, the ſame with Eftovers, or 


Lord's Wood, for the Repair and Supporr of a 
Houſe or Tenement. Da 
HOWKER, or Houcre, is a Veſſel much 
uſed by the Dutch; built ſomething like a Pink, 
bur Maſted and Rigg'd like a Hoy. They carry 
from 50 to 200 Tun: And with a ſmall number 
of Hands will go to the Eaſt-Indies. They Tack 
ſoon and ſhort ; will Sail well, and lie near the 
Wind; and will live almoſt in any Sea. 
_ HULKS, are large Veſſels, having their Gun- 
Decks from 113.to 150 Foot long, and from 3 1 
to 40 Foot broad. They will carry from 400 
to 1071 Tons. Bur their chiefeſt Uſe is for ſet- 
ting in Maſts into Ships, and the like. Though 
v the Word Hulka ſeems to ſigniſie a ſmall 
eſſel. 3 | 
HUNDRED, is a Part of a Shire or County, 
properly ſo called, becauſe ir contained Ten De- 
cenneæ or Tythings : And either becauſe ar firſt: 
there were an Hundred Families in each Hun- 
dred; or elſe that the Hundred found a hundred 
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were firſt Ordain'd. by King Alfred, the 29th 
King of the Veſt Saxons ; and he took the way 
of doing it from Germany ; where Centa, or Cen- 
tena is a Juriſdiction over an hundred Towns. 


Men for the King's Wars. Theſe Hundred were 


Hence you ſee the Original of Hundreds, k 


not intermeddle by his ordinary Authority, unleſs 


HUNDRED- Courts, were held anciently by 
the Hundredarius, or Chicf-Conſtable, of eve 

Hundred, for better ſupport of his Office. Theſe 
Courts were held in ſome places once in three 


Weeks, and in others once a Month. And by 


an Allowance of neceſſary Timber out of the Stat. 14 Ed. 3. theſe Hundred-Courts were reduc'd 


to the County-Courts ; tho' in ſome few Hun- 
dreds the Old Franchiſes are ſtill remaining. 
| HUNDRED..%S, are Men Empannelled, or 
fit ro be Empanelled, on a jury, upon a Contro- 
verſie; and who dwell in the Hundred where 
the Land in queſtion lies. But ; 
HUNDREDARIUS, the Hundreder, is he 
that hath the Juriſdiction ofa Hundred, and who 
holdeth the Hundred-Court. And ſometimes 
tis uſed for the Baily of the Hundred. Key 
 HUNDREDI Sea, was the Payment of per- 
ſonal Attendance, ordering Suit and Service 
at the Hun dred. Court. | 


ſtanding Rent. 
| HURRICAN, is a moſt furious and dreadful 
on of Wind, which rhe Caribbe-INands and 
ome. other Parts of the Indies are ſubject to: Its 
Extent and Continuance is but ſmall, but its Vi- 
olence prodigious. „ 
HUSE-BOTE, was formerly the Liberty a 
Tenant had to cut as much Wood on the Pre- 
miſſes as was neceſſary for the Support and Re- 


This is now call'd Eſtovers, Eftoverium. 
HVDE LAND: See Hide · Land. 
e HYDRO- 


when they of the Hundred refuſe to do their A 
Chords; or a Protractor. And if your Dux. 


HUNDREDUS Affirmarus, was the Profits of 
an Hundred Court, Firmed or Farmed our for a 


air of the Farm Houſe and adjoyning Buildings. 
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of the Sines. Againſt ir, and running by it, is a Compaſſes the whole Hour. Scale, and ferting the 


prick d Line of Declinations: To the Sun's grea- End of it at A and B, and its Beginning at E. 
reſt Declination is allo a Portion of the Line of | transfer it, and all its Diviſions { or ſuch as vou 
Sines, whoſe Radius is equal to the Sine of the | ſhall have occaſion for at leaſt) on each Side from 


Latitude of London, taken out of the other part 
otthe Scale. | 

Theſe Hour-Scales (eſpecially the former) may 
be put on any Ruler, Sector, Sc. and will ſerve 
for theſe Uſes. | 

The firſt Hour-Scale, or Double Tangent, is a 
Scale of Six Houts; and by help of the Line of 
Larirudes (which ſhould always be placed by it) 
will ſerve very readily and univerſally ro prick 
down all Dials that have Centres ; after this 
manner. 8 | PEE 


I. To draw an Horizontal, or a Direct EreR 
South Dyal, 8 : 


Draw firſt theRighr-Line CE for the Hour-Line 
of 12, and croſs it in C (which will be the Cen- 


_ L 9 


tre of the Dyal) with the Perpendicular B A: 


Then from the Scale of Latitudes take off the 


Latitude of the Place for an Horizontal (or the 
Co-Latitude, for a Direct South and Vertical) 
Dyal, and ſet it with your Compaſſes each 


| 


| 


| 


A to E, and from B to E, making the Iſoſcele, 
Triangle B EA: Then numbring the Diviſions 
with the proper Hours, as you ſee in the Figure 
Right Lines drawn from C, through thoſe Hours 
Halves, or Quarters in the Prick d Lines 4 E and 
B E, hall be the true Hour-Lines of the Dyal: 
And to the Dyal you may give what Form or 


- 


Figure you pleale. 
II. To draw an Upright Declining Dyal. 


Suppoſe for the Latitude of London 5 1“. 307 
and declining Eaſtwards 255. You muſt firſt, 


either by Calculation, or by Collins Dialling. 


Scales, Sc. find the Requiſites of your Dec}. 

ning Dyal ; which will be theſe : | 
The Subſtiles Diſtance from the 7 E 

Meridian will be 18% 34. 
The Angle of the Hour-Lines of | 


12 and 6 will be 9 6525. oof 
The Angle of the Inclination of R 

Meridians will be | 30 « 47“ 
And the Styles Height will b 1 

an Angle of | 34. 19, 


Being thus prepared, you may then draw the 
Line VIII, II, as the true Horizontal Line of 
your defignd Dyal, and then to it, at Right. An- 
ples, the Line XII. C. for the Meridian. Next 
make the Angle F C XII equal to 187. 34“. the 
Subſtile's Diſtance from rhe Meridian ; and by the 
Chords prick off FC for the Subſtile. To which in 
C, the Centre of the Dyal, draw the Perpendi- 
cular B A: Then make C A and C B equal to 
the Stile's Height 347. 19/, (taking it in your 
Compaſſes from the Line of Laritudes ;) And 
then apply the whole Scale of Hours ( as before 
in the Horizontal Dyal) on each fide C E, from 
A to FE, and from B ro F. Next get the Diffe- 
rence between 30. 47“. the proper Inclination 
of Meridians, and the next Hours Diſtance from 
the Meridian that is leſs than that Angle; which 
in this Caſe is 10, or 30%, from 12. This Diffe- 
rence will be found here to be 47/. or, in Time, 
nearly 3 Minutes. The firting the Scale of Hours, 
was before taught from A to B, count upon the 


way from C to A and B: Then take with your ſaid Scale 


— 
8992 
B 44 


Hour 


6. $« 

Wt 11 
3 From F to i 
3 4 0: . 
4 2 

Hs. hg 3 


And make Points at the Terminations with a Pin or Pen: 
And draw Lines from thoſe Points to the Center C; and 
they ſhall be the true Hour-Lines on this Side the Subſtile: 


Again, Fitting in the Scale of Hours from B to F, count from the End at B, the former 
» * : 


Arks of Time, 


H. OUY * Min. 


From B to 


s 0 
o 
O 


The like muſt be done for the Halves, Quar- 
ters, Gc. getting the Difference between the 


And make Points at the Terminations, as before; through 
which draw Lines to the Center, and they ſhall be the 
Hour-Lines on the other Side the Subſtile. 


| which ſtill keep the name, and remain, in ſome 


ſorr, the ſame, as ro their Service in ſeveral re- 


Half-hour next leſs (in this Example 22* 3o!. ) ; ſpects : But their Furiſdiction is transferrd to 
under the Ark called the Inclination of Meridians, | the County- Court; ſome few excepted, which 


the Difference is 1. 17, (in Time nearly 33!.) 


have been by Privilege annex d to the Crown, 


to be continually augmented an Hour at a time, or granted to ſome Great Subject, and ſo remain 


and fo prick d off as before was done for the 
Whole Hours. 13 1 

If the Scale of Hours reach above the Plane, 
as in this Caſe at B; ſo that B C cannot be prick d 
down: Then may an Angle be laid down on the 
upper Side of rhe Subſtile, equal ro F.C A on the 
under Side, and thereby rhe Scale of Hours laid 
in its true Situation, having firſt found the Point 
F on the under Side. 

The Stile may be eaſily laid down by the 
Chords ; or a Protractor. And if your 
Scales are large and carefully made, as this 
is one of the eaſieſt, ſo tis as exact a Way 
of Drawing Dials as any whatſoever. 


HOUSEBOTE, the ſame with Eſtovers, or 
an Allowance of neceſſary Timber out of the 
Lord's Wood, for the Repair and Support of a 
Houſe or Tenement. 
HoWRER, or Houcre, is a Veſſel much 
uſed by the Dutch ; built ſomething like a Pink, 
bur Maſted and Rigg'd like a Hoy. They carry 
from 50 to 200 Tun: And with a ſmall number 
of Hands will go to the Eaſt-Indies. They Tack 
ſoon and ſhort ; will Sail well, and lie near the 
Wind; and will live almoſt in any Sea. 

 HULKS, are large Veſſels, having their Gun- 
Decks from 113.to 150 Foot long, and from 31 
to 40 Foot broad. They will carry from 400 
to 1071 Tons. But their chiefeſt Uſe is for ſet- 
ting in Maſts into Ships, and the like. Though 


anciently the Word Hulka ſeems to fignifie a ſmall 
Veſſel. | | 


HUNDRED, is a Part of a Shire or County, | 


properly ſo called, becauſe it contained Ten De- 
cenne. or Tythings: And either becauſe ar firſt: 
there were an Hundred Families in each Hun- 
dred ; or elſe that the Hundred found a hundred 


Men for the King's Wars. Theſe Hundred were 


were firſt Ordain'd by King Alfred, the 29th 
King of the 77/:/? Saxons ; and he took the way 
of doing it from Germany; where Centa, or Cen- 


ſtill in the nature of a Franchize : And this harh 
been ever ſince rhe Statute of 14 Edw. 3. 1. c. 9. 
whereby theſe Hundred-Courts, formerly Farm'd 
, our by the Sheriffs ro other Men, were reduc'd 


all, or moſt of them, to the County-Court ; and 


ſo remain ar preſent. Where- ever therefore 
we meet with the Word Hundred-Court now, it 
fignifies ſome Franchize, where the Sheriff does 
nor intermeddle by his ordinary Authority, unleſs 


Duty. A 

| HUNDRED-Courts, were held anciently by 
the Hundredarius, or Chief. Conſtable, of every 
Hundred, for better ſupport of his Office. Theſe 


Courts were held in ſome places once in three 


Weeks, and in others once a Month. And by 
Stat. 14 Ed. 3. theſe Hundred-· Courts were reduc'd 
to the County-Courts; tho' in ſome few Hun- 
dreds the Old Franchiſes are ſtill remaining. 

| HUNDRED...%S, are Men Empannelled, or 
fit to be Empanelled, on a Jury, upon a Contro- 


the Land in queſtion lies. Bur 


that hath the Juriſdiction ofa Hundred, and who 
holdeth the Hundred- Court. And ſometimes 
tis uſed for the Baily of the Hundred. ITE. 
HUNDREDI Se&a, was the Payment of per 

ſonal Attendance, ordering Suit and Service 
at the Hun dred. Court. | 

HUNDREDUS Affirmatus, was the Profits of 
an Hundred Court, Firmed or Farmed our -for a 
ſtanding Rent. 
© HURRICAN, is a moſt furious and dreadful 
Storm of Wind, which rhe Cæribbe-Iſtands and 
ſome other Parts of the Indies are ſubject to: Its 
Extent and Continuance is but ſmall, but its Vi- 
olence prodigious. 1 
HUSE-BOTE, was formerly the Liberty a 
Tenant had to cut as much Wood on the Pre- 
miſſes as was neceſſary for the Support and Re- 
air of the Farm Houſe and adjoyning Buildings. 


tena is a Juriſdiction over an hundred Towns. This is now call'd Eſtovers, Eſtoverium. 


Hence you ſee the Original of Hundreds, 


| HYDE-LAND : See Hide. Land. 
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when they of the Hundred refuſe to do their 


verſie; and who dwell in the Hundred where 


HUNDREDARIUS, the Hundreder, is he - 
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Which is a very thin and light one, and is only 


pared, the Bottle being plung d into the Glaſs of 


End, till brought to an Equilibrium. Theſe 


For the Bottle will fink down in lighter, and be 
| buoy'd up in heavzer Fluids; and the Grains or 


fick Gravity. 


pended by its Hair, which then becomes a Bal- 


be put the Solid (what ever it be) whoſe Speci- 


Water. Then putting the Braſs Piſn //, by its 


H VP 


HYDROSTATICKS, Weights which force | 
our of the ſame Tube equal Quantiries of rhe ſame 
Fluid, are to one another as the Squares of rhe 
Times in which rhe Fluid is forc'd our : Bur if 
the Times are equal in which the ſame Quantity 
of the Fluid is forc'd out thro' unequal Tubes; 
then the Powers are reciprocally as rhe Orifices 
of the Tubes : And therefore Powers which 
thruſt out the ſame Quantity of a Fluid through 
unequal Tubes, are to one another in a recipro- | 
cal Proportion, compounded of the Squares of 
the Times, and of the Orifices of rhe Tubes. | 


- HYDROSTATICAL-BALLANCE.. A De- 
ſcription of an Hydroſtatical-Ballance, for 
finding the Specifick Gravities of Liquids and 
Solids with eaſe and accuracy. By F. Haukſ- 
bee, in Vine-Office- Court in Fleet-Streer. 


For LIQUIDS. 


24, aa, is the Foot to which the upright Piece or 
Prop'd bb, bb is to be ſcrew'd : (See Fig. 1.) To 
the upper End of this upright Piece is faſtned a 
double Cheek of Steel, ce, c c, on which the Beam 
d d, d d is ſuſpended. To one End of this Beam 
put on the General Scale, expreſs d by ee, ee, ee. 
Ar the other End of it, hang on rhe other Scale, 


expreſs d on the Ballance by the Characters of ff. 
To the loop ar Botrom of it, is to be ſuſpended 
by its Hair, and the Bottle g g, gg. Thus pre- 


Warer, bh, hh, the Beam will form an Horizon- 
tal Poſition : Bur if it happen ſomething to light, 
or too ponderous (for all Waters have not the 
ſame Specifick Gravity, nor at all times) it muſt 
be adjuſted by putting Weights on the lighteſt 


Weights, in the Experiment, are to be taken no 
notice at all of. And by an Experiment, by and 
by to be mention'd, I found two Grains to be 
the ꝑreateſt Variation, between the Weight of a 
Bulk of Water, equal to 574 Grains, at the grea- 
teſt Degree of Heat in this Climate to the = 
zing Point. And thus you may;-find the Speci- 
fick Gravities of all manner of Liquids,. in com- 
pariſon to their like Bulk of Common Water: 


Parts of Grains, which muſt be put into one of 
the Scales, to reduce the Beam to an Horizontal 
Poſition, will ſhew the Difference of the Speci- 


For SOLIDS. 


The General Scale ee remains in its Place : 
Bur inſtead of the Scale ff muſt be fuſpended 
the Braſs Piece, repreſented by the Figure zz, i 1. 
(See Fig. 2.) To the Loop, at the Bottom of 
which, muſt the Glaſs Bucket K k, kk be ſuſ. 


lance to the other End. Into this Bucket muſt 


fick Gravity you would find, or whoſe Weight 
you have a mind to compare with that of the 
like Bulk of Water: And having ballanc'd ir by 
Weights at the other End, take it out of rhe 
Bucker, and plunge the Bucker empry into the 


Slit on the Braſs piece i i, a Notch being cut in! 
to receive it; the Bucket then in the Water wil 
be in æquilibrio with the General Scale e e. The 
Diſh /! being tho Weight of a Bulk of Water, e. 
qual to the Solidity of the Bucket: But if |; 
chances to vary a little, you muſt reduce ir as be. 
fore. Then putting the. Solid Body into the Byc. 
ker (having firſt well wetted it all over in Wa. 
ter; and it be irregular, take care that no his 
lodges in any part of it) then you will ſoon and 
what it has loſt of its Weight, in compariſon tg 
what it weigh in the Air: And by the Diffe. 
rence of which Weights, divide the Weight firg 
found, which exactly gives you its Proportion 
to the like Bulk of Water: See Specifick Gravity in 
Vol. I. Where the reaſon of this Practice is ſhewn; 
What is here deſign'd being only the Uſe of 2 
commodious Ballance for ſuch kind of Hydroſta. 
tical Experiments. . 


An Experiment, touching the different Denſities if 
Common Water, from the greateſt Degree of Heat 
in thy Climate to the Freezing Point; olſervd 
by a Thermometer, By Mr. Hawksbee. 


I took about a Quart of Common Water, and 
gave it a pretty conſiderable degree of Heat over 
the Fire: Then putting it into a convenient Glas 
together with my Thermometer, where the Spi- 
rit ſoon aroſe into the ſmall Ball a- top, and con- 
tinued to remain there till the Water began to a- 
bate of its Heat; by which time the Spirit in the 
Thermometer became of an equal degree of Tem: 
perature with the Water in which it was plac d. 
When the Spirit has deſcended to 130 Degrees 
above the Freezing Point, (which is the greateſt 
Height it has been obſerv d in this Climate) I be- 
gan my Obſervations, and found that the Bulk of 
Water, equal to that of the Bottle I weigh int, 
in that State, was equal to 574 Grains, at 80 
Degrees above the Freezing Point, the Bulk of 
Water, equal to the Bottle, then weigh'd + of a 
Grain more than before: At 32 Degrees above 
the pre- mention d Point, the like Bulk of Water, 
equal to the Bottle, was again increaſed + of a 
Grain; at the Freezing Point it weigh'd about: 
of a Grain more: in all about 2 Grains, from 130 
Degrees above the Freezing Point, to the ſame 
Point: Which to me ſeems very conſiderable, 
and ought to be obſerv'd by thoſe, who at diffe- 
rent Seaſons, have occaſion to find the Specifick 
Gravities of Liquids and Solids, 


HYPERBOLA. In Phileſ. Tranſat. N. 34 
you have a Quadrature of theHyperbola by the Ld. 
Viſcount Brouncker, by a Series founded on what 
Dr. Wallis hath demonſtrared in his Arith. of In. 
finites, Prop. 87, 88, 89, &c. And in Philo. 
Tranſat. N. 306. by a New Quadratrix, inven- 
| ted by the Ingenious Mr. J. Perks, of Great Swin- 
ford in Worceſterſhire ; together with the Conſtru - 
ction and Properties of zhat Quadratrix. 

HYPERBOLICAL cylindroid, is a Solid {8 
gure, whoſe Generation is given by Sir Chriſtoph. 
Mien, in Philoſph. Tranſat. N. 48. There abe 
two oppolite Hyperbolæ, joyn'd by the Ax Tran 
verſus ; and thro' the Center there is a Right Line 
drawn at Right-Angles to that Ax Tranſverſis; 
and about that, as an Axis, the Hyperbole ate 
ſuppoſed ro revolye : By which Revolution a Bo- 


dy will be generated, which he calls an Hy 2 
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lick Cylindroid ; and whoſe Baſes, and all Secti- | 


- 


5 . 6 | de e yo . . 1 „ FP | 
ons parallel ro them will be Circles. And in | And dividing by æ, it will be _ =, Bur 


N. 53. of the Trauſactions, he applies it ro the 


Grinding of we hr Glaſſes, and faith they from the Ordinarte's 880 decreaſe as the Ab- 


be either form'd this way, or not at all, 
HF PERBO LI F ORM Figures, are ſuch Curves 


roach in their Properties ro the Nature of 
ihe Thyperbols ; and are call'd alſo Hyperbo/oids, 


The Method of drawing Tangents to Hyperboli- 
| form Figures. 


Let 45, ST, repreſent rhe Aſſymptotes of the 


Equilateral Hyperbola Mm; then will S be rhe 
Centre of the oppoſite Sections. Draw the Or- 


Al 


dinate MB, and another infinitely near, as mb. 
Let p be the Parameter of the Figure, ler & B &, 


and MB =535: Rm =, and Bb = x, And let 
it be required to draw MT, a true Tangent to the 
Curve in the Point M, ſuppoſe all done, as in the Fi- 
gure: Then will the Triangles MBT, and M Ren 


on . - 7 Fa 
be ſimilar ; and therefore y: x : : 51 75 =BT.) 
Now the proper Equation fot the Curve is | 
7b . E wherefore their Fluxions will be 


equal, vi. 0=X) x; or XK - * :, 


* 


N 


ſciſſa increaſes, the 2 4 T,') muſt be 
Bf A „you have BT = —x = $B. 


COROL. I. 


When the Value of the of the Sub-rangent B T 
comes out negative; then the Point T will fall, 
as here, on the contrary Side of the Ordinate, with 
regard to S, the beginning of x. But when it 
comes our poſitive, the Point T will be on the 
contrary Side; as in the Parabola. 


c O RO I. II. 
If you ſuppoſe the Parameter 1, and m to 
be a Negative Number; then y S is an Ex- 


preſſion for all Hyperboli-form Figures; and uni- 
verſally the Length of the Sub-rangent B T, 


= — 1 (becauſe „x and conſequent= 


ly my "7 * )Ifay, Sto my = (bec. 7 
—=x) to mx; that is, To the Exponent of the 
Power of the Ordinate multipled into the Abſciſſa. 


To Inveſtigate the Area's if all forts of Hyperboli- 
1 | form Figures, | 


In the following Figure, lerthe Curve C Mm B 
be an Hyperboloid; 4 Rand 4 O che Aſymptotes: 
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Me HF, 


A 


Ler the Sub- tangent P T be called t, and the Or- 
dinate P M=y, The General Equation for ſuch 


Curves being) x; and the Expreſſion for the 
Sub- tangent PT being m x, as above. Let Gn, 


FN 4 AR. ELISA. 


Then will ty = „*. And the Rectangles 
NIGn = ty, will always be equal to the Re- 
tangle PRmp = y x: And if this be always 


in the Figure, be always taken equal to PT :| 


done, the Figure KA O BC infinite towards Kc, 
| H hh | wlll 


_—Y 


EI II 


HYD 


will be equal ro Figure XLS H, equal to all the 
ty = ( becauſe : mx) all the m * But 


(ſuppoſing the Figure KAOBC=6b; and the 
inſcribed Rectangle LBO Ag) then will the Fi- 


gure KL BC =b —d = all the xy ( becauſe 


IR x, and R M= 5.) Whence all the Re- 


ctangles m xy =all the yx=5, are to all the 
xy =b d, as m is to 1. And by Diviſion, 
mim - 1 ::: d: That is, the Figure RAO BC: 
Is to the inſcribed Rectangle :: As the Exponent 
of the Power of the Ordinate m: Is to the ſame 
Exponent leſs 1. 


COROLLARY. 


If m be greater than 1; then the Space, inde- 
terminate towards K, may be meaſured : Bur 


| 


| 


4% Ie, © . —— Yer ets SS —[—i 
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if m = 1, then the ſecond Term in the Analog 
m — 1=0; and conſequently , the Ye 
KAOBC is infinite towards X; and infinite] 
great in reſpect of the Rectangle L O. Bur jr 
m be leſs than 1, that Space K 40 B C will be 
more than infinite. 
Thus in the common Apolonian Hhyperbola, 


whoſe Equation is '=x 3 or ( ſuppoſing pe 
the Parameter = 1) 4a = x27 ; it appears that 
m — Igo; and conſequently, it appears tha; 
the Proportion between the Rectangle L o, and 
the ſaid infinite Space is infinitely great: See yg, 
of ths in Hayes Fluxions, p. 61, Ge. 


HYPETHRE, in the Ancient Architecture. 
was two Ranks of Pillars all about, and ten at 
each Face, of any Temple, Sc. with a Periſtile 
within of 6 Columns. 
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pat the Sprit-Sail-Top-Maſt-Head. 
- ACTIV S, Fativus, a Latin Word, fig- 
ſtifying, in the Law, him that loſerh by Default: 


anſit. Formul, Solenn. | 

15 1 or Jamb, is in the Language of our Lead 
Miners in Mendip, a thick Bed o Stone, which 
hinders their Work when they are purſuing the 
Veins of Oar, _. 

ICH DIEN, the Motto under the Arms of the 
Prince of Wales; which Sir H. Spelman judges 
to be in Saxon Ic Thien; the Saxon D with a tra- 
verſe Stroke being the ſame with Th; and ſigni- 
ed I Serve, or am a Servant. As the Saxon King's 
Miniſterial Lords were called Tiens. : 
IDEA'S. Our Obſervation employ'd, either 
about External Objects, or about the Internal O- 
peration of our Minds; perceived and reflected only 
by our ſelves; is that which ſupplies our Under- 
ſtanding (ſaith Mr. Lock) with all the Materials 
of Thinking. Theſe Iwo are the Great Foun- 
rains of Knowledge from whence all the Idea s, 
| Notions, Phantaſms, Species; &c, which we have, 
or can naturally have, do ſpring and ariſe, 


1. Our Senſes, being converſant about parti- 
_ cular Senſible Objects, do convey into the Mind 
ſeveral diſtin Perceptions of things: And this 
way {we gain the Ideas of Tellow, White, Heat, 
Cold, Soft, Hard, Bitter, Sweet, and all thoſe 
which we properly call Senſible Qualities, and this 
Great Source of moſt of the Ideas we have, de- 
pending wholly on our Senſes, and derived by 
them to the Underſtanding, is called Senſation. 


2. The other Fountain from which Experience 
furniſnhes rhe Underſtanding with Ideas, is the 
Perception of the Operation of our own Minds with- 
in us, as it is employed about the Idea it hath 
before gotten by Senſation: Which Operations, 
when we come to Reffett and Conſider on, our Un- 
derſtanding thereby becomes furniſh'd with ano- 
ther Set of Ideas, which could not be had from 
things without; and ſuch is Perception, Thinking, 
Doubting, Believing, Reaſoning, Knowing, Mil- 
ling, Sc. and all the different Actions of our 
Minds ; which we being conſcious of, and ob- 
ſerving in our ſelves, do from theſe receive into 
our Underſtandings, as diſtin Ideas, as we do 
from Bodies affecting our Senſes. This is a kind 
of Internal Senſation ; is called very properly, by 
Mr. Lock, Reflection: And theſe two, Senſation 
and Reflection, he takes to be the only Originals 
from whence all our Idea rake their Beginnings. 
And ſo far the Mind or Underſtanding is meer- 
ly paſſive ; and cannot chooſe whether it will have 
theſe Beginnings or Materials of Knowledge or 
not. The Objects of Senſe will obtrude their I. 
Leas upon our Minds; and the Operations of our 
Minds will not let us be without ſome (at leaſt ob- 
ſcure) Notions of them. No one can be wholly 
1gnorant of whar he doth when he Thinks: And 
as the Mind is forced to receive Impreſſions from 
without, ſo it cannot avoid the Perception of thoſe 
Idea s that are annex d to them. AMS 


Vol. II, 


TS in a Ship, is chat Flag which is hoiſted 


Placitum ſuum neglexerit, & Jactivus exinde re- 


IDE 


ſerve) are Simple, and others Complex. All thoſe 
Idea's that come into our Minds by Senſation, are 
of the former kind: And tho rhe Qualities in Bo- 
dies that affect our Senſes are in the Things rhem- 


paration nor Diſtance between them; yet the I. 
dea they produce in the Mind enter by the Senſes 
ſimple and unmix d. Some Ideas come into our 
Minds only by one Sence, which is peculiarly a- 
dapted to receive them: As the Ideas of all Co- 
lours are received only by the Eye; all Sounds and 
Tones by the Ear, Oc. Heat, Cold, and Solidity, 
by the Touch. _ | 

Other Ideas we gain by more than one Sence ; 
as of Space, Extenſion, Figure, Reſt, and Motion: 
For theſe make forcible Impteſſions both on the 
Eyes and Touch, | 

There are other Simple Idea's, which convey 
themſelves into the Mind by all the ways of Sen- 
ſation and, Reflection; as Pleaſure, Pain, Power, 
Exiſtence, Unity, and Succeſſion ; and theſe are 
all, or, ar leaſt; the moſt conſiderable of rhoſe 
Simple Ideas which the Mind hath ; and our of 
which is made all its other Knowledge, 

To underſtand the Nature of theſe Simple L. 
ders the better, and to diſcourſe of them intelli- 
gibly, it will be convenient to diſtinguiſh them as 
they are Ideas or Perceptions in our Minds, and 
as they are Modifications in the Bodies that cauſe 
ſuch Perceptions in us; that fo we may not think 
(as perhaps is uſually done) that they are exactly 


rent in the Subject: For moſt of thoſe of Senſa- 
tion are in the Mind no more the Likeneſs of ſome- 


here the Qualities in Bodies, which produce theſe 
Idea's in our Minds, muſt be diſtinguiſned into 
Pri mary and Secondary. Primary Qualities are ſuch 
as are utterly inſeparable from the Body, in what 
State ſoever it be; ſuch as the Sence conſtantly 
finds in every Particle of Matter; which are So- 
lidity, Extenſion; Figure, Motion, Reft, and Num- 
ber, Secondary Qualities are ſuch as are in realiry 
Nothing in the Objects themſelves, bur only 
Powers to produce various Senſations in us by 
their Primary Qualitzes ; i. e. by the Bulk, Figure, 
Texture, and Motion of their Inſenſible Parts; as 
Colours, Sounds, Taſts, &c. Now the Idea's of 


—— 


of them, and their Patterns do really exiſt in che 


by theſe Secondary Quzlities have no Reſemblance 


exiſting in the Bodies themſelves: They are in 
the Bodies, we denominare from them, only a 


is Sweet, Blue, or Warm in Idea, is but the cer- 
tain Bulk, Figure, and Motion of the inſenſible 
Parts in the Bodies themſelves, which we call ſo. 

There are ſeveral Faculties which the Mind hath 
of managing theſe Simple Idea's, which are very 
well worth our Obſervation; as that of Diſcer- 
ning duly, and rightly Diſtinguiſhing one from 
another: In this conſiſts the Accuracy of Judg- 

h 


Hhh 2 ment, 


Of i ſome ( as we ſhould carefully oh | 


ſelves; ſo united and blended; that there is no Se- 


the Images and Reſemblances of ſomething inhe= 


rhing exiſting withour us, than the Names that 
ſtand for them, are the Likeneſs of our Idea's. But 


Primary Qualities are, in ſome ſence, Reſemblances 
Bodies themſelves ; bur the Ideas produced in us 


of them at all, There is nothing like our Idea: 


Power to produce thoſe Senſations in us: And what 
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 Abſtratt Ideas. 
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ment, and the avoiding all Confuſions and Mi- 
ſtakes, 


2. Thar of Comparing them one with another, 
in reſpect of Extent, Degree, Time, Place, or any 
other Circumſtances of Relation or Dependance 
one on another, | | 


3. The Faculty of Compounding or putting to- 


gether the Simple Ideas receiv'd by Senſation or 


Neflect ion, in order to make Complex ones. 


4. When Children, by repeated Senſations, 
have got ſome Ideas fix d in their Memories, they, 
by degrees, begin to learn the Uſe of Signs; and 
when they can {peak articulately, they make uſe 
of Words to fignifie their Ideas to others: And 
the Uſe of Words being to ſtand as ourward Marks 
of our Internal Idea s; and thoſe Ideas being ta- 
ken from particular things, if every particular 
Idea thiat we take in ſhould have a particular 
Name. Names muſt grow endleſs. To prevent 


this, the Mind, by, 


5. Another Faculty, can make the Particular 
Idea received from ſuch Objects, ro become 
General: Which is done by conſidering them as 
they are in the Mind ſuch Appearances, ſeparate 
from all other Exiſtences, and the Circumſtances 
of real Exiſtence ; ſuch as Time, Place, or any o- 
ther concomitant Ideas; and this is called Ab- 
ſtradion; whereby Idea taken from particular 
things, become general Repreſentatives of all of 
that kind; and their Names, General Names ap- 
plicable to what ever exiſts conformable to ſuch 
Thus the ſame Colour being ob- 
ſerv'd to Day in Chalk or Snow, which the Mind 
Yeſterday received from Milk or Ceruſſe; it con- 


ſiders that Appearance alone; makes it a Repre- 


ſentative of all of that kind; and having given it 
the name of Mhiteneſs, it by that ſound ſignifies 
the ſame Quality whereſoever to be met with or 


imagined : And thus Univerſals, whether Idea's 
or Terms, are made, 


op From the Power which the Mind hath of com- 


bining thus, comparing, and ſeparating or abſtra- 
Ring its Simple Ideas, which come into it by Sen- 
ſation and Reflection, all Complex Ideas are form d; 


and, as before in the Perception of Idea s, the Un- 
derſtanding was paſſive, ſo here tis active; exer- 


ting the Power it hath in the ſeveral Acts and Fa- 
culties above-· mention d, in order to frame Com- 
pounded Ideas. 1 
All Complex Ideas, tho' their Number be infi- 
nite, and Variety endleſs, may be, as it ſeems, 
all reduc'd to theſe three Heads, viz. Modes, Sub- 
ſtances and Relations. 


Modes are ſuch Complex Ideas, which how e- 


ver compounded, are not ſuppoſed to exiſt by 
themſeves, but are confidered as Dependencies on, 
or Affections of Subſtances: Such are the Ideas 
fignified by the words Triangle, Gratitude, Mur- 


ther, Ge. and theſe Modes, as Mr. Lock calls 


them, are of two ſorts. 


1. Such as are only Variations, or different 
Combinations, of the ſame Simple Idea, without 
the Mixture of any other; as a Dozen, a Score, 
Sc. and theſe may be called Simple Modes. 


{ 


what ever is another thing, muſt at that ſame time 


what they were that moment, wherein we conſi- 


ly conclude, that what ever exiſts any where 


— — 


2. There are others compounded of Sim. 
dea's of ſeveral kinds put Conde: to A : 
Complex one; as Beauty, Theft, c. : 

Subſtances have their Idca's ſuch. Combination 
of Simple Ideas, as are taken to repreſent diſting 
particular things ſubſiſting by themſelves: 1 
which theſuppoſed, or confuſed Idea of Subſtance 
ſuch as it is, is always the Firſt and Chief. I 

Relations, are a ſort of Complex Idea's ariſine 
from the Conſideration and Compariſon of one! 
de: with another. Of theſe, ſome depend only 
on the Equality or Exceſs of the ſame Simple Ihe, 
in ſeveral Subjects; and theſe Mr. Lock thinks 
may be called Proportional Relations; ſuch a; 
equal, more, bigger, ſweeter, '&c. Another Oc. 
caſion of comparing things rogerher, is the Cir. 
cumſtances of their Origin or Beginning; and 
this being not afterwards to be altered, make | 
the Relations depending thereon as laſting as the 
Subjects ro which they belong : Theſe are Nats. 
ral Relations, ſuch as Father, Brother, Uncle, Cou- 
fins, &c, There are alſo Relations by Inſtitution. 
as Prince and People, General and Army, c. Mg. 
ral Relations, are rhe Conformity or Diſagree. 
ment of Men's free Actions ro Laws and Rules 
whether Divine or Human, ' 1 ö 

It may be conſidered alſo further about our J. 
dea s, that ſome are clear and diſtindt; others 
obſcure and confuſed. Our Simple Ide are cer 
when they continue ſuch as the Objects repre- 
ſent them ro us, .when our Organs of Senſation 
are in a good Tone and Order; when our Me. 
mories retain them, and can produce and preſent 
them to the Mind when ever it hath occaſion to 
conſider them: And if along with this the Mind 
ſees that theſe Simple Idea are ſeverally different 
one from another, and each ſingle one from all 
the reſt ; then they are diſtinct alſo as well as clear: 
And the contrary to this will occaſion OHHcurih 
and Confuſion, bs | 
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IDENTITY : The Idea's of Identity and Di- 
verſity come into our Minds by the Power it hath 
of comparing the very Beings of Things ; where- 
by conſidering any thing, as exiſting in any de- 
termined Time and Place, we compare ir with 
ir ſelf exiſting ar anorher rime:; and accordingly 
pronounce it to be the ſame or diverſe, When we 
ſee any thing to be in any place in any Haſtant of 
Time, we are ſure (be the thing what it will) 
that it is that very thing, and not another: For 


exiſt in another place, how likeſo ever it may be in 
all other reſpects. And in this conſiſts Identity; when 
the Idea's it is attributed to, vary not at all from 


der'd their former Exiſtence, and to which we com- 
pare the preſent : for never finding nor conceiving 
it poſſible, that two things of the ſame kind ſhould 
exiſt in the ſame place at the ſame time, weright- 
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at any time, excludes all of rhe ſame kind, and 

is there it ſelf alone. When therefore we demand, 
Whether any thing be the /ame or not?Iralways re- 
fers ro ſome thing that exiſted at ſuch a time in ſuch 
a place, which, twas certain, at that inſtant, was 
the ſame with it ſelf and no other. From whence 
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ir follows, that one thing can't have two Beginning, 
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fable for two things, of the ſame kind, ro be or 
exiſt in the ſame inſtant, in the very ſame place ; 
or one andthe ſame thingin divers places. Whar- 
ever therefore had one Beginning is the {ame thing; 
and that which had a different Beginning in Time 
and Place from that, is nor the ſame with that, 
different from it. | 2 
base ſeem to have Idea's but of three ſorts of 
Subſtances, G O D, Finite Intelligences or S pirits, 
and Bodies, Of G OD, tis demonſtrable thar. 
He is without Beginning, Eternal, Unalterable, 
and Omnipreſent ; wherefore of His Identity chere 
can be no doubt. a 
Finite Spirits having had each its determinate 
Time and Place of Beginning to exit ; the Re- 
lation to that Time and Place will always 
determine to each of them its Identity, as long 
2s K l 1 | | 
And the ſame will hold of Bodies: And in eve- 
ry Particle of Matter, to which no Addition or 


And though theſe three ſorts of Subſtances do not 
exclude one another out of the ſame Place; yet 
we cannot conceive but that they muſt neceſſari- 
ly each of them exclude any other of the ſame kind, 
out of the ſame Place; or elſe the Notions an 
Names of Identity and Diverſity would be in vain ; 
and there could be no ſuch Diſtinction of Sub- 
ſtances, or any thing elſe from one another. Thus, 
. gr. if two Bodies or Particles of Mattter could 
be in the ſame place at the ſame time; then take 
them, great or little, they muſt be one and the 
ſame ; nay, thus all Bodies muſt be one and the 
G | e 
Tis plain then that the ſo much diſputed Prin- 
cipium Individuations is Exiſtence it ſelf; which 
determines a Being of any ſort to a particular 
Time and Place, incommunicable to two Beings 
of the ſame kind. . 
And here it will do well to diſtinguiſh between 


dies as thoſe endow'd with e or Animal 


Bodies; if it conſiſt only of one, or a determinate 
Number of many Atoms, any way combined to- 
gether; while that one continues without mixture 
with others; or while the many exiſt, united toge- 
ther in the ſame Maſs, it will ſtill be the ſame Body; 
but if one Atom be taken away, or any new one 
added, it is no longer the ſame Maſs, or the ſame 
Body. But in the State of Living Creatures, their I- 
dentity depends not on a Maſs of the ſame Particles, 
but on ſomething elſe; for in them the Variation 
of great Parcels of Matter alters not the Identity. 
An Oak growing from a Plant to a great Tree; 
and a Child growing to an Adult Perſon, are (till 
the ſame; tho in both Caſes there be a manifeſt 
Change of Parts: For here tis ſuch a peculiar 
Diſpoſition and Organization of Parts in one cohe- 
rent Body, and partaking of one common Life, 
that conſtitutes their Identity; and as long as that 


ſo it is in a Watch; as long as the Mechaniſm of 
it continues the ſame, and it goes and anſwers 
the End of its Organization, tis the ſame Watch, 
tho many Particles of Matter continually rub off 
and wear away. Tis clear therefore wherein 


of Exiſtence, nor two things one; it being impoſ- 


Subtraction of Matter being made, it is the ſame. | 


on of a Benefice, 


dead and unactive Lumps of Matter, and ſuch Bo- 


Life. If you conſider one of the former kinds of | 


continues, it will be the ſame Oak or Man. And 


Bur there is another ſort of Identity, which hath 
not been improperly called Perſonal ; which 1 
think Mr. Lock truly determines to conſiſt in the 
Sameneſs of a Rational Being ; Since by Perſon we 
underſtand an Intelligent Being, having Reaſon 
and Reflection: And ſince there is a Conſciouſneſs 
which always accompanies Thinking; it is that 
which makes every one to be that, which he calls 
himſelf, thereby diſtinguiſhing him from all other 
Beings that think, and give him his Perſonal Iden- 
<0 See Eſſay of Human Underſtanding, Book 2. 

* A | il OD 
JEWISH Hours, are the 24 Hours of the Day; 
accounted from Sun-ſerting to Sun«ſetring again, 
much after the manner as the Lalians do now. 
IKEMILDESTREET, one of the four old 
Roman Ways in England: See Watling-ſtreet in 
Vol. II. Ir was called Stratum Icenorum, becauſe 
it took its Beginning from the Iceni, which were 
thoſe that inhabited Suffolk, Norfolk, and Cam- 


bridgeſhire. TO 1 Wo 85 
ILLEVIABLE, is what cannot or may nor be 
levied: And therefore Nil is a Word ſer upon a 
Debt that is IMeviable, 5 
IMPARSONEE, in the Law, or a Parſon Im- 
parſonee, is one that is Inducted into the Poſſeſſi- 
And Dyer ſaith, a Dean and 
Chapter are Parſons Imparſonees of a Beneſice ap- 
propriate to them. - 

IMPEACHMENT of Waſte, Impetitio vaſti, from 
French Empeſchment, Impedimentum, ſignifies in 


Law a Reſtraint from committing Waſte on Lands 


and Tenements, And thus he that hath a Leaſe 
without Impeachment of Waſte, hath by it a Pro- 
perty or Intereſt given him inthe Houſe and Trees, 
and may make Maſte in them, without being Im- 
peached for it; that is, without being queſtion d 
. demanded any Recompence for the Waſte 
one. 3 
IMPLEAD, in our Law, ſignifies to Sue, Ar- 
reſt or Proſecute by Courſe of Law. 
IMPOST, is the Tax which the Crown re- 
ceives for Merchandize brought into any Haven 
within its Dominions, or trom Foreign Parts. 
31 Elix 5. and thus it may be diſtinguiſhed from 
Cuſtom ; which is rather the Profit which the 
Queen makes of Wares exported : But they are 
frequently uſed promiicuouſly. 
IMPOSTS in Architecture, are what are ſome 
times called Chaptrels, being the Parts on which 
the Feer of Arches ſtand : Or the Capitals of Pi- 
laſters that ſupport Arches. Theſe Impoſts con- 
form to their proper Orders: The Tuſcan hath a 
Plinth only: The Dorick two Faces and a Round : 
The Jonick a Plancere or Cavity between the two 
Faces; with, ſometimes carved Mouldings; as the 
Corinthian and Compoſite have their Freiſes. But 
the Salzes of the Impoſts muſt not exceed the Bo- 
dy of the Pilaſter. Sometimes the Entablature of 
the Order ſerves for the Impoſt of the Arch ; and 
this looks very great and ſtately. 
IMPROPRIATION, is the Word for the Pro- 
firs of an Eccleſiaſtical Benefice, being in the Hands 
of a Lay-Man: As Appropriation is the Term 
when tis in the Hands of a Biſhop, College or 
Religious Houſe, - Tho* theſe two Words are 
now ofren uſed promiſcuouſly, It is ſaid there 


are 3845 Impropriations in England. Cowel's In- 
terpreter. 4 | | 


conſiſts the Identity of any Animal or Vegetable. 
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Sl IN Alto & Imo 1 the ſame with Alto & Baſſo ; 
which ſee. | 


KRefraction: (And the Angles of Incidence, Refle- 
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INCIDENCE, Sir Iſaac Newton, in his Op- 
ticks, Printed fince the firſt Edition of this Book, 
ſaith, Thar the Sine of Incidence # either accurate- 
ly, or very nearly, in a given Ratio to the Sine of 


xion, and Refraction, ate all in;one and the ſame 
Plane.) Wherefore if that Proportion be known 
in any one Inclination of the Incident Ray, tis 
known in all ; and thereby the Refraction in all 
Caſes of Incidence on the ſame Refracting Body 
may be determin d. Thus, if the Refraction be 
made out of Air into Water, the Sine of Ixcidence 
of the Red Light Is to the Sine of the Refraction, 
As 4 To 3. If out of Air into Glaſs, the Sines 
are As 17 TO 11. In Light of other Colours 


the Air from à in the Line a c, is reflected or .. 
fracted: I would know whither this Ra og He 
go after ſuch Reflexion or Refraction. : 
On the Surface of the Water rs, and ;; 
Point c, I erect the Perpendicular c Fs bh 
duce it downwards to 3. Knowing £ 8 
the Ray after Reflexion or Refraction will 
found ſome where in the Plane of the An | pe 
Incidence ac p produced: I let fall the Sine 145 
Angle ( viz. « 4) on the Perptadicular pc . 
then if the Reflected Ray be ſought, 1 Ou 


4 d to b, ſo that à 0 = ad, and draw cb, which 


ſhall be the Reflected Ray, becauſe th 

Reflexion and its Sine, AS equal to the Ag " 
Sine of Incidence, as they ought to be. Brite, 
Refracted Ray had been ſought, 1 Produce | ; 
to h; fo that dh may be to ad, As the d 


the Sines have indeed other Proportions; but the 
Difference is ſo little, that it need ſeldom be con- 


ſider d. | | | 


Refraction To that of Incidence; i. e. As 3 To 
Then with the Radius à c, deſcribing the Cinch 


a be, and in the Plane ac p; I draw the Line ; : 


To illuſtrate all this, Sir I/. Newton, Opt. p. 5. parallel ro p q, and cutting the Circumference in 


gives this Example: 


Let r be the Surface of the Still Water, c the 
Point of Incidence, in which any Ray coming in 


e: Then drawing c e, that ſhall be 20 
Ry. For if ef be ler fall perendiculach 5. Fa 
Line pg, it ſhall be the Sine of the Angle of Re- 


fraction of the Ray ce ; and this Sine is equal [ 
d h, and conſequently in proportion to the Sine 


K 


| muſt act on that Body by a contrary 


by the Power R acting on a Direction parallel 
the Plane A c. Then that Power R: Is tothe 
Body or Weight B:: As the Sine of the Angle 
of the Plane's Inclination A C B;: Is ro the Radi 
us C A. CD, AD,GE, ED, and H F, be- 
ing drawn as in the Figure, The Body B will 
be ſuſtain'd as it were by three Forces or Powers 
all acting according to different Directions, 21 

in Æquilibrio to one another. The Firſt of which 
is the Force of Gravity ; expreſſed by B E perpr 
dicular ro the Horizon C D. The Second, the 
Power R, according to the Direction B R para 


to the Plane AC. And the Third is ſupplyd by 


the Reſiſtance or Contranitence of the Plane 405 
and is expreſs d by B H perpendicular thereunto. 
For Action and Re- action being equal, and one 
acting directly contrary to the other; the Plane 
which is preſſed by the Body or Weight B, acc 
ding to the Direction of rhe Perpendicular H. 
Direction, 
viz. chat of FB or BH. And ſince theſe three 
Powers are all mutually in Æquilibrio, an o 
the Body B is ſuſtained by them, tis plain( yy 
G F is drawn perpendicular to C D, or paralle 


B E) that the Force of Gravity will be 1 


erefore that 
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ey: and that the Power R: To the Power 
Ac :: Will be as GB: ToG F: But in 
the Right angled Triangle C FG ( FB being a 
perpendicular to the Baſe CG) BG: GF: 4 G F 
: CC; and as FG: GC:: AD: 4 C (by imi- 
lar Triangles ; ) wherefore the Power R Is ro 
the Force ot Gravity :: ASAD: To AC; or 
as the Sine of the Angle of Inclination to the Ra- 


dius. Q. E. P. 
COROLLARY I. 


Wherefore the Force by which any heavy Bo- 
dy wou d deſcend on any Inclined Plane to the 
Force of the Deſcent in the Perpendicular, is as 
' the Sine of the Angle of the Plane's Inclination to 
the Radius. | 


COROLLARY II. 


From hence alſo it follows, that the Inclina- 
tion of the Plane may be ſo little, that the grea- 
teſt Weight may be ſuſtain d on it by the leaſt 
Power. 8 : 

For Prattice therefore, Let the Weight of any 
Body be , and P the Power wanted to ſuſtain 
it on an Inclined Plane, | 

I ay, by this Theorem, R: :: SIncl.: P. 
That is, As Radius is to the Weight:: So is the 
Sine of the Angle of the Planes Inclination to 
the Horizon: To the Power ſoughr. The three 

firſt of which are given: Wherefore the Fourth 
is known, Trigon. Calculation. E. G. Let a Body 
weigh 9999 Pound; What Power will ſuſtain it 
from deſcending on a Plane inclined to the Ho- 
rizon with an Angle of 34 Degrees ? Anſwer, 
5590 Pound weigh, oe op 
See the Work. 
K =. 10. 
Weight 9999. 3.999957 
S, L Incl, = 34“. 9.747562 


— — 


A —R= 3.747419 = $590 Fere. 


 INCOMBUSTIBLE cloeh, is a ſort of very 
odd Linen, made from a Stone in the form of a 
Talk; and call'd Lapis Ammanthus and Asbeſto's, 
Alumen Plumoſum, Polia, Corsbides, Sparta Polia, 
Sc. Tis found in many places in China, Italy, 
and Wales; and I have had a very clean ſort, 
which would part into pretty long Threads, which 
was found in Scotland. The Incombuſtible Cloth 
made from this Mineral, is called Linum Vieum, 
Linum Foſſile, Linum Indicum, Creticum, Cypri- 
cum, &c, from the Places where 'tis found. This 
was of ſuch eſteem among the Ancients, as to be 
rank d (as Dr. Plot tells us) with the moſt precious 
Pearls: And in china a piece of it but 23+ Inches 
long was valued at 80 Tale, i. e. 36 l. 13. 4 d. 
Pliny tells us expreſly, and of his own knowled ge, 
That Napkins of this Cloth being taken foul from 
the Table at a great Feaſt, where he was a Gueſt, 
were caſt into the Fire, and by that means came 
our fairer and cleaner than if they had been waſh'd 
in Water. Marco Antonio Caſtagna, Superinten- 
dent of fome Mines in Jah, ſaith (in Phil. Tranſ. 
N. 72.) that cauſing a kind of Paper to be made 
of ſome of the Amianthus which he found there j 


it would abide longer in the Fire without being 


conſumed than Plates of the hardeſt and moſt ſo- 
lid Metal; which would have ſcaled off in Flakes 
with a much leſs Heat. Mr. Edward Lloyd alſo, ' 
in Numb, 166. gives an Account of ſome that he 
found in Males, which remain d in the Fire above 
a Quarter of an Hour without any Signs of be- 
ing conſumed, | | 
But in two Trials which were made before the 
Royal Society of a Piece of this Cloth of a Foot 
long, and half a Foot broad, and weighing about 
an Ounce and half; it was found to loſe in a 
ſtrong Fire, where it continued for ſeveral Mi- 
nutes, above a Dram of its Weight at a time. 

Of this Cloth, as Pliny informs us, ſhrouds 
were anciently made, and uſed at Royal Obſequies 
to wrap up the Corps in, that the Aſhes of their 
Bodies might be preſerved diſtinct from thoſe of 
the Wood, which conſtituted the Funeral Pile. 
And we are aſſured, that the Princes of Tartary 
uſe it for the ſame purpole to this Day. And ſome 
of the ancient Indian Brachmans are (aid to have 
made themſelves Cloaths of it. They tell us alſo, 
that the Wicks for the Ancient's Perpetual Lamps 
(if there were any ſuch thing) were made of the 
Threads of this Alumen Pl/umoſum, or Asbeſton. 

Marcus Pau/ms Venetus acquaints us, Thar one 
Curficar a Turk, a Superintendent of the Mines in 
the Tartarian Province of Chinchinthalas, aflured 
him that they firſt dried this Mineral (found there 
in a certain Mountain) in the Sun; then pounded 
it in a Braſs Mortar, to ſeparate the Earthy part 
from it; and that afterwards it was alſo waſhed 
from all remaining Filth ; and then was ſpun into 
Threads hke Wool, and afrerwards woven into 
Cloth; which, ſaid he, when ſported or foul they 
cleanſe by throwing it into the Fire for an Hour's 
time, whence it comes out unhurt, and as white 
as Snow, „ 

IN COMPOSITE Numbers, ate the ſame with 
thoſe Euclide calls Prime Numbers, In Dr. Pel's 
Edition of Brancher s Algebra, there is a Table, 
as it's there called, of Incompoſite Numbers, leſs 
than Tooooo ; tho it contains far more Compoſite 
than Incompaſite Numbers: For it doth nor only 
give an orderly Enumeration of all Odd Num- 
bers which are not Compoſite ; but it ſhews alſo 
that none of the reſt are ſo. This Table being 
of very great uſe, I have here placed Ir hath 
21 Columns throughout ; whereof rhe firſt con- 
rains 40 Odd Numbers in their natural Order. The 
following Columns are diſtinguiſhed on their Tops, 
by their Numbers in their natural Order; as 
o, I, 2, 3, Se. and ſo on to 99999. Theſe 
Top Numbers are Hundreds; and the 40 Marginal 
Numbers are Unites adhering to thoſe Hundreds. 
A Line running from any of the Marginal, as he 
calls rhem ( or Numbers in the firſt Column) a- 
croſs the Page,ſhews in any intermediate Column, 
the Place of the Number made up of the Top 
Numbe and that Marginal. In every ſuch place 
of Concourſe, you ſhall either find the Letter p, 
or ſome Prime Number leſs than 317. If p. be 
there, it ſhews the Number to be a Prime or In- 
compoſite. The whole Table confiſts of 50 Pages, 
or ſo many ſeveral Tables number'd : In ſome one 
of which, if any Number be leſs than 100000, 
and do end either in 1, 3, 7, or 9, you may find 
irs Place ; and then fee whether it be a Prime or 
not, If it be not a Prime, but Compoſite, you 
will there find its [eaſt Diviſor. Thus for inſtance, 
in Table 1. where the Line mark'd with the 
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Marginal 67, croſles the Column which hath 16 
at the Top, chere you find the Letter p, which 
ſhews you that 3667 is a Prime or Incompoſite 
Number. Bur where thar Line croſſes the next 
Column, you find 3, which ſhews you that 1767 
is not a P/ime but Compoſite Number; and that 
3 is its leaſt Divilor. So allo in Table 25. you 
ſee that 49031; 49033, and 49037 are all Prime 
or Ir:com;:obre Numbers: But 49039 is a Com: 


poſite, and 19 is its /eaſt Diviſor. 


It will often times be of very great uſe to have, 
as you may have here, a compleat orderly Enu- 
me ration of all Prime or Incompoſite Numbers 
between o, and 100.000, without any mixture 
of Compoſites; as the p's in theſe Tables will give 
you, leaving out 9, 21, Cc. and all other Com- 
polites, *Tis true that 2 and 5 are Incompoſite 
Numbers, as well as 1 and 3 ; but they are not 
put into the Tables, becauſe no other Incompo- 
fire Numbers can terminate in them: For if any 
Number end in 12, it may be halved ; if in 5, it 
may be divided by 5. Ta 9 8 

If to each of theſe Primes you ſer the Briggi- 
an Logarithm, you may find the Logarithm for 
all the reſt of the Numbers in the firſt Hundred 
Chiliads, by addirion of the Logarithms of their 
Imcompoſite Factors. 21 

In perplex'd Queſtions in Algebra it is often- 
times neceſſary to be able to determine how ma- 
ny aliquot Parts and Diviſors any propoſed Quan- 


tity or Number may have, for which Purpoſe theſe 
Tables are of excellent ule. 1 


Every Aliquot Part of a Number is one of its 
juſt Diviſors; but the greateſt Diviſor being equal 


to the whole Dividend, cannot be called a Part. 


If you have the leaſt Diviſor of any Nnmber 
in theſe Tables of Incompoſites, you may find all 


its other Incompoſits Co-efficients, 


For it the Diviſor end in 1 or 9, and have a 


black Stroke under it, in the Dividend's place in 


the Tables; or if the Diviſor end in 3 or 7, and 


have ſuch a Stroke over it in the Dividend's place; 
then the Dividend is the Square of an Incompoſite. 
and conſequently rhe Quotient is given, being 4 
qual to the Diviſor. 

If the leaſt Diviſor hath no ſuch Stroke by ite 
it divide the Number propoſed ; ſo ſhall the Quo- 
tient be the greateſt Aliquot Part of that Divi. 
dend. Then ſeek that Quotient it ſelf alſo in the 
Tables; if you find it there marked with p, it is 
a Prime or Incompoſite, and you can proceed no 
further; your Enquiry is at an end. 

Thus the Number 53191 is found in 740 / 27. 
with its ſmalleſt Diviſor 43 ; and being divided 
by that 43, the Quotient is 1237. And in Ta- 
ble 1. finding 1237 to be a Prime Number, I pro- 
ceed no further, | 

Bur had the Number been 93611, you will 
find in the Table 47. that 7 is its leaſt Diviſor; and 
that the Quotient will be 13373. This ſtands in 
| Table 7. with 43 for its leaſt Diviſor, and the 
[nm will be 311; which in Table 1. I find 
to be an Incompoſite: I conclude therefore, that 
the prime Co. efficients of 93611 are 7, 43, and 
311. 

It you divide any Odd Number by all the 
Primes in order, beginning with 3: Then the 
firſt Diviſor that finds a Quotient without Fra- 
Ction, is the leaſt Diviſor that Dividend can have. 
If no ſuch Diviſor find an Integer Quotient, be- 
fore the Quotient becomes leſs than the Diviſcr, 
you may prononnce your Dividend to be Incom- 
poſite ; and that that laſt Diviſor is greater than 
the Square Root alſo of the Dividend. , 

Frequent occafion of dividing by Incompoſites 
requires a Tariffa of as many Primes as ſhall be 
needftu] ; bur for reſolving of Numbers leſs than 
1 00000, it ſufficeth if it be extended to 313. And 
ſuch an one you have at the Beginning of theſe 


Tables of Incompaſite Numbers. 
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. 


2 


3 
13 

p| 11] 3 13 
P 


1 
29 


p 11 


W SN RR r ä l * ä NE Fn COA AE NALES WY FR 1 ; : 
Cabs ae eee : ra lm A A ⅛ ð]y;᷑ͥã AA 

. 1 I, . 1 EE. Eres . COT SM ER > 6 ERS ED; erg, > SEA. IC 4 . 
. ns rr 88 | 


— . 
\Q JU NJ UD 
Yo MY WAN 


* * oe) 6 
SCEE 
r 


— 1s acbet au ate C's WY 
Epi od I po ES n 
. —⅛1UJ . En as 


+> 
— 


— MO 
— \O 


I 
EE 


_—_ 8 
D222 20 


„575d 
* ee 


| 
M 
— 


— 
A 
Uo 
EY 

| 19 Uo. 9 


A 
1 
KI bay 
| 3 © Oo 


= 
TO 


N 


1 
31 
P 
11 


E 
376377878 


— — — 


3 
37 


94 
15 
9 
5 1 
Fiz 
+ 7 
18 
1 
N 
bel 
* 
1 
fi 
1 
* 
„ 
* 
4 
213 
3223 
1 ve 
+189 
0 
T3 
7 BJ 
& $1 - 
+4 3&2 
4 
. + 
' 6:8 
1 9 
1 
N % 
$*) 
1 
b 
* 
7418 
IT, : 
£7 i 
+ — 
11 
1 
148 
3 
* 
vi 
14 
It 
+4! 
519 
4 
* 
#44 
Ty: 
ge 
cs 
24 
1 
*? 
71 
21 
+ 
. 
if 
4: 73 
: 
+ FP 
14 
1 
1 
* ) 
Ts 
* F 
LS 
* 
1 
1 
9 
- is 
9 
4 
I \ 
- V4 
» 2 
« & ff 
1 
4 


1 


— 
2 
— 
YI bu 


— 


— 
n 
— 


TO) 
SW | 
8 


* 


— 


— 
— 

— 
. 
O82 


Kd) 


| 
Vo Vo NJ WD 


1 
\O 


EL Fs 


— 


. 


— — 


V3 WO W 
[uh 


3>4 
| | = 
we YI uwvS | oweu | wow |w 


FJ 
= | S 


— 


Fr 


— 
A 
>N 


Vo NJ 


Bit > Ba Ka”, 


Vo mm» 2 3 = ww Nw 
V2 


T7 
— 


938903 008 


DIL 


— — 
D 


202 


] 


\O V2 MY 
OOo 


+ 


Hang 
oO | 
RI VO — UDO 


— 


9288892 
— | 
O 
oO) 


go fy Uo #3 | 3 U2_m- v5 
— 


= | 


CO 
UW UN 


*— 
* 


2 8320 
200 | 
895 DUI — 
FS 


3 


42 


>] V3 3) UDO 


— 


— —— — — 


Kt 
2 


4 
. 
51 - 

« HEY 
2 > Wk 
? 

4% = 

t 

oF: 
19 F ; 
el 
3 * 

25 

4 5 x 

* 


15 
4 1 
n 
inn 
e 
bl , 

1 *F | 


— 3 


9 


— 


| 8 
— 


144 5 
F * I 
* * x 1 

* *. | 4 \ 
5 15 £ 
WF !: 8 

0 22 4 

4 91 ge 

38 + 248708 
* 7 * 


— — 
2 


221 


+> 
vo Y 


En 
— =3 Sv _| vo 
+ YE 


2 WO Was vu UW 9 0 


— 


doo 


N 


| = R- | 
. U 
— 


| Yo 
9 N wo 


5 


UN D 


— 


eee 


2 


—— 


— 
\O© 


+ 


Vo S) Uo Mg Vo Uo Vo 


2. | wow 


4 


— —— 


ä _. 


ame 


2 
e eee 
UW YI VN F3 Uo Uo W 


ms 


P 


\ 


|, 


a 
— 


, 8 - 15 rr 2 
3 9 >. — „ NI” — 
. tA. . 4 — — , S 8 I = * 2 
- „ e 8 N > —— 2 — . — * 16 ES n . 4 8 — 
be. 2 „„ „ 7 2 Z — — e 
Nee f * * : — 
— 


— 2 
7 — x — 
8 5 . N * 3 : » 
E s 2 A > 4 C . Pe 
8 A 22 x 4 £ — — 2 


— 
OO 9 
. —— nn 
— Ser . — — 
— — 


—— . 
. ty | "Rix — 
> bare» a * 


— SHA re 
eu * _ 
4 


— IN * 
—— 


* 
r 
} 7 prota Afr — 
IEF : n 
1.4 ”S wm IVA — OMe 
= 4 © ps 2 
"oy be 7. 4. rs Gd, W 0 


— Ms . 
Te ae 3 2 
: „ — nt 
* * ty 
* ere by 
* 2 ww 25 


R INC 
INCOM POS ITS. 
TA. XX. 


—— — —„-—— — oo 
( 


— 


5 2 
| 380j3311382/383138 {35 385/387 3883893903910 2923931394 


TEE 


3] 43] 61 


| 


OS) 
OO 
1 

Uo 
© 

2 

>. 


— 
2 


11 p 3 
3139) P 
19 71 3 

971 P 


oO) 
A 
9388 | 


| YI BD WW 
— 
2 
Va 
— 
— 
2 


— 
w- | WV wiL 
= 


4 5, = a 
— 
ws 
Yo 
— 
2 
2 
Yo Y2 IV = 
— 02 


— 

NS) 

0 
-SO 

VO 


[EFT 
VI 
8 


5 7 
Ir! 2 7 | Pi Pl 3} 43j1723 
195 9 e T-3.9 pf 3] Þ 


— 


ny IT V9 


— 


21193 3/3 


22 

2 

3 

dM) pay | 
> >. Boa (AJ 


5 
282 


= 


| 


| 8I * 
— ER. 00 
= | 
\ADI 
TE) 
— 


1 
Mz 
2 T7 © UD = 


To = 
un 
TE) 


DY 
22 
_—_ 
92 
32 
— 
ON 
— 


2 

— 

YO 

_—- 

x 

NI © VV VI NI YU) N 

2 
+ 
N 
— 
VI 

WW ww WT. 


. 


hy ns | 
W 
VO 
KI 
WO NWN 
— 


RI 

932 

= 
V9. > | 
— — 
90 — 0 


3 

22 A- 
— 
ie 


12 

— 

— 

O 

\O 

3 

M9 
UI) UDO 


32 
— 


Tv) 
\O 


\J5 


— 
| * | 
YO 
— 
O 
2 
E 
8302 
— 
2 
\O 
— 
— 
2 
2 
— 


K. 
SJ 

Ld 
oO) 

— Mien. 


\A 
— 
— 


— 
2 


be e UDO Uo UD SI 


— 
| ans, HS 


RJ Vo 02 
m2. 
— 
ON 


0 | | £ = | 
OY VB | UW Wu = Ix USED 


| UDO 
22222 WV 


— 
hal 
NO I v2 
2 — | 
YI DVD — Ny ES 222 


— 902 — 
my JJ 4 
2 
— 
SJ 
= YU) O Wo 
OO 


may 2 
wr 
AC 


I 
m9 DV | DAI W a” Jha. | 


61 | 83 pl. | l 1 2 61 
17:33 -0}.3] JV </ hes 63 
63]j 17]. 3] 83] 13] 3] 7] 23] 31111471 3 bf 7 311 B 3 12 3 65 
67 3 b 17 301i bf f b 3 7154 3 6 73 65 
69 %% ĩ M9 5, 47 7 3 13/107 5; 25 p 3 P P 3 ; RR 
1 TTT Ho 8 71 
FI eie 3 : 


— 
0 
2 


2 
VI NU 


3 
2 


T 
xy UY9 5 10 
V3 WT 

+> 

— 

+ 


a \O 
© Bn hae. 
TO 
—— 
"I UV UW 
— 
* 
. 


JI Uo Yo. V0 
Tt. 
VI w Vo NN NZ VU) — YU» 
| — 
BS) 


oa 
= 
| 


P 

3 
134 30149 17 
34 P 3101 


p 313 p 
3-20-00 
31111 97 3 P 
H 3 759, 3 


UI 
} ENS! 

| e 

| V2) 

— 05 

+ 

RJ 

— 

— 

VO 

2 

— 

983 

— 
15 | 
2922222 


3 
8 
9 


— 
LO 


. * % * dt _—_— 1 2 — 
[ 7 : W , | 
| 1 1 : ; 
— — 


INCOMPOSITS. 
TN XXI. 


RRR r 


NM 8 


F 
— 


7191 3101 11 3 7 p 31 19 47 3 #44. Þ 
1913 . 
P 


 Thocorlgoohoghodhochodho7 woBhogarofyrrlyn 47 4447617419 


= 
8 


\AI 

— 

—— 
JI 
YI 

Uo Y WW 
_ | 
VID 

— 

V2 Vo mg 
— 
— 
8 
— 


Ig 3| 1189 31 47| p 


"2 
© 
5 
— 
"2 
"I 
1 
— 
— 
dI 
82 
VI 
Wi. 
— 
O 
— 
DI 
— 
VO 


| 
| 
| 
| 
| 


— 

— | 

D 

D 

1 
= N Uo © W 


V3 IF US XI WO Vo 

I 

Xo 

oO) 

Ra 

— 

RI 

TO 

— 
4 _ 
VI 

oO) 

"3 

RI 
Vo __ 

— 

O 

XS 

* 

2 

1 

TO 
Vo | 


— 

VO 

VI 

— 

| ON 
| Vo Sy W 


2 
— 
2 
— 
A 
M3 V0 
"I 
YO 
32 
jan 
— 


M3 
VI 
— 
. 
— 
D 


2 
— 1 
|S) 
(SS) 
— 
ls 
— 
\L 
— 02 
YO 
390282 my I. 
a | 
| > | 
VO 
— 
oli 
-Þ> 
n 
VO 
SI 
0 = VO H9 ; V0 IJ 


8 
— 
VO 
2 


— 

— 

IJ 
RJ VI NN 


UW =*B 
— 
— 

2 — 
FEES 
98 
SS) 

OO 
VI 
"3 vw ww | 

IJ 
Wo 


— 
By. - 
3 
— 
— 
— 
NI WW © Ww 


D 
— 
- 


— — : 
2 
| 


922 

= 
G 
S 


' 
2 
! 


85 
as 
JO 
RI 
= 
GS] 
_ 


Ww : 
— 
2 
— 


5 
LU 


> 

4 

UI 

— 

\O 

—_ 

ON 

RI 
JJ Wo 

— 

— 

— 

02 

SS) 

RA 
ng 3 H9 
my JU) NJ V0 


— 


— 
— 
———— 
21 
02 
MI 
2 
— 
2 


| 


— 
— 
— 


"IE SS. 
OF I | Wa wy: 


9 FI V0 mo | 
— 


22222 | 


N 

G'S) 

SS) 

— 

©, 

\O 
UD Wo | 
8 
| WG rIV vw 


—— — 
4 
* 


OO 
I 
— 
ugh 


— 
— 0 
KD 
A © ak e 


_— —— — - 


2 3 
9s © 92182 


VO 
— 
OO 
— 
+ 
2 
2 
<J 
\S V9 IVO 


— 
— 
93 
. 
ha 
50 
Xo 

| 3 V9 © 


| 


3 99+: * K * : 8 8 - 
4 * 72 + D ö : 2 es 2 eee " 
Ab 2254 WE SE 97 ES m_ ks | 


- — — — 


1 
| 


— 
VO 
I 
to 
Ya © 
TH 
— 1 
2 
Ya 
a] 


8 
2 


2 


— 5 x 2 
r . tA ky . . 5 : 5 EXD, ond 2 4s 4 2 — * 
wow N 1 7 "+" * at. =o + a... - - 5 * r en dee * 4 hc wat, m_ * * NDS 2 >. * a 
P 4 1 4 * ” E 45 — * * > 12th CET . * ** - 1 "hea: A - © — 
aps omg er gs er ry ee h 2 þ > 3 ; — = a 
boot . 2 1 FD — - 
* $ . — - 


. 
Wo 
= 
+> 


2 — N vv 

1 

KE 
80 

UV NN UD — 
— 
\O 

m3 VU) 2 UD 
D 


RI 
5 

. 

VO 


| W Oz YI UW 


SH 
| > 


- 


— 


þ > 
OW) UA XI} 


22 
1 
Mz 
JI 
2 


— 

O 

> 

| 9 
lernen 2282 


— — 


ma JJ) 0 
TS) 


ON 
\O 
— 
bh , 
8 os | = 
oIyw=-w | |wowy [O owgwv | cvuamyiyWyg ww 
oO 
— 
— 
— 
CD 
© 
— 
A 


ya WW) ] 2 


" — I 
| N! 
2 


FF 
TV) 


Fo 


V2. 3. U2 Vo 


5 
"> 


* 5 
———ů— —ꝛᷣ0 — r —— — — 


DEG % S; 
\) ) — 
a”; 
g®; 
rr, DO UL» 
a 7 
— 2 
90 
A „ | 
— 
wa WY DO Dd 


VI yg Uo 
— nd 
y 
9 9 V2 V2 
92 
by 4 
— 


0. * ꝑ — Hoes ar. 


=Y 
RI 


4 


2 n . —_ 


——— . — * 
* 


7 1 mw OI 

f a — 

' 11 

3 To INCOM. 


LY 
1 
ti 
5 
* 
it 
i 
is 
. 
1 
„ 
N 
: 
v1 
ia 
. 
. 
[ 
1 
il 
1 
ö 
U. 
| 
* 
1 
£ 
i 9 
| 
4 
4 
h 
1 
. 
YL 
i 
Li 
. 
by 
q 


GN 


* 


INC INC 
INCOM TE 08118. 
T AB. XXII. 
23 426427 428 42020 Laalgaalhoatiand 50 | 
422; 514261427 428 429/43 432/433 434435/435[437 
3 3 130 ff 30 pl 7 3 pl 19 
3 31137] 73 29 b 11 
P P| 3] P| 13 41 3 7 
13 7 Þp| 3] 31 3 71-3 
3 3 43 3 p| 3 79 p 
70 1719 3] 47 3 25] 3 
3 3] 17] N 3 PI I 
pl 3 3| 7| ol 3 17 3 
pp p 7| 311 p| 3 p| 3 
pi 3 43 p13 3| 17 3] 37 
11 47] 3 P 3 9 3 
3| p 3 89] 13] 3| 7 37] 30 17 p 
157] 30 301510 7] 3] 23] pl. 3] 170 
3 3 7 D 3 pl 30 p 7 
'Þ 331 2 307% f 393 319 
53] 13] 9 p 3| p23 3 7] 11] 3 
7 3] p P 3] Þ| 738389 
83] 17] 3/1 57 110 3] 7 3] 13] 59 3 
I. 3 7 3129] Þ 3/511 67 
II 17 3 p73 p N 31 7 
29 113] 3 3] 11:7 3 
. Þ 3017 17 71103] 3191 
7 1 29% 3| Pf 7] 3| pen 3 
"3 3] 37] 61 a| 17 3| pra 
13 I 2,1 * 3103 
3 * -RN BY N35 . 
4] 3] 71 Þ 3| 191163 1 3-31 
41 5| Þ 71] 3143] 97 3[23| P 3 
3 P 51139] P 3| 7] 19 31109, 11 
67 3] P| p| 3] 53 3] P 130 3 
3 pf 3] 7 11 3 25] 3113 7 
p 31 23] 7| 37% 3 67 2% 3| 1; 
pf 11] 3] 97] pf 3} 19] 53] 3 7| Pp. 3 
7] 3] PI 37] 3] PÞ| 13] 3] 11] 19] 3] 43 
GJ JAI TA | 27 Þ 
3 11 7 3] 13] 410 3 p P| 
p 3] p 59 pl 47] 3 7 
3 1 3 v3.3 . 
pP P| 41] 327] P 7] 13] 3| P 


Pw... K TM ,MN 


* 


rho 
1 
N 


o 


« 
W 
3 


—_—_— 


ve ore oooh ww 


q 5 * "A 6. 4 A . 6.3 * 4 T. of +: 
** = . 4 . * „ En 0 — 
2 — . * 
2 2.1 4 ö N , Eh 
X > . 3 IO — A » p PAR TOTES 4 * I « p : * * 1 * * 2 . 40 
* 
* — - * ” 2. 

1 as : * 

4 ( : ; LY 7 

; 7 s ol A 
* * * —— : * : 4 * , W 4 as. 

* 


+ + „ ** 6 * £*, 0 
5 2528 „„ 6 
| * 
„ 1 
7 
I , 
5 m 


6 


* 


n 
* ä 
1 + —— 2 
av 


| W Www 


[441/442 


442] 8 N | | ft 47/448 


P 9 


LE 


3 


2 


1 


3 | 
UD 0 WV | 
ON 
(G'S) 


= 
— 982 


— 
222 


| vw» ww wo 
— 
Jo 92 | 
— I 


[ 


1 


* 


22 
Q 
A 


|= 


V5 
2 


3 
0 


YO 


my 


— 


ES ano 
1 


Ng Wo x 


3 


1 
<_| w 


— 
Vo NJ 
92 VB UW NN 


—— 


E 


JW | 
\O© 2 


K 


= | ww gw 


— — —ʒ 


o 


— 5 . . 
— >] 


Www Ss 222222 


fa 
N 


| 


— 


Ee 


2 
O 


— HSE.) 


YI SY V9 | DN 


Fa BY 
VV vu I 


| 


3 2 = V9 


— 


RY 


— 


| 


"2 
2 Ts 


— 
> 
. 

„ 

Uo © WB 


— —— 


'Þ 
8 
P 
37 
3 

P 

3 

3 


CLE 
*% 


9 
— 


— 
NJ © ww 


— 
— 


. 5 


„ 


| EE — — 


— 
AU 


* RE 
| Wo Vo WW 


1 


| 


— 0 ad WL 
wa | WHS DO 


— — 
5 


Uo DW VI 


9 
— f 
VO 


VJ 
U2 U2 WW NW * 


— 
— 


— 5 
LD 
=_ | 


I _| 


22 


— 
— 
182 


NA 


4 


7 
2 
RI 


WI 

22 
[aw Zw | 
— mo WD 


yg UD 


; oy 
LS |= 


www. 


| DY.w W 2 | uv was 


— 
— 
W 


— 
1. we 


3 


1 — — ——_—_ - — * 
5 — TS. — - 
« aur — — 
. SD —— 
= —— — < = 
1 2 52 ——— "i 


— 2 — _ 


= 


Z = 
— — nw 
= — 
_ - 


I — ES 2 — . 
F 
— - * 8 — 

— - * — — = 


— IR 


nv 


— — A 


” 
, 1 : ah — + . 1 . 
' ; 5 2 IO, : 2 a 1 8 * g , th it By boys" ; : S * e ee IP > EETES = 
—— 5 Py r Hs 9s * _— FRI "_ » 4 wr 4 5 5 , x « vis 832 "+ * - A; a wank - * « ri, ” ” 7 7 1 = y wen. "3... * "+ D _ — 
— — . * v d D 4 1 5 r. 5 ry « Free — 2 _ - 2 * _ "OP 1 . * * . — . — —.— 8 , — . — . n * PR! - —_ 4 — figy 4s agg SETTER * _—_ —— . * 2 bre — 2 "RI 298 0 * = 5 — 
— — 4 — — 2 2 2 4 I 4-3 © SJ „ #577 g 5 KS : =» 2 a> 7 N 8 N * * » ith ” P + ww Wann” * 4 = ** FA, WER. 9 2 5 — ws - 
. — — — * * — — an . , 2 . : 
4 : — 4 Fn x _— - _ 2 - FE q * 9 3 5 gf W 3 1 * r 
— a a TOI A Ne * & 3 i 62 d = 3» — Ko * / agg 12 A fs. nog ers — m * „ 6 AE na _ * 
p 7 _ — * 5 K 6 — et ox. 1 


9 


y — — — 5 2 - _ M9 x PREY * 5 — n hs — 
” — — 4 +> - . * * * —— _ — - — - — — — — — - — 
— > +. N > 0 re 2 2 £7 a ne es. 4 f . - * — — Py « i: : "= 
. 1 — ad * SG. a — r — "x" * ** 5 7 n — * » 8 4 : % * £ : : > "imgat 3-42 3 — — * 7 — 1 oo . - = * — 8 2 2 — 
7 — * 7 * "I , bo * _—_——— * — re . 2 - 5 3 2 "67 ma. - 2 2 T7 A > * 3 he 2 > > 53 no Me * 2 
2 K . . Ie Poe 2 „75 D N x 2 f r — - . — 4 Pe . 2 2 Ye | = Z ASS . 
pn ng rin 6, . W ye n, ** FR » . - — e " E ne N Saad — x Ck * 2 —— N * * a — — , | — — —j— — == _— ; rg 2 BE 
SY 4 : PX HY 4 h * C - — 1 — r 2 4 = ws 7 = * len ng —_—_ K C 4 — * — * 2 N —— 1 3 — — . 2 7 
8 : , . rods . — g , Drug 2 7 8 4 — . ” p- * —— - — — — 7 _— — m — — — 2 — — — = + a AS 1 — * => % 
5 1 S Ar Mt e 4. ee 2 — 4 OT" — . *. 7 7 d ——— . — = 2 . = e . — ——— Poe oe nate na — — : Ds FE OE: 2 N ; — = St — | — 
F a Y 3 a d. hs f yy * bl . _ In; \ al : hs > 2 5 * 271 —— * . « 7 2 SS g — — 8 8 — _ 
& | WK: DEL Ih - Sagar * 4 3 2, ck or take} 36S SIE EIS oa 2 . 1 h „ Sos 2X * - * 8 Z * = : 5 
. 


— ͤ—Z4— , — — 
6 ˙— -A A ˙—— 6 2 
3 5 3 * 
* —— ———— N THY . 
. * N 5 © Pe 4 


N 

1 — - — — — — —_— —— — - — — — - _ - 
_ p — Crn—_ — — 5 
IEA — " _ o_— — = En SE AED — 
— —— : . 


* ß 7< TTL: coor ge ne non, bans ESSE 


1N'COMPOSITS. 
60461462462) 464[165[46545714581159370 
1% 4 4% ff 3 7 p| 3 : 
79. 190 7 3 11 P 
13 F 3 3 
4 vol 5 9 
3 1 1% 3| p| p 530 b 3 11 7 40 5 
110 37 29] 531193 - abs 5 "1 7 
36107/1134 3] 71181 FR NN TN. P| 3| p 
[| 17 ,-P 71 3] II 4 P Ro P | 1 PM 3 
p 31 Il 61 3 71131 3 791 3 3 17172 
3 7] 17] 31213] bf 3.29--Þ 37] 47] 131 3j 17 
P93]. 3 P17] 3| 167310 3 a 3| 12] 11 
3 p| 3] 29] 7 3-31] 94 1 
191 | 3107 3 19 711-3 7 3] P 59 1 2 
33] f 3| 7|59| 3 5 7] 3ltag] 11] 3 3 31 p 
190 3| Þ| P| 367347 3 II 34-:Þ 3] 13 PP 3 
| 3149 Þ 3 | 73 17 3 p 31 3] 11 pl 
;| p13 3| pu ; pw J 7 of 31 pf op 
410 3/131] 111 3 7 13 30 P 3 11] p P| P| 3 
3 pro3| 3 p 8% 7 P 113 17] 3129) 7 3 p. 
W 7 3] 23] 17] 3130 59} 3 
"E000 29) p| 3 p 3] 7| 17] zue p 
3 b 23] 3] 11] 13 321161 b 7] 3] p17 375 
Lon 5 N 3]. p,P 2 3jI90. 0 3}. 0:7 
3 311197] 3] 7 p p T3] pf 3| P1163] 31199 
p 3 b 7 301 30 319 3] 7] 11] 30 
73] 1 377 97] 3% 19 3 Þ 7 3 230 p 
7 3 139% 3] pf 2 3 713 3375103 
23 k. | 89] 31] 3 3] 13] T1. 3-7] 1 1 Þ 
3 p pf 3 op 7 1 31103 37 3 1323 % 
p' 3 b 7% 3| p 107] 3 291113] 3| 11] 73 
3] 61] 7] 3] pf 47 179 197 33] 7 p | Þ 
110 3| p[ 19 3| 13 109 3] 79] 7 3] P|13| 3 
7 5 p| 53] 3 1 23 3 p| pf 3 p 1 
3 3 23] 37 197 71030 30 41] 71 4 53 
17 1173 19; © Pp 3] 23] 43] 5] 7 47 
3 41 —3 b p - 13 303 7 337 
pf 3 7] 23] 3| p 42 p Þp| 3] p33 
E p 1190 3 p p „ ee 
31 7] 13] 3117 P 3 pj 211 3] p19} 3 
"AAJHRN 3 43 13 3 F-33947 


INC INC bs 
[NCOMPOSITS. 1 

T as XXV. 1 

48008 8848s 487 488 489 90 1 492/493 494495 1 
23|103] 3] 11 29] 3 7/3 307 19% 3 pl 7 3 59 Ul. 

1 19) 3| 97] 7| 3/13 37] 3| pf p 3/4727 Wh 

73 3 7| pf 3113154] 3] f 7 3 p p 3| 31 1 

p 7 3 57 367 pf 3 Þ p 3| 13 p " 

7 Þ| %% Þ % 459 36 ff 3 o - 1 

13 3 p Þ 3173] 7 30 41 23 3| 29] 11] 3| 67 7 

3 13] 19] 3] 7 61 3 pa JA 7 3 13 1 

31 ff 3Þ27] 7 3 p17 3013 p 324% 3023 1 

3 h Þ 3| 41] 11 3 8 f 3 7 o 3 31,730 du T 4 f 1 

1 1 %% % f f % „ 8 4 % f 49 of þþ 1 

3] 17129 3179 Þ 3| 7157 3 1 13 3/00 7 3| p p 30 p Wl. 
ELEECEELCALCECELLCEZEE 1 
31 43 Þ 4017 19 gu p 3067 p jo po 3 g 31 og Nj 
33 310271139] 3] 7 P 3] Pf 47] 3 p 137 Þ g N 47 g I Wl. 

| B71 10137] 3| B ef 3117 13 3| 7 p, Sf 3| pl 7 gag P of 
| — — 657 9 7 e 3 0 3 f b 3 Pl 1M 
1 65 — —— —j1. "lt 

41]] 7] 319 Þ 3| p27 3| 14% % 3157] 4% 3 7 30 pn if 
43 107 310 3| 291193] 3 71 79] 317 p 3 23 70 3 15 11 5 p : Wl 
471} 23] 3 P| £5]. :.3] $3] , 1 bl! 
4 f 8% 3| 7 f 3 b 29 331 %%% 2 Bc 8 4 1 EE 1 
Dre bw 
510 3179 7| 3| 13 47] 3| pi 381 23 3 17% „„ 1 
sal 5 2 d 3 inst a, 
% % 373 9 423m 3 7 Þ 31;| pl ; 17] 7 Julp 3 4 
55 1 3 f 3 % J 5 d A I 4 9 2 Þ 1 
EEE Wi 
611] 13] 17] 3137 „ of pl Z (RRM CNN OOER PROS PER VAR a URN ws FIRE BONE [1 
63 13 4 . 7 30 P| Þ 3] IT 71] 3 p 13 3 201-4 -2} 7 47 4 
„% A 4J 12 S112: 743113 * | ” | 
6% 7% 7 31117 341 p | 23139] 3015 i 1 7 4 n 


| 
| 


— 
SS) 

. 
0 


2 
35 
| 
| 


— 
— ____—_— 


— 


nee 


mai JO — 


_—— 
92 


RJ 
We) 
A”, 
2 
VO 
— 
O 
E 
WO 
my YI) NJ V3 
VI 
OO 
— 


7 
— 
| 
| 


YI 


SJ} 
42 
oe 


ns — 


oO eee 
— 
CO 
— 


ON 

— 

— 

| WO 

— wr | www | um 

3 A 

wok — 

G'S) My 
|. 
VT 
— 


2222 5 | 
Fx 
. == 
VI DO Ud LE SISSY Vo 


Vo I Vo _ | 
B'S) 
Vu | 
VO 
ma 902 UD 
YI 
— 
UD 
| RI 
a 
VI V2 Uo UI 


—_. 
VI V9 Wd 
jr 
I 
9 
— 


© 

WH 

— 
TERED 
wo 
Dh 
32 
— 


| 
. 
| 
| 


EN 
=P 
SJ 
t 


by 


— VI 


Kw 
O'S) 
A ND 


— 
— 
— 
9 


FT. 1 


— 
— 
t 


WP 
— 
— 
O 
—. 
— 
Wo 
eee 


oO) 
| wwy 
— 
.. 
+> 

—- is © So* 
oY) 
-Þ> 


— . —ñ 


— — —— — 


A - * 2 „ = " * * — 
n — r £ _ 2 hs 4 * 2 Fo _ f 
. 7 ans nl nds” — — 2222 ⅛ ͤ—1F 2 GS — * 8 
— 
» 


yn 
iq 
{ 
} 
* 
0 
N 
' 
ik 
} 
. 


_—__ _ - : 0 [1 - th 


n 1 
INCOMPOSIITS. 
TA ANVI; . 


| 0 


tx 
a” Mi. bo OH 


ON 
V9 Ny Uo *S 
= 


1 
MW 


503 304 505 506 5071508 


; ' 


E 
2 


11 


ole 
230 3111 
i f 3 


P 


| 
| 
| 
| 


50951051 1 


137 
13 


b 


4 


29 
139 
17 
153 


92 

RS 

RY hay 

O0 

2222 
1 
© VI WI 


=3 vo 3 vo | 


Uo "3 Vo "D 
\n 


3 © wo 


' 


3 


29 
3 


_ 


— 
0 
VO 


= 


AL 
— 
— 
aA 
= 
. 

\A 
— 
A 


| 
[ 


0 
= 
— 

D 


| 


2 4 
— 
OO 


U2 Uo FI UW 


— 
2 


. 


\O 2222 


uo © | .vo 


VI 
— 
8 
8 
VL 
Vo | 
8 


EE 


PRAM 
©) 

[ VO 

| Yo Nl. O05 

. — 
Md 


J 


— — 


— 
OO 
2 YI = Uo uy 


Vo + 


hy \J) FO UW 


— 


2 
WO 
. 
rs 
— 
= 


Vo 3 
my JI WO : 
I V9 
— 

o AA a 
932 
2 

n 


932 
— 
— 

32 
wo 


JJ. VUD bu 


97 


Wha =. 


— of 


oy x 7.7 


| A 8 
E 


— 


2 . Wy | y www 


n 


— 222 


N 
1 


EET 
Nw UW | -— H9NwW 
N * : 


_ 
| 
— 


| 


|S) 
— 


— 


dI 
222. 


7 — 
ky ] 


2 


5 


IF 
* 

| 

| 

| 
* 


O00 

3 wv © 

I'S 
— 

93308 


S 
. * 
[ow 


A 


[a 28 
es 


— 
I Vo Vo 


— 


— 
TY) | 


_— 
WS -- | 
Jo Uo Ty W 


— 


— 


| 
. 
1 
RJ 
«1 
8 
TE) 
© | 
hy JO 


| wwe |wwwoeow 


— 


5 


2 
9 


jun 
. 
5 
+ 
2 


— 
— 
VO 
| Vo 22 


— 
VI 


Vo 3 U3 


— 
— 


— 
— 


N 


— 


02 


— 
0 0 


-R 0 


0 


| Fg UV Jv UW 


| 


13 


N 
ry 9222292 


+> = 
2 


— MEE 
282 2292 


= 
I wow 


| 
| 
| 


4 WD 


_ — 


VI 


W 
= 


VO 

22 

VO 
— 


IA 
= 


wo 


e 22 


Eh 
, aug ; 
MM 
— 
ON 


WWW Yo © ww 3B 


+> 


VO 


13 


379 


Ad 


— 
De 


1— 


— 


— 


| — 


— 


2 — 


DVD UY ta 


| w way | ww WWwHW 


3 73 YI SI UV Uo 


2 


— 2 
D 
— 


*%J Ic 


| CO) 
2 


ta 
I $ID 


HS 


| OS) 
UDO SO 


— 
CZ 


VI NN 


1 . 
Vo 82222 


— JJ 


| 


dI 
RB Yo Wo 82 


un 
— 
— 


5 


| 


— Sw 


VI XI Vo X53 


\At 


— 


| 


\O <3 3 


dI 
\© : 


i 
2 


| a wo Bows 


— 


228 


RY 


— 


902 


* 


= | 
080 e 05 


| — 
922182 


: 4 — a - * 6 , — In S'T R ä enn. . * — PRCIORE LEY 
. 4 n 0 OT R _ PO EST 0 ” x „„ CEE SOS Ta Ges DET S 241 ab 7-0 2 * bot 2 P 5 1 0 a . \ - . x l 2 52 
⁵＋ĩ . — —p̃ — WWW e E yy Eànn?n! pff 8 J7)37ͤãĩͥ⅛i f og I RSE, 
WS A D Pa? en oo ROC = 1 I EIT . rr ⁵ð u TTT dd . Tent AVE x. A $2 pa K as Y 8 = 5 ISIS Mes! 
e 7272727 Ea Eg ET S 2 ²˙ e. SC TT e r 2 e N n e A * 8 * 


te. 


— — ĩ J reiSia 


| 


en 


"T_T Tr rr 


, 
2 3 . 1 0 % 9 4 „ „„, 6 
„„ ä — Adds. — „ . hc. mnt —e— PIR EY 9” 2 & 


Wy 


© % 5 I 3 * -A . A * . - ” l 7 #7, k +» - 
. 5 FAY = . oo ' 
- * 
6 ** * 7 %, . - . 93 K \ * * 


INCOMPOSITS:. 
Tas XXVII. 


at. R erer 
— 

| ol 

” 


N ( 


* 
— 
Pw % © 
. 
= " 


1 | - : | 4s 1 | 
|p22]523)524 525]526/527|$28529/5301531/532533 534535536 537 


| 23 ESKER. 7 3] 35 

410 7 3| pl pl 383 57 

31] 3| pgl| 3| 23] 7| 3 
5 3157 110 3| 13] b 


pl p| 3 
31193] 13 


| 


VO 
RI 
jun 
SI 
0 
32 
OO 
. 
— 00 einn = WOMB W 


RI 
ha 
VO 
— 
— 
to 
RI 
9 
93 


— - —— 


_ 
DO 
| tb 

— 

VO 

(>) 

N 


— 
O 
S 
932 
— 
Jg 
wuyw | Oo UywNGDG | w wwnT 
SS] 
Www Wwe 
— 
Le 


3| Pf 4 


— 
9 
— 
w 

— 

O 

jan 
2 
UDO 

— 

— 

93 

I 


. bn 


8 
VO 
2 
— 
DVI 
=» 
2282 
— 
Vo Vo _ 
E | 
"JW To 22282 


{ 


>N 
VO 
— 
\O 
vo | -g ww w 
VI 
— 
SJ 
8 


TT) 
3 
N 

— 
+ 
— 
VO 
— 


a 
— 
\O 
DI 

; — 
O 
>J 
— 


VO 
A 
12 = 
VI N 
2 
TY) 
1 
— 
oY) 
D 


| 


2 
dI 


ns — 


> > 
9 
W 
— 
— 
— 
AI 
"Sz 
oN 


= 

WO 
0 

2 


VID 
RI 
+ 
— 
| VO 
RI Vo mm WH "ng VU x Jy 
|S} 
PE 
92 4 YI NM "I WW» I W 


N 
— 
VO 
| | w | — 0 
9 os eee 


| 


| 


_ 
. X _—_ ——_ —— — - — — 2 2 
Fi , . ” — — — 1 — 2 — ry * - — — 2 — h — - — p - — 3 — 
5 4 r y „ : |; 50 uu oo OO TIRHT.T,TUHSTRRRT 7 © OE 6 2 oh pe oe ae © 2 = " —— —— — TO — 
8 = — — = 2 on a BAD 1 2 1 — * — - 
- 2 p a * _—— 4 IE . N Wh. . -— x bs 2s 2— — Cw — 2 — Str Fg rr — * 22 — J - _— — — _ * N - 
out . . 7 : —_— —_ — _ 
- * * * — * — 64” 3 833 2 — . . , , , on ge Wien grit Agra 2 - ab 4 gl . — OT. , EY | eur : — X INES <= i 
> ef * F JP IG; 527 y " by - 7 Oy wie. - 5 5 —_ * * ** o 8 ” ” 0 — - — — 8 = "nat 4 =" 
- 8 ab wr og 2 Sow wm ane the p< - — > *p 23 r _— OE 4 . 3 7 „ err — nn r .. ̃ꝗ .. .. ̃]³ . iir figs . _ — — — ht 2 2 - _— = — 2 — . | : — ; 
: 4 —— — +4 - 4 — HIP 2 - yy Zn 8 i . -—_ d — * 6 Fd f — ſh as — 4 L : . — n= — : — - - 2 0 — — — - 2 
— Sa — — 2 at 2 x A A 1 _—_ 5 8 3 * — 6 9 — 3 — — 2 — < —— n 
£ bY „ 8 L 3 * x 9 A * 4 \ - 1 2 - 4 . 5 
82 ' gnome HH 5 1 5 , 8 Di 0 W my — 1 5 7-4 2; _ *; - . 3 - JP — — _ 2 8 1 — 3 >: ont ——_ r 
x 2 . : . N _ N * 5 , 2 A Fa 4 Y ** "rol 2 — ; =: ig = Ihe. : — 5 "WE IRID. — fe: "= 
- : 3 N — = | — mo >= « — — — N . 7 — A* —— — rr * — 3 4 — ib ICIS 2 
— ah — * - A n Sw. 4 5 * * 2 > - a 2 4 D 
ay CPE vet — — NS 7 2 > — — —— FRI” A; — — — 
S —— - — 2 — Pee co 22 - r NG — = Y? : Rd ATR > al 
- r - 7 Tos 4 "ag EE r : — l 8 — * 


— 
— 


2 


TTT 


\l 
— 
— 

UDO 


— 
93 VU 
. iS 
— 
— 


8 
Sd 


-Þ> 

Pe DO Uo 

— 
py. - 
ON 
DI 


— 5 
92s 


— 


3 
— 
YO 
JJ wi 
— 
VO 
D 


vw Iwyw [www 
. 


A 
— XN 
1 
8 
2 


| 


"z 


. 
Deere 


K 
OJ 

— 

— 


G'S) —— 
— 2 
50 


M 
he 
A 

— 


— 
Bo Yr =. 1 
92 — — 
5 
n 


VO 
Vo 


vw | wTwI | w 


3 
— 
— 
— 
2 
— 
\O 
— 
— 
— . 
VI 


— 
5 
OS 
- 
— 
9 
A 
— 
c VI 
UDO 
the = og ®) 


2 
Vo 


— 
Vo 
ka... Bl 
CSIvOS|wTwveS 
VO 
— 
— 
83 


KEW | 
Q& 
— 
O 


| 
| 
| 
| 


— 
— 
VO 
— 
Va 
— 
JO 
I 
— » 
Te 
Wz 
jonny 
Va 
— 
VI 
— 


| 


| * 
1 . : 


VU MD 


Pp Þ 30 


LSS 
1 
| HED 
Vw ETD 


"2, 
a 
— 


| 


RI VO 
05 — 
a | ww rw 


— 
+> 
0 


JU NJ) WB = 2 I v> 


ks 


"Iz 

DI 

W 

O0 

SS) 

\A 
WwuwuwuT Dee 


NO 

> 

— 

Jay 

2 

— 
I W © W 


_ 
— 
0082 
VI 01 
2 
— 
2 
92 
— 
WW 
R 
1. %O VI Y V5 
282 
— 
OV) 
RI 
— 
O 
XY 
2 
RI. 


22 
VL 
—_ 
— 
— 


—— 


* 


S 222 


[= 


4 
by . 
'$ 
VA 
he 
Bet” 
. 
- 
3 
2 
© 
. 
. 
4148 
"2 
. 
. 
* 
2 
2 
or 
i 
k + 
Lo 
5 7 
= 
3 [ 
8 
; 
* 
IF 
- = 
* 
= 
x 
38 
* 2 
= 
JH 
0 
W-/ 
br 
Mt 
* 
0 8 
. 
> 8 
* 
5 RY 
3 
8 
1 
- . 
"i 
3 
4 5 
955 
. _— 
_ * 
1 
3 
* 
7 
EE; 
5 
. 
ot 2 
— 2 
% 
. #4 
© 
VS 
+2 
1 7. 
=> 
[ES 
7 
0 
** 
Hp 
We 
7 
20 
1 8 
N 
E ag 
5 
of 
A 
. 
2 * 
<< 
3 
* * 
= 
1 
7 <A 
£ 
be 
TY 
We 
3 
4 3 
CR 
be 
: 1 
4 
* 
41 
3 
3 
2 
Y . 
DNN 
dl 
- MR 
8 
* 
K* 
* 
. i 
22 
IF} 
2 . 
7 + 
AY 
= LY 
4 
Ws 
* 
_ 
. 
9 
Wot 
£ 
* 
RH 
2 
* 
_F 
5 » 
a 427 
"4 
_. 
*R 
= 
13 
8 
3 
a 
* 
3 
BY 
x 
3 
FX 
* Af 

__— 
* * 
THER 
3g 

. 
= 

3 
p 4 
3 
oy © * 

5 

7 
FR 
« 1 
K > 

0 

13 

* A 
|: 
5 

4 
3 
7 

* 
2 

L TK 

1 

1 
Dos” 

* * 
5 ey” 

ee - 
wo 

" 

E. * 

+ Bi 
I 

"8 

3 
% 2 
RA A. 
woe 
= 

8 

3 =o 
We: -. 

= 

= 

_ \ aq 
by 
2 8 I 
7 E 

I "_ 

CY] 

. . 
7 
* 

5% 

. {=> 
8 
* 3 
"IN 

= 
ES 
* 
"—— 

4 5 

. 
TM 

3K 2 
„ 

9 
+ 
3 
. . 
"TA 
+4 * 
Ee 
3 

> 
<8 

"= 

My 
bh, wh 
ol”. 

w 
3%; 
1 
x} 
"1 

_ 

Top 

1 1 
1.900 
8 
ve 
53s 
ZR 

hr 
KH 

2 
* 

Wo 
N 
1 
2 955 
= 
Be 
8 
3 
4 
— 
1 
OY 

CN 

© SY 

. 55. 
* 
© 

—Y 

- od 
% 

3 
3 
F. 
. 

7 
2 

* 
oe. 
5 
4 
28 


| INC INC 
* 5 — | | ' — — — 288 
3 INCOM? O81 TS. 
TAB. XXVIII. | 
F ar. | | | | | 
5405411542)543/544/545 54648 5491550 551652553 554555 55657 58055 | 
— — — — ——— —ͤ— — — — _— 
ON N M 31 13] f 3} BIT 3] 71 N 3] 17 3 5 7 3040 N 
53 3 76% 3 pf of 361 7 31 ff 297 3 p53 3 5 
p/y 53 51] 3011 41] 3) 7Þ27] 3] 7 3| f 747 27 3| p37 
og]. Tims fe, HU v0 NM NANNY 5 
| Þ 323] p| 3| 19 97% 31591 43 3| 7 13 3| 2p 3p 7 ; 
| a pd Jo ed da fa 9 A fe Jang {| gin 
117111 3] 293 pf 7 Pp 3 P| 5 3151 7 3] pf pz 
ö % 713) 3 Þ| Þ 393] 7 3| © 37] 3 e e b. big 
| 210 | p % al pl p 3 pil 3 pla 4 75A 3g op p 5| p 
25 8) 3| 13] p 3] 7 p 3] 73] 11] 319g) 7] 3] 19] 13] 3g] p| z 
27]| 31311] 3| 37] 11] 3] bros 31 7] Þ 3161] 43] 3} 11] 7| 3| p 
N 2911 97] 3] 733 pf 3] H 7329 p 3 01 3] 23] p. 
| 307 7] 3 p| 13] 3| pes 316313] 3| 110 pf 3| 7 pl 3/31 of 
| 331] 3] pſ9 3] 29 2 3] 7] P 31 110 13] ] [7 31 Þ p 3 p 
ö 371] P| 43] 3167] p 3] 1127337 47] 3] 319 23] 3| fp. 7 
| 391] 3] Bl 73} 3] 7 pl 3| 19] 25 3123] 7] 3] Þ| PI 3] p39 3/13 
AAA THIN TTTTITY 8 
| 411] 13] 3] 17] 7þ 3] plot] 33173] pf 3| 67] 37 3 op 3 7 ; 
ö 43 1 29 331 ß 3 530 1% 3 119 J b 3 4% 7 3 f 
| 7 . P31} P p 3] 13] 23 ; prot 3Þ 7 Þ 307 11] 3 
ö 490/73 3] 17] 71] 3] 951 e 3| 8 lf 3| p p 
5 3 pp 3 17 7 3| P p| 3 pſ3 3] p[ 17 3] 19]197| 3 
z| 191] 3j227] 13] 3] 17] 31] 3] 19179] 3] 7| 11 3Þ 23] 73] 327 7 
57 3] 31] 7 3| 13] 8g 3] 17] 15 3] P19 3197] p 3 7 13] 3 
5 %% Þ 3] 2s] 19] 4] pl 11 3] 7 p 3| 13] Þ| 3] 31] 7| 3| 11] 83 
E „ — Cabs pn HA: ac, pony | 
610] 7] 41] 3] pf 11 3147] 27 31 17 pl 3] 73] 23] 3| 11] p 3| 131107] 
2[| 3] PB 11] fi p 3| 23193 3117] Þ 30 7 37 3] P p 3|1g1 
5711 33] B 3] Þ| 7 3] Bl PB 3] 711 53]. 3] 17] 13þ 380 pf 3.7 
63 29] Pf 3Þ Big7] 317. P31 7 43] 3117] p 379 7 3 
710390 3] 7| p| 3] 11] 23 3 37 7| 3] B19] 3] 134] 61] 3 43] b =z 
731 23] 7] 3| 11] 19] 3] pl Þ 31 Þ Pp 3131] pb 3} 7] Þ 3 5923] WR 
77171 3} P p 3| pÞ| 7| 3j: 13] 3] 23]167] 3] 291149] 3017 71 7 
791] 41] 17] 3] 131157] 3] B| Þ 3 p p 3 7179 3 p13 317 1 
F r 
6 p 17 3 | pf 2 p 3615 7 3 pitog | PP 17 Wis 
53 © 3{ 15] 7 5| Pla] 379 & 339 5% 3p 3 1243 WM i 
87] 3} 7|_g| 3] 23] 33] 3] Þ| 7 331 11] 31597] p 3233 2 E KM: 
% / 32351637] 3 791 17] 3831] 14] 3229] 130 „ b 3147] pl 3 | 
91 b 47 3/0 29] 3Þ 711 3127 9, 30 p- 7 i 23] b 31113 5 
. 28 | 
9711471 1 4 1 #4 3% 37 343 7 eee 353 e Wy 
9% % 7 3 f 7 3 eg 3 3| vil 3] 7 bv 3 T6 
| 5 INCOM 


— 
ITY ed ** th P „„ — on BN . AY * 1 ** — ts i. Attend. Ants, ——__— — Ad is * 2 — 
a a.” F. - 
o . 
« | * ' 
5 A | ; 2 
l is 
- pe * „ . «1 g _ & - 1 Sf > , 
| | M | O 1 j 8 | | | 
: 4 « 6 : 
a o 


TAB. XXIX. 


r | SIE SHONE ach Tr 
$62|563|564]s5s 555567 568 569 570571572573 574575576 


— — — — — — — — — — — — — — —g — — — — 


| 


— 
577578579 


— 2 
py N] 
YI 
_ | 
to 
[| 
SSD] 
— 
. 
\l 
= | 
— 
. 
9 
. 


— 
— 
SS) 
RI 

RF V9 "S Uo 
— 
J 
I 


| 

| 

| 

| 

| 

| 

| 

«xs 

2 | 
3 
SS | 
| 

| 


19 28 


FO 
S 
VO 
\QO 
— 
— 
; 2 
Ra 
2 


0 

UI 

dJ 
YI oO Vo 


— 
0 mo | 
— 

MD 
RI 
2 

2 


9002 


N 
2D | 4 Uo "3 Vo 

-» 

— 

1 

W 


FIR 
A 
22 


5 

jr 

2 — 
— 
— 


— 
— 023 


Vo mY 


| WB Www | 
— —Y 
my FI UDO 9 
— 2 
Pl 
— 
VO 


— 
O53 
2 
nw 
— 
VO 
) 
| vo = wo 


| 
| 


— 
SJ 
Vo 

— 


= 
[Ee 
RI 
— 
— 
ON 


92 
— 
5 
— 
a; 
YO 
"0 


— - 


Ui 


— 
OR 
2222 


EE 


s 


VI 
— 
po 
'S , 
| VB WB w 
— 


2 
Q 


— 
= |S 
_ TT) 

VO 

3 

— 

2 

VI 

CO 

MS] 

0 


Vo 
= | 
82 
— 
UW) 
VO 
— 
A 
Do 


59 


3 


M 


2 
— 
— 
een 
932 é 
O00 
— 
— 
ms Jo WO VO 
U5 
— 
32 


TO 

A, 

— | 
Q 9 53 


932 

222 
* 
3 


us 

I we | 
a=] 
LOG 


| 
| 


po 
| 


oy” 
22 
92 
— 
8 3 
— 
SD) 
e 0 
9023 

| -- iS 

UDO UW 
— 
— 
VO 
— 
+ 


173 


> 
WI 
_— 
hy M3 0) 


1 
— 
AL 
RI 
UV) DJ YI mu 
as 
— neg? 
& | 
_ 
1 


n — > 


— 
+ 


— 


22 


>, Aid? eo; CSE 
S 3 
IC: 


— 
AI 
+ | 
vo >a vo 
22 
— 0 — 
12 


3 
.— 
| — 
; O 
| 2 
VI 
4 * 
jy 
O 
— 


— 


| wy "3 I © 
| MW — 
SW - 
— 
m3 | W © We 


1 

. — 2 PT. 
r — 3 
1 bo 1 - 2 


— 
3 
— 
© 
to 
— 
"= 
I 
Vo — 
S | > 
— 
JI 
— 
Ray | ww 
92 


5 wi 0 NJ 
— 
YO 
a; 
— 


22 


12 
e 


OO 
82 
— 
e i Ws ® 
| — 
\S 
3 


"OO | 
WO > 
— 
—— 
ON 
2 
JU 
my WW W Uo. 
— 


Ra uo 
TORS) 
| — 
— — 
202 
= SKIN 
A 


2 
. 
— 
5 : 


— 


9 1 
3] 11 3 19 
prin 3 H 3 3%/%¶ 
3 133% 4 7| P| 3 1 


4 e 
INCO M. Wo. 
EY "L092 5 * 6 


Ww WO 
9 — 
N 
DV Vo 
| — 
— 
el 
— 
99 
— 
mm YO 02 | 
Vw ww wy | © wee 


+ 
NN ”©T_| Www vw 


| DT wn 


* FU * * oy 


— 


589 00 


|= 


— 


4 
* 


| Vo mo 93 Aen. 


Oo 
— 


ay” - 
Ra Va 
+> 


ee — 


VS vw DV | ww 


v7 
] 
( 
1 0 
1 
[ 
1 
Ly. 
7 
I 
1% 
N 
1 
1 
. 
if 
| 
0] 
14 
160 
14 
11 
11 
Tl 
n 
1 
14 
| 
1 
'P; 
' / 
| h 
[1 
3 
1 
f 
1&1 
. 
9 
7 
4 b 
A + 
7 
T1 
14 
14 
1 
00 
1 
. 
iq 
i * 
'FL 
1 
'F8 
oy 
« 
4 
1 
1 
. 
6 
4 5 
14 
4 
ad 
*# : 
za . 
i 
Wot. 
17 
. 
1 
1 
4 
FL 
F 
LAS. T 
. 
ih X 
#4 
n 
vY 
LS. 
17 
* 4 
1 
3 
! 1 
1 
* * 
g 
+ 
$i 
U 
1 
7 . 
N 
5 
j 
11 
6 
1 
| 
= Tt. 
'KY 
11 ; 
} 
4 
* 
" 
A 
1 
1 
2 a 
7 
I 
Wy 
4 
2 
7 
10 
Is 
"4 
» 
48 
1 
J 
vw 
V4 
qr 
tft ” 
J 
[7 J 
7 
hd 
65 
* 
*. . 
4 
: 
| 
4 
| 
U s 
| 7 
U 
if 
1 
1 
p 
1 
1 


8 
282 


P43 VU 3 V0 


YO 
— 


INCOMPOSITS. 
3 Tas XXX. 


* — 
* 7 2 2 2 


p 3 7 
NH 2 


oO 3 


— — — 
73 


1 


2 


— — — — 
RT ww. 2:2 4a 


— — 


—— 
| I \ 


w ow HW tH 


ON. 
KLONA %@_ A Ska 


vw ww I nnywutgHnmB | w 


— 
— — 


hn 
1 — G3 


n 


— 
ry my 


= 
Vo N 


2 
Oo 
WA. 

Vo mw Vo > 


\O 


— 
A 


+> 


TLY 


| — 


Ivy vw | www 


__ SE 


— 


11 


| V9 


0 
WU. 


INC — . 


N COMP O S1 T 8. 1 
TAB. XXXI. 8 
irc: geriebene, 


boof5orſþ02 OY Your 60 56606 607/608 609 


WY RES I nn 


| ————__p—— 


| 


to 
3 
— 


ron 3 pl p 
pl A1 353 
I 

13 


29) f 3 47 1] 3 
e 
23] Pb 3 13 29] 30 
3 7 L 31193] | 


V9 
— 
— 

2 


"MM 


ju] * 
— 


I 
> | 

VI NN 

82 


e 
— 
RI 
TO 


— 
O 
O 
VI 
5.8 
Na 
| — 
J I 
2 
3 
+> 
— 
_ 
| VO 
— 
SS) 
* 


| 
| 
| 
| 
| 


lie 
VI 
— 
VI 
— 


— * . 1 
; — * — — bh N — 3-3: hols 
22 57S — : — — — i 5 LT ue ĩö§? . W_—_— TT l 
1 an ban ads b \ ' * _— — x ; 5 _—_— . — . 5 8 2 E : ON > ES. — 
* 65 - = x . : — 4 hone Mr i PIES — : aſp + — — —ů— 8 3 238 — — —— 
_— — es 8 tr nat A 2 2 — — <= 1 l —— pp . ** * — = — — = 
1 FO l - 8 — _ — * — 2 =_ 82 A 3 


— 
2 < 3 — R — —— 
— — iT * rRNA — 2 r 8 — 
EE es arg ESI BY — er ES - 


— 
ON) 
2 
V 
N 
Mw 
ine] 
| 35 | 
www | wwsy Lv wm 


— 
\O 

— 
VI 


7 | 
— 

3 59 3 3 41] P 3/139 p 313] 17] 3 71] 3 19 if 

193 3] P1779 3129 P 3 71 Þ 39 Þ 339 7 pi 3 9 

3 pe 1 fp 3 03 eee eee“ P17 3 Þ | 

b 313/23] 3 719] 35% / 3} f 7 347 13 pl 7 30 I 
„ e 1 Wl 
17315 3 f 7 30 pu 313] f p P 3 37 p 3 7 17 1 
| p 2% Pf, | 3| pry 3| 7115] 5) p23 311 7 3| p 9 
P, 7 5 13] 3 p pl 3] P67] 3[11 83] 3| 7 p 3| pai 1 
3 d 39 3,19% Þ 3| 783 3 11 1% / © 7 3 5397] 3,23 1 
P 3107 83] 3| 13] 7] 3] 11149] 3 p 47] 3 p| 1% 3 29] 13 3 gl 
97,137] 3 pl 311 19% 30 Pf H 3 7 A 3 BD 3 Þ 7] "gl 
13 3 I 391] Þ 371 59 3] 4773 3143] p. 3 723 3 1 
E776 1 „ Bt, 
3 7 611151] 3| 79) 7 P| 3 19] 13] 3 p p| 3] 41] "mn 

#17 
1 


— 
— 1 
W 


EA] | | : *3 P| 47 'F 11 2] 41 P, 31510 7 | 
| 3 713 p 43] 3 pig7| 3 | 
3 ö 
1 


— 

— 
DI » 

— 


Tree 


jury 
O 
2 
YO 
92. \O Wm | 3W = vv 


| 
| 
| 


„ | 
© vo [230 
SJ 
UI 
xJY 


— 

— 

(Ay WY 
YI N 
ju 

hai 0 
= — — | 
NN J Vo 
Vo VB 
- 
_ 

_ | 

9 

— 

Io 

— 

2 

\© 

DO 

— 


e222 eee Yo — 2 


A 
VI 
| ww 


— 
— 
yp 

© 
_S | 
YI 
— 
a, 
CA) 
— e 
NN 
_— 
O 
DI 
Md 
UO9 
DI 
19S 


UDO 
— 
2 

OO 

922 

RI 
dI 
DI 
92 
— 
RI 
— 
\D 
VI 
YO 
— 
— 


29 II 
— 
2 
02 
\O ULv 


_V 
ue 
as | 


— 
2 


TOES) 
NY Vo 
M3 UDO 


— 
VI WO 
JO — 
RN xg 
<I WW 
ULD X33 UD wy 


1 

+ 

— 

92 

— 
. 2 
De 

8 

— 
2 A2 

BJ 

=z 

Va 


— 


q | — : 8 3 1 3 
TR { N © 5 1 N G | 
INCOMP 081 T 8. 
TAB. XXXII. 
CCCCCCCTCFCCCCCCCCCC 
1% 30 1 p 3 p p| 3] pf p gail 8g 3 713] 3 pf 1 2 
0 P3197 b 7] b . P P| 7] 319 1 3| pf p ; 
o 31173] Þ 3 17] Þ 37381] 30 7| 1 3] 29163] 3] b 7 3 p 
991] 59] 3] 7] 23] 3| 271637] 3297] 7] 3223131 | 41 3| pl þ j 
| pl 7 5| rg 3 7 11 3531) % f po a 7 o zu; 
% 317] pb 3131.00 3] 7124 36] i 3| Þ| 7 51413 3| þ 
17 pf I 30 N 3| p59 31729 3| 7 p 3119p 3| 23] 
191] 3| | p 3] fön 3| 19 p ] 7] 323] P3109] ff 4047 
21]|tog] 3] 43] 7| 303] 13] 3| 11 pl 3] 1793 90 3 719 z 
23 13] 23] 3 p f 4 1 op 3| 7 19 37 130 3139 7 3 f) 
| 2711 7] 3111 p 3137 f 3] © F J ©2313-7031 P33 3 
| % 21] p| 3157063] 3} 74% 3] Þ © 3 5 7 37 Pf 302% p 
| moth | Grams mans. rin Mer H On. ED Dons ae 
| 31 30 pl 13] 34g | 3 318] 3 of op 3] N37 3] 1701 307 
1 3[| 17] 3] P93] 3 pl 19] 13] 3) 737 302% of 317 7 3 
'k 371] 3] Þ| 7| 3] 29] 23] 3] 43] 37] 3[ 23] 19] 3] Bi | 7 p 3 
1 39 p| 0h 17 3 h pf 3| 7 Þ 3|©3[11 3 pf 7 310 f.; 
i 16525 * = 28 Aer ee 2 | ry TESTING chap omen MN ANITING (at n6an TY rm 
j 4106 7 y 3 31 17 1130 It] 3 f 97 3] P 23 3 P, 43 
| 43 3 67 3 41 323233 3 7] N 31 31 p 3 It] 
47 B29 b 7 i967 3 P © 4 11 f 30.7013 
49} 301 T1 31197 3 J 3] +7] :3 þ 
i 510 1 4 7 Pp, 3 p 7] 3] 11] 19] 3071103] 337 67 3 
i 531] b 7] 3] 23; 19 11 17] 3143] b 7153] 3/ P 31 
E 0 31 $9271 7:3 157 31137] 17] 3] 23] 13] 3/103) p 3 
6 5929 61] 3/ 11] pf 13] p 3 7117] 3] p pl 3179 7 
j FH F= T4 TT TT ry 
| 610 3| 21] 2% 3| 7: 3 19% 7 4 pw 3 13 p 316 
63 53] 3] 19] 7 3 79 3] 83] 41] 3] p 17 30 7] B 3 
67 3 771 30 P17 3 b 130 / b b 4 p 11 3 47 
69 7 3] 73] 47] 30A p38 7/510 7343/13 
— 255 1 7 er r qRITI 
710 p p 3] 97179] p 5% 3 13] / 305 N 3 23 n 
73 371 } 3 Pl 3] Þ 11 3t27) P A Þ 3 1 
77 231 97] 3] 7 p 71 1 3 b © 3], H 37 31% Pp 
Po 3023] 7 30430 * 3 p41 130 5 7] 23j 3137 
810 pl 3] 61] 110 p 32s pb 3 110 7 4 pre. 3 
830] 7 1 3 Þ, P 919 % 3 1124 3013 430 3 
387 47] 39 13] 3| 37% 7] 30 FU Pf. 
89] 2% pf 389 7 p 130 3 19 pf 30 p 
F —H 
gil 3| p67] 3] 110 3 .7| 29] 3 plt73] 1:3 
931] 31] J 7] 43] 3 7] 3] 13167] 3j B15] 
97 3137] 0 3 | e390 7 4 
99| p $1257: 73] 3] P Pj 5] PENN 


— —— —— — —̃ ————.———ůĩ—r*. —„—- — —ę——dÜ —— —Ü—y— — 
P 4 x 


amen PEP 5 * * "RETRY. e N 6. : "dr 0 
a. —.— 8 2 


INCOMPOSITS. 
TAB. XXXIII. 

- nts 28 dee | | SET 
ett aas 6426495065 1652553654655! 


17 9 1 
3 pl p 3 718 1 


P 7 : 
3 | 


— — | — — — — —— — — — ]— — C— — 


| N 
9 
. 
Ing 
WW. 
6 
2 
\l 
02 
| oo 
Ve 
| © 


— 
2 

82 
YG 
— TR 
2. 


ma 
9 — 
— 


U 


— 
O 
2 
[Dn 


www 
. 
— 
Vo V5 

Mo 

de®] 


49 


Dn Vo-Sy 09 | 
pe 2 p 


E 


| 
| 


hay 4 
"2 | >Þ WW © W_ 


— 
923 
RU 
SJ 


— 


— JI. 
— 
WO Uo 


_—_= 
UDO 
wi 


e | 
ww | wawwH 
g j 0 
— hee 
— 


A 
\A 
— 9 WO V0 
n 
Uo Yo Vo 
CO 
N 
MW 
HW 
V9 V9 
Vo Mg ww 
— 
} 


| 
| 


TOY 


| 


1 3 2 
1 | 
e 
2 


— 
93 
to 
2 
J 
| 
Yo 
— 
—— J' 
| 2 W 
00e o mi Vo 


— 
22 © 
5 


I 
— 
— 
jan 
to 
Bo 
923 
ON 
— 
— 
O 
— 


ILA. 


5 
Vo VI N 


1 
RI 
= | 
UDO 
22 
; — 
I © 
Oo 
— YI UDO UDd 
2 


I 


| 
| 
| 
| 


wy jv 

Yo VI NJ WH 
2 
2. 

MY Ys 
my 
— 
DIY Va 
\© V2 BY Www 
222 
has 0 
d2 

W 7 

— 

— 
vo_| 
el 
| 

@ | 
. 
2 


OO 
CV) 
ep 


0 
Vo Uo 


1 
* 
* 
1 
g 
ö 
1 
1 
1 
% 
4 
5 
| 
a: 
4 
* 
? 
| 
? 
* 
Z 
# 


$5 
f; 

7 * 

* 

o 

| ; 

x 

% 


W 
= 
1 
9 5 
4 bi 
K [Re 
* 
We 
: 1 
e 
, 1 
Lg 
| NN. 9 
1 
ff © FT 
2» id oF 
» # 
Bt 
”, WS 
4 
4+ Es 
1 ** 
i Bk 
1 . 
9 + VELE 
: 4 * 
inne 
4 9 
: v 1 £4 A 
' $81.8 
2 3 
ne 
ol 1 WM 
e 
e 
* 1 IS 
e 
: 4 * 
„ 
19 
4 
T5. 
133 
| CRE 
— 
os 
1 "2 
_ 
» 
* 
77 
1 
5 i 
n'Y | 
: ++; j 
iy | ) . 
! 4. 
8 KH 
; +528 
R 
K 14 Y 7 
5 1 
0 . 
73:6 
1 1 
4 9 
4 LY . 
1 + ? 
© 
I'd: WV 
1 
11% 5 
7 
4 +4 
1 
13 
1 
l 1 b bak 
8 i 
* 4 
1 
1 
1 7 
a 
T =? 
. 
1 
1 
«RE 
4 220 
well. 
* 5 
17 
1 
7 
1 
. 
e 
1 
1 LY 
* # 
$22 
3 2 
8 
I | 
Ty 
K 
Tt: 
b# 
* 
4 
% 3 
LE 
TH 
4 
p *. 
72 
"34 
4 
Ws 
* 
2 
. 
e 
£53 
7 
12 
& 
* 
E 
ff ! 
; {F245 
SJ 
11 
14-3322 
4 "73 
ES 3 
BE 1+ 
„ 
; $4 
* A 
1 
_— 
3” Ws 
. 
14 1 
£1 
a} 
+ 
v 
$44 
{© 
$141 
* 
* 5 
1 
+38 
8 
13 N 
4 
* 
Ty 
"4 
by} 
1 
* 
£42] 
14 
1 
* 
* 
7 
135 
5 
3 
* 
if 
5 
5 
8 
* 
þ 4 
83 


3 
wn 
CE) 
— 


2 

— 
2 

: 2 | 
— 
Vo 
UDO 
— 
— 4 


— VO 
— 
— 
YI 
J 
M3 
2 
2 
NN 
— 
UDO 


Kea 
— 
— 


n 


% 3| e 0 07 377 3 4 f 3 
1 4 3 4 N 6 J % 1 4 | 
| 17189 3 37 


1 | 
WA) Way 


r 


9 
— 
3 — 
WY) bay 
— 9 
NI UW 
UI J 
0 
NO UV — 08 
> 
V2 Uo 
22 | 
© OY PENNY 
EEE 
—— 
920 
300 
tw 
V9 
VI NN 
1 


2 
| 
| 


— 


8 
— 
3 
| po — 


| 
[ 
| 
| 


2 

VI 

> 
O UV VB W 


ON 
>N 
— 


to 
Wo 
250 
— 
. 
22 
— 
— 
22 X 
922222 ms 22282 
— 
>a VO 
— 
ha 


Los 


0 
922 22.22 
8 2 
— 
— 2 
Vo 
Sz 


+ 
2 
TV) 
— 
W 
| wo 
VO 
13 
oY) 
_ | 


8 * — of — 5” js Y g ad. oth " Amy cw wo — — * — 
. A ²•ůà¹'d ůãnhi' td Ml é kli. r 
12 2 
6 , n — [2 ER : 
7 1 1 5 . grow 4 en 58 

XF We Ss SE Y 2 , — 7 : 27.4. + XY ogg . — : 
"3 Tix $a 5.5 _ 

a * * 323 —— K 


r 


n n 
„ IV 0 4 2 YG” BE wm 2h SIE 


8 ET IN as fa, 


— 1.37 


8 + 8 — = 
=o. dy To Re 


r 


2 —ů—ů—ů— = ERIE EIT > ml — ˙»˖—ͤ¹⁴j—r 2 —— — — - . 


0" * 
7 e rr. 


e AB pores 6:3 1 2 — 4 ES hs x ET OE INS 3 „ 
1 , — N — s 
K 2. 9 N — p — 
7 77 St >; «i oF 


* — —. yt - 4 
- TWS2 ko ES: Let oc dr Res — — — — 


— 4 
— L — 1 
Y Ire — A II c Ty THY >} I 


INE! 


IX COM OS dT & 
TAK XXXIV. 


BAS 


s 1Þ6664565 856667668] 


by 
—— 


| - OM 
E 


a RJ 4 


4 


" pa 


— wuww | 


"IF = | 


211 '7| 


316151 


181071 
ER 


149 
23 


3 * 


— — S —T—T— 


oeh 67161467 


== 


— ” 


8 


— 
22 


| . 


. * 
- 


* 


* ö 
* : 
2 


7 


| | "— ES 
| M3 © vv | vw Wa 


— — 


129389822982 


1 


* 


ee 


> my Vo, | ISIS 


VO 
_ 


— 
a 


— — — 


- 


Uo Uo Fo 


Wt vo [|7wHow'ysw 


YO 


— — — 


— 
* 


> 
1) Yo WD J 


—_ 2 
- 


A 


128 


— 
JD Maj ON tl 


| 
oy ” 


. 
>>I. 


Y Be 0 


Vo 2 


„ 


MK 
0 
— 


922882 


VI "3 Vo NN | 


— 
5 


. 
NN 


| 


1 
8 
\© 


JO x 
y wN wo 

29 

W 


6 


EEE 


US * " - — 


2222222 
UD 


| * * . 


cas 


_—— 
: = 


SS) 


— * 


OO "os 


— 


Fehn 6 


ON - 
— 


| 
vo wa 


YW WO UW UV 


my 


—_— .... —— 


* 


* — _— 
* 


33 
— 


— 
. 


Pj 


— 


* 


— 


* == | . 


— 2 


= — 
Vo Vo I WI 


| 


— 
| bu 


VO 


| wes 


A -Þ 
2 


— — 8 | | | 
, — — - — 3 x 
Pa r * ; 
| V1 1 INCO. 
8 — - wk < . . p » 
To. _ . WOT AAA © 7 Ns 


mg 


r YC GSS 0 


x DEO 


7 


— 


F 


dc K 


— 


SSS A 


, 


n 3 8 * R r * * N 4 mA * 8 Q tn 4 
A n 1 n Eee BE, I * l * 8 ö 8 28 : cath . F : 
7 e 3 9 r "FFD PROD 2 8 F "ws. FFT 5 w/e "9 ” > 4 F r 8 * 8 . an 1 9 A 
N 3 3 7 BEIT bo OT Ions Pre] . 3 9 30-1 ern EW * Ine EE CF IS TS Ry 3 R TONES 9 9 Bd W n Cas ek” ol nt * * E * 1 
* Wes be 838 A S ò ᷣ . EE EE tp 4 EIS 4 ALES: * 1 N 25 F r n rr * 9 2 9 N 5 r 2 EL 9 2 "ey L 9 : 
ay” : wy r — 5 ee — * * 5 En 2 N r * 8 M4 IM, EO LEAs MII > Lo. a+] UF WES, e * N HJ * FP » — 8 7 5 r 2 þ 5 3 IM N * * * 1 
N * + 4 n F ö C i en oe I SC Co SEE ON h2E- r N 4 8 F r A r ͤ ” Ä d ee „ W N CS * er A 28 C A — * r 
* „ 8 ä & * . N 2 1 9 2 * 8 9 . ” a SIE n 35 any r 88 „ ˙ͤ EONS CS, . r 7 7 as Ret l SK N. FOE FT Then N Rr Kg hal es 3 . 63 * 1 drive, ag he SENG Mo TEL SET WF. Ty 6 - 6, r * 
* * ** 4 2 4 3 < : \ 4 x r . F 8 7 BY FE 7 N r n 2 . 8 5 Peg SW ö 1 ; RA S r FT he S RY 9” The en " : 2 n 
L A * * * 9) > ** 8 N "IS x N 48 * — 2 Az 3 I * * 8 r r 5 . 2 n FA N 5 5 88 ay _ rr ERECT. 4 Tf 7 * Fr 
N y d * "RA * * - V r Se, 317 . * WW F DEE 43: A "I Rr FSF een 5 Fi. FE Ie a ot oe SC IT ET I EE SAKE AE 8 2 r 
0 G Y * . 5 " * * * * PREY 9 * 2 ö D SEAS.) LANE oe. x . fi v4 1 * —— L_s n 1 ü ION ATENEO LEADS 
* 7 * * * * 8 x s 4 238 


i 4 wt — 


GY a 


—_— 


IN/C © 


1 


1 — TER + + 


INC; 


TAB. XXXV. 


A * 
4 * % > 45 , 4 $ 
a" 4 2 | . . . * 4 
LS C1 | 1 * A * 


1 


. : 2 * * 
— 
: 
NTC 
* * 2 


268868485 


— —— 


A 
= 


2 
UDO 
— 


O UW JW wW 


0 
2 
VO 

— 


— 


. 
| — 1 
. 


ui 


- <2 — —— — 
— 
1 ” -” — 
: 1 


| 


Vo JI Vo DB 


2 


YI 
= 
ww aw | wvOTDT | wNw a 


) VO Q 


— 
— 
. 


—_ 
- 


- — 
== 
3 
to Aa 
tw 
983 
== | 
ju Sq 2 


. 


—— 


— — 
— 


n 
| © 
— 


Prue 
O 1 
.. 


. 
: — 
EY 
4 F 
- i 


— 
= 


[mn WY * 
* 


2 
— * 


— >] 


1 
— 


0 e. 
De 


* 


— 


dn 


2 
W 


Yu wy 
— 


— 


F — * — 
EY 
GS) 


AJ 


— VN 
> - - | 


Do: Uo 2-05 


| 


Va VO 


— 
93 


*_.} 
— 


2 


— — — on 
* — — = * 


— EA 
.. —— > a 7n 4 2172 4 
k Fe . = r * 


* 
N n 
* wk 
&< 2 - | 4 £66 3 


— — — 


— > 
= . * 


— no 


—_ 


hea 


3 7 * 1 a oy — * 
* 2 N82 22 E + 8 N 2 9 8" an -* * — 
Ne re 2 A . 3 * 222 
— ” 2 — — 9 — 0 _ * 
* 25 4 . CF I 21 4 = ita 1 . mm a * 1 >. 
i 4 4. OE 55% * - „ 2 7 - : - . 77 . : hv kd t 1 — * : 4 ks 
7 MT — 8 ID „ 5 0 *. - 14 — A 4 * 
—— —— 


e eee eee ee eee 
N * W 
—— — * my — ue rr nk 


nee ra 8 


* 8 

22 8 
= * * d 
fo * un — 4 he * 8 — 
2 —— — Sn vv cata 


. 


p. * £7 ; 5. * 
of . — — 2 — - hy — 
— 4 ** 7 . Q _ 
— * 2 Q - — 7 E —_ 
— — — — . 2 x om > r ——. 1 
— — — * x A ; i — As 
2 — 1 Fe P — 1 0 A — N 


8 = ** 2 — 
*% —— * = 
ad 2 = Cn — —ůů—— — 
+ ie gd : — 


cap; 
oY — 
2 


ac nd - — — * 

* * 5 e £1. < 6 W D * "Iv Z3- % 22 — 

a te _ = ” 2 , — 9 — j — * q : * * — 1 * K 3 „ 5 E — — 2 

wy Fes: = — rr ä. a ER A * ; 2 * > n N * * — I . 

- 4 A . 4 _— 7 22 7 pv 4 ha 7 pal p l . > IG LEN, "a : * CW | 5 as *: g 2 u . 2 * . 9 — r, ; — 2 U 8 — * 

3 e 2 Sg tn a tes; 2% * Saf 73s e 1k E {a ty — . 5 ” * a MBE 24. ke „ SOD: 3 — — 5 + R o — ._ --.4 = at 8 ; — .. 1 . ev kin — — a 4 . wh "Is == T 2 e 3 . 
s - ? 8 5 , _ 2 25 — — - 1 - l l - — 9 2 * 5 — 1 * p 0 4 E. 2 8 2 2 1 ? —_ r r 5 = = 78. 
+ gc 44 . s, N A 0 y a AE RRIT 2; ren * N r 1. $ A, FEA 6 = - . 7s. AO wh PIE \ 2. - - © 3 22 Ron Ln \ wh, 2 ä at 67 LINED Con —— "Ange ag av 222 = 2 © $8 * 1 8 TERS 

* 5 * 5 4s, — r EA « * ord — — : wp th * - _ — ran * r — een. — Nö 2 <—_ po = — 7 r * — bl. — 2 _ 4 1 w*—— Y — 3 — 4 = * * 2 2 — * a A * 5 * 2 > ez 8 r 

823 F +; OILS, Ec CG SEARS ATA: & I 2 EO ua OY U on. ST „ adi RR EEE oe cars. Mn = 28.25 2 FP * 9 3 2 5 — . — x NS -— = by — 1 — +; - 9 . 
A „ — — — — - —_—_ 7 — —ů—— - — — by 8 2 ons god — 


—— 1 e 1 

5 . Rota) TIE 0. 3. - „ 
2 5 * ee. A . 
— — EEE Ax. 5 
2 Abs 7 Pg 7 5 * n 
W.. 6 Og 8 


FE EY e 2 
es e 
S 


* p 
r 
400 4 


1 NC OMPOSITS. 
Tas XXXVI. 


_ 


P - r * 3 — — —— 8 — — ; ä 2 — 2 _— 5 — * — — E . 
—— — * > EN . hag 2 1 —— — 2 . = 2 . — 8 — — Py 22 3 RE 3 7 —_ ON — 5 bras Set ea Eads; „ GW Ss 2 I bo CITED — * * n e 88 2 2 8 2 — . 2 
+ 2 r . — „ WY r n = 4 Ys — * . 6 FR - — — * — A 5 - of ** 5 << — 2 - 2. 
_ r E — 2 _— ” Ch 9 —— 2 — 1 r a 4 , a 1 * N _— EE" * _ Fl 4 _ - ——_ — £ 
* * 2 ' * _— * ' p — S * 3 f — — _ * 5 = L 
e = . P . 9 ä — 4 


A 


= — wee hg 


14 
1 
1 
1 
11 
ion 
Lt 
* 7 
1 
1 
f 
13% 
in 
a 


— 
5 
— - 


ory 
— 
— 


pant 
. VI Dd 


e nine CES 
ordering 


* 2 


uv vu | I ww 


oy * , 


| = VU) 


_— 
2 


O' 


1 


— 
2 


— 
—— 


| 93 22 


| 


— — — 


D 


way ny W 


— 
A? 


'- = Aa — 
; — 
s 


| = 
|_\O_ 9 = 9 


[= 


| = | 
Ow Iv | vw 
WF 


—_ 
* 


A 


VI V2 S 
822 


5 
2 302 


o 
\ 
- 

4 — CCECIIY 


Is 
— 
O 


K 


D 
\O 


— — 


22 


— 802 — 


2 | 3 | 8 
5 x} UI mw 2 


— 


"hs 


35 
V2 YI N 82 
my 92 — 05 


* — 


Oe Jy Uo 
1 
ks C24 


VO 


oO ww <ITIWV | 


— ———_———— 


of wc] A 
IT A 


— — 


A,” - 
1 


— — 
OE 


— 


1 | $ 
=» ao ww 2 8 


—  . -- | 


E. 


22 


mJ) "DV 


5 
SOL e 


8 


13 
Vo Sen 


39 98 . 


E 


VI 
Bo. Shs hs hs. e 
„ 0 
— 
=} 
\n UV» 


RI YI mu 


— — — — 
* 


— . 


| 222 


vo 3 vo &_| 
5 4 


TY Fe 


YO 


— 


1 


— 
2 
. 


2222 


= 
ON Vo 


| | = — 
aa YI) mw © 


Mm 
— 


VV VP Vo JY DH 
— 


18 
r 
DI 


J U> = Wd wo wv 


Ps \J9 NJ} 05 
WW ml JJ) 8) WW UV VI 


» = A: A 


— 


rr I — 
4 9 — 
: 


= 


= 
8 — — 
— 


— 


20 = VU» «py <z 43-09 UI) NN UD — 
go. 


1 5 8 2 "ha 
F 4 c * 


2222222 


- _— — — ß— — — —Uä4 —— - 


„ 
— , } 
p 7 


— 
— 


EEE - 


— 
tw Oo 
S 


2 } 
WY xy 


892 


5 | 


— 08 


= JS — WD — 22 


| 


[ASD ID UI XZ: 1 


|S 
T LW the = 


7 


| 


— þJ 


I. © 


| * * 8 * 5 P IN of, » 2 FI as „ 3 22 r . 
4 — — _ — — tne . —. 
a —— ” | - 4 , 5 
* 5 * 1 , : : 4 
- , * 0 5 4 
INC | 
1 4 . b 4 8 2 | 
— — 0 — ——_————— N — =D: II TY owed ——— i 7 * 5 2 . — — 4 
. „ dre . - — J 
- 5 now by 
| | P 8 1 | T 5 8 l 
N * ARES eee N 


| 


2917201311732 


FRIED? = 
3 17 o 3 79% pl 30 pl 37) 377 
103 3] 17] pf 3] 23 47] 3/ 71 41] 3 
| pb 17 pf 3 pl 3] 15 

319 31] 3] 7 11 3| p29 3 
w ——_ — — 
590 7] 3 
x7 3] p 19] 3 
p 30 p| 

oi p 


— 
ON 
VO 


Vo x Wo BS | + 


— 
=\ 
— 
VO 


d2 
1 
— 
22 
92 


2 0 
Va Vo NN. Vo 


5 
. 
a * 
2 
3 
W 
* 
Pr 
2 
* 
"x 
£30 
1 
. 
4X 
* 
3 
x 
* 
5 4 
* 
"+ 
5" 
* 
bY 
* 
© 
5 
1 
"dh 
1 
=» 
28 
oh 
= 
WP 
3 
* 
FF 
* 8 
Wo 
SY 
8 
7 
1 
"EI 
we” 
B 
* 
3 
— 
9 
8 
„ 
Wd 
LY 
7. . 
1 
1 
= 
1 
=. 
* I I o 
1 
© Rp 
- 0 
7 
= 
1 
3 
=o 
AN 
>: 
7% 
DES 
q 1 
. 
3 ay 7 
15305 
13 
by 
Xp" 
** — 
_ 
4 * o 
i 
By” 
8 [ 
2 
88 
* + 
AY 
ov 
Atl 4 
Cy 3 
« 8 
8 
© = 
- 33 
* "Ny - y 
2 9 
9 . 4 
bs. 
3 
. 4 
28 
1 
me : 
<> SM 
5 Bu 
"x4 
"Fo 
* "3 s 
SY 
A 
2 
x 
8 
N 
8 
* 5 
- Kd. 4 
= 
_ 
7 
= 
og 
»_ 
B 
1 
- x th 
8 
* 
3 
* a + 5 
3 
78 
3 
TY 
"> = Þ 
AY 
5 
* 3 4 
1 
3 
2 
. =P 
Rx 
C 7 — 
"86 
Ew 
_— 
bt 4 
1 
. "oj 
x WR” 
3 
"TINS. 
1 
XX 
1 
"MY 
* 
8 
OY 
WW 
= 
WW - * 
be 8 
8 b 
1 
3 
Wc 
= 
0M 
+: 
4 
"3A 
— 
"FJ 
=» L 
_ „ 
1 
3 
. 
RY 
3 
. = 1 
8 
1 
XA 
<>» 
* . 
- 
_— 
. *. 5 
3% 
2 
we 
_ 
. Ly 4 
3 
— 
_ 4 
wo 
1 
1 
5 
be F 
IE 
3 : 
* A 
. 
"3 
34 
EY 
= 4 
: 
7-4 
\ 
P * 
I 


N 
RI 


DO www wSCS4V | 

YI wi 99 
w 
VI V9 

_ 
1 
9 
— 22 


= 
> 
2 
— 

— 


— 
SS) 


| YO 
$ & _ i 
— 


pj NO 2 
— 
0 

UW UW Wy W 
VO 


— 
D 


5 


4 4 " 
7 | ins MF 


Va 
B62] 
— 7 0.9 


1 UDO 
= 
— 


= 
| 


_ | 8 


— — 


| 4 1 * 1 ann k 3 
, 
, 


— 
YO 
2 

ON 

— 


I 
WE 
DD * ; 
Vo VB UI I WO 


— 
2 


45 v5 8 HW | 
99 bal 
we ® | 
O | mr waw 


== 
3 


E 
e 
— 
UL 


DV 


3 


„ „ Secs * 


8 


N 


oö 
ine | 


t5 
hy JI) DO 03 


| Jo © Vo = 
— 

2 

42 

TE) 


2 


REC 
— 


— 

— — 
— 
OO 
— 
9 
— 
ON) 


222 
YI © 
SS) 


a JO 
— 
XJ 
EG 
SS] 


| 


F120 
7D ww 0D 
SI 

EO 


3 
2 


| 9 92 
1 


” Mo 
: DI 
VI Vo © Wo 


733 


— 


23 


n 


2 WN | 


1 
ene 


pf 1 
13 
pl 


\© war 


= * — IS 
—— — — : 
<= 2 5 2 9 TE F- * * q 2 83 g 2 
: - . - = % > * 4 = 
ati aft 26255 l "REFS < - P < 1 - - — * 
— 5 Ta 64 A - — _» — — eng” you 


wy vo | 


VI 


— 
D 


— — | — 
DDD 


221 


— AJ 


: — — — 
e rn % 2 — 3 9 . <I 4 . : 8 Re 
ral prgon F n ET TONE 
2323 rngiOrans vB BY as ww ed ee 3 r 
. rt 0 — © 2 N A — 


2 
* * 

* — — 3 . 
— - o COSTS 


. 
=_ 


"= ie 
CORTE ON te 


Jon 
Wl 


— 1 
— 
SS) 
— 
vo . 
YO Vw I 


2 
922 


do 
\O 
JO 


e 


0222 


Ab. non 


— __—__ 


— 


ym 05 3 


| Wd 


—5 py VO © —y WW 3.9 


A 
"- © 


13 


0 
222 


— 
— 


— 
O 
me JD) WO UDO 


2 
ri Hrs it roy Se 
q- at 3 . 2 2 — * 
* on „ T * (i 432 ws 4. Þ 4 
Si . 2 18 „3 
. - PI * ©4 = HEX 


— — — 
4 r IP 


* 


EPL + >; Sat pdf an —— . 
ä yo * i Ort cent Mt * 4 4 * 

. = 

r 8 — * 


3 
* * r * 


ING INGO 
INCOMPOSITS. 
TAN XXXVUI 


140741[742743[744745746 747174817497 5975175; 1531754755 


— — — ' 


757 


| — 
— 1 1 


9222 


of 
P 


71173] 3 p H 31 73 


p 3 47% 7 30 1130 379 13] 3657 
6 7 19] p 30 71157] 3 


U © 


SS) 


A 

TO) 

| oO) 
VI JJ V2 

TO) 

9 


| 
| 
| 
| 


— 
| 
[107 2 


— 
jun 

9 
— 


8 
22 
t 
M 
3882 
22 
—1 
RJ 
7 Oo Wo 
8 
DI Uo 
« © „ il 
932 
may 03 
922 
— 
dI 
2 
jun] 
Vo VI 
| Www Wy |wN 
DO 7 Lo 
— 
i, JS DVD — UDO 
> 
Uo SI UI WV 


| 


3 

— 
VI VI OU 

+ 
UI wm UDO 

0 

=o 
— 932 Wa Wo 


| vs 
Wo 

| WS) 
ON 


i 


932 

— 
| — 
1 — 5 
＋ "Fl 


TO 
—— 


% l WF 


— 
5 W 
YI 02 
SJ 
"_y 


oo: 
JI 
5 
VI 
— 
CO 
— 


| 


VI. 
— 
Wo 
N 
Er j 
2 
— 
VI 
— 
2 
—— 
OI 


— 
O 
—— 
255 
ON 
I 
4 
4 
\© 
—1 
92 VB 
QA 
— 
a”) 


| HO WW © VU 
W 
TY) 
VI” 


| 
| 


N 


V2 YG WW NN 
bas 
1 
mY 
— 

2202 
r 2 
* 

VI 


— 
VO 
VO 
0 
— 
— 
* * 
RY 
RI 
9308 
— 
SI 
3 
Oo 2 


eee 
— 
O 
— 
2 
— 
— 


8 
TE) 

FO 

= 

TO) 

jun} 

— 


_—_— 
— 


„ — — 
— — I ——— . — * _ 2323 — * _ 
- _— — — —— * —— — — 1 - — — 
> N — PEE IR Cx — ” , Kg — — - — —— — —— ed 
N N * » r eee — — i K 1 SER - EEO p OY — — —— 
2 a — — I — ä - n n D = — LY 3 — — — — ng — — we - , = a _ - 
N * — — * — I 2 p * 1 pare; a> mad - 8 2 * N if = 45 — r 5 + — r rr ” — x _ $I 2, 
—_ — PR ee etal FIG x «oth 2 55 g k-— 2 S = — * — . — a a * — - - . a... EN ER a SEE r 7 n 2 — RDR 5 
. 6 MN = „ ** r * . 2 N. 5 . 2 * e dpi 3 — N ä — + tte int r A. — 5 — * — gs = e 7 

— ISSITS WE © er eee ee eee en Re eee ez — — r ĩͤ ine 24-55. fe | 9 I EIA ot ; | _ 

. re tes A 1" . e oc Be as" I — N „ > ö 

2 > nt — I rr F i, FE ——: ! = * . D x02 N 

r * "7 3 8 0 — 421 * 3 BY 4 8 us. "Sam 0 = 3 6 uk 25.5 . 2 -” 

f — £55 * 0 #8, ys g WLY * * — 4 3 f N 

, - 2 E 
p 
P ; 
p 


Uo Db 


+ 
9 
VWs 
| Co ihe) — 2 
— 
2325 
— 


| 


a 
— 


- = 888 ** = 
. 
9 


— * FS 
* IF; 2 
- r 
— — r - 
— 


- _ * © 


Vo "JV. V9 © 
— 
ky JJ) SJ VO * 


VO 
Sen 


— 

— 

983 

JI 

IJ 

VO Uo VI 
% NN Vo 


. 
uy 
WW 
85 — 
lied 
SS) 
pn 


| 
5 
g 


| 


I 


0 JJ UI. DG | 
— 
= 
05 SI Vo 


— 

0 . 

2 
1 
Jo YO V5 


[7 
O 
923 
— 


— 


| 
| 
| 


— 
2 
e 
O 
=> 


| 
| 
| 
| 
| 
| 
| 
| 


hy » 2 * 9 1 4 o . 2 e . ” : . * — * 5 
. D 

8 — — «ft - . * ” ö : — IRT am n 2 . WW 

* : a * A 
* 5 8 = : 
. " F * * 1 7 3 : 
* : 0 0 1 
o i A J 4 * 4. 5 
' o " , £ 
- | . — — PP. 


INCOMPOSITS. 1 
TAB. XXXIX. | 


bþ 

& 

. 
5 

© 

* 
A f 
. 
Ea. 
"Sl 
F. 
* 

4 
EN” 


— 
I 
— 
DJ 
A 
22. 
> 
RI 
oO 


5 | 5 | — 
7661757176976970/771 172.7737 74775776) 


N = | 
p 3 17 19 


3 7] 23] 317 
3 130 3| 117903 
3 11] 97] 30 p 7 


— 0 my 
AW 

= 
D 


[aa] 
3529022 


Y; 


— 
2 


4 "a 


39 N 37 Þ 
2 


| Uo a, Vo 


O = 


. 
5 To 
*Y WIE 
O 
Du 


25 
„ 


3 
p 
3 
53 
17} 3 43] p 3 411 7| 3 11] 29] 3| 13199] 3 
3 
p 
3 
7 
p 
17 


S' 
to. 


— 
— 
ieee N 


VO 
—— 
+ 
Wm.” 
— 


— 

N 

— 

— 

22 

YO 

— 
9902822 
- J 
Th. 
2 
39022 


2 
D 
FO 
| WW 
Vo 
— 
© 
a 
— 
O 
VO 


| 
| 
| 
| 
| 
| 


Vo Nt UI DV | 
WO 
W "TI 
— 
— RI 
| wo DO wo 
2 — 
xy To | 
92m > 
— 
Uo W VB UW 


1 


| 
| 


— FO | 
. 98 
x) WW 5 U)> V5 
4 ® 


— 
— — 
— * 4 # 2 - 
* : 
* +4 1 


2 
22 
2 
VO + 
| 
JJ WO W 


1 
— 1 ' 


0 a 


Q 

LA) 

W 
- VL 
* 3 


1 
— 


2 j 
| bn eve. b 
"Iv N_;| Ww -UWar7 
E 8 
> Ud © UW 
— 
— 
— 
> 
— 1 
UW 


———_— 
* a. * 
VI, 
9 0 
* am 


— 
VI www | 
9 


9s 
he = 
IJ 
— 33 SY 
wo 
32 
U) = 
. 
JV mV 
wu 1.4 
. | 


+> 
— 
22 
— 

. 


iz, 
2 
— 


— 
— 
= 


— 
— 
2 
2. 
wo 


\Al 

WA 

WO 

* 

* 

— 
Gn” | 2 3 

— 

OO 
88 


— 
Q 
ne 2 
6 
© Www 
VI 92 
| — 
9 | 
— 0 UD), VO SJ 


E: 1 REES 
| 


-—V ww vw MN 
6 | | 
| 


n WW | 

{ V2 WW WS 
— 
_ 


2222 


„ 
RI 
| =D I4D Vo VI Wo NN 
— 0 
<J 
— 
— 
— 
22 


| yy VU) SE Ud . 
JI YZ 


| 2 VI... 


[ - 
bo 
— 


I | SOD 


* 
* * 
: 
44 
1 
2 
141 
* 
1 
9 
= 
4 £ 
* 
4 
* 
7 
21 
5 
" * 
6 1 
1-4 
a 
. 
4 
Fa 
by 


= 
VI Oo 
OO — 
© 3 
may | 
Vo V2 


D 
A 
OO 


— 1 
my 


A 
— 
er 
— 
ne 


| 


2 
203 
i | Y ut 3 


ö 


1 
5 * , 5 
4 #7 + 4 4 


| 
| 
| 
| 
| 


. 
1 n Rl \ 
A . ed 
41 
10 * 
1 4 
1 
. 4 - 
4 147 
o 1 f 
Ui 1 
04.41 
#3 
1 1 
1 
* 8 þ 
Wi; 
' * 
% 
ww 
1% 
4 
5 
0 x 
* ot 
1 1 
4 
. 5 
11 
7 
14 c 
1 
1 
18 
/ J 
1 
4 1 
. 3 7 
1 
'2 
1 
p T 
$5 
3 - bl 
Iv 57 4 
52D 
7, 
1 
1 
3 3! 
£$4 
Sy 
1 
"25 
. e 
> 1 
© +185 
[ LI. 
% ; 
k #1 > 
4 "145 
# 
43 
"ip C | 
= 
wo 
1 
. 5 
/ 7 
. + 4 
"4. 
”* 4 
338 
+} $31 
| 7 
5 7 
181 
1 11 
=: 
= 
» 4 . 
+ IN 
; ; 
ow 
1 
_— 
1 2 
+ 3 + 
dt} 
3-143 
785 
. bs, 1 
1 
© IS 
. 3. 
71 
1 
N 2177 
aA 1 1 
7 - 
3 . 
1 
1 
k ; o 5 
=. 
: "| w 
- 1. 
8 
29 
—%$ 
: 
« 
* 
I : 
1 4 
1 
4 ; 
3% 4 
J 7 
* 
2 N 
. 
Fi | 
4 1 
* 4 
d 1 
8 8 
55 
| 
: "4 
. 
. ; 
8 þ 
: P 
; [1 
_—; 
$ 
33K 
+» 34 - . 
9 * t 
IB 
> HY 
. * 
: *X 
', "rd 
.F 28 
i a, 
: i& 
©" 
i FY 
VB. 9 * 
* 
1 
9 1 
7 4 
* 
8 
1 
*" WM 
wr 
> 
1 
LY, 
i 
* & £ 
- + $4 
i 
” 
# 8 
4. 
1 XY 
1 
+ x 
4 
of * 
4 8 
[28 
8 
La 
* & 
» 
"4: 
+: 
* 
: 129 
+8 
th * ; 
434 
. 
N. 
wn 4+ 
* * 
— +4 
8 $ 
*. 8 
5 76 
F 
. 
* 


ö 
| 


10 


ren 
8 


— — 


— 
Ge 
a — 
— 
VO 


K ö 
Rz Vo WW RJ VO 


TE) 
— 
VI 
9 
— 
U2 UI) 7 WW 
— — 
0 mn 
1 
SO 
A 
UW TU. 


| 


129 
„ 
O 


| 


— 

oO 

2 

— 

I 

'S) 

2 

— 

2 
[SA 22. 

(FS) 


a - - 23 O_ 
* of? 
1 


Dy 
W 


© 5 * ba E bo og we} 
- 64 toes » - <a - 2 I 4 4 
S : 5 22 $ 1 LE 7 7 A . 8 2 — — a : 2.4 2 1 . 0 * by 3 8 > r — — — b 2 8 
> . n —— 5 2 2-4 > k 4 . a ** . * *. rn 8 n —— 8 22 — p 2 . r e 22 N 8 — * 7 
8 8 — 2 n. : . CY — . Reg - 7 SH y 20020 on tee er x; 7 BN Sx a n e 4 r 22 4 ore be on Re 74” Me Set 2 a 1 rr ee "ef "ed £7 FIC EY 2 rr — — — - — —.— - _ "2 2 
— > Vn 3 a l 5 1 „ 8 Pa 7 . . * 2 Rp FOE. F< Ss Str 2 22 £ * ras A * 3 22 1 . % © c * . . - 5 A 
=} a_— 8 Cs -- " — 3 2 1 8 7 3 1 A os * 2 22 = $ 4 % 1 9 my " , k a l 


3 
3 
> p 
2 
1 
* 
\ = <4 > 
> F 
Wi 
7 
1 
"PIN 
* At; 
6 ES 
Kat 
1 
Av 
"I 
AT x 
x 
K * 
95 
* 
> 
8 
* 
3 
Wo” 
8 
> 
7 
1 7 
<A * 
4 
1 . 
4 
17 
o * * 
. 
12. 
* « 
2 
> 
by ey 
£8 
I 
. * 
— 4 
* 772 
Ws: 
RH 
= 
0 & 
Th 
= 
3 
EE 
Des. 
Kt, 
A 
N. 5 > 
, "I 
5 
. 
+ 
\ Dots 
8 
* 
. 
== 
2 
* 
* 
a 
1 
— 
wt 
<a 
bo 
48 . 
LE 
3 
© OL 
* 
2 
= 
A! 
IP 
= 
4 IF 7 
3 
DES” 
. 43 

XX 1 

1 

3 J 

E 78 * 
= 
2 
1 TY 1 
[ 3 
$ 
I = 
=» 
ASM 
RT 
——— 
. = 
"£5 
. 
* 
"I 
1 
© 
2 Y 
<0 
» 
E 
XY 
8 x q 
3 
+ = 
2 X Po 
5 i 
pf 

x Kt 
* 
3 

_ 

1 

* 

=> 

__ 

"XX 

bY 

_—;..- 

3 

3 

13 

. 

Wo 

E 

3 

n 

Bo... 

3 

"38 

bt. 

"oo 

= 

"= 

72 

- 

RE 

{di 

I 
FJ 

* 

4 $ + 

:* 
IT 

— Ref 

487 

3 , 
y 7 
| 

= 

4 by 
4-2 

. 

1 
4 * = 
* "7 

7 % (> 
20 
7 75 © 
if : 
4 12 : 
þ % 

1 : 

: * 
3 
* "© Ly 

"8 
WY 
5 
"LEE „ 
2 „ 

2 55 
3 * 
">< 

3 4 
* . 
r 
3 

T — 

"I 

5 3 
xy ; be 

$7, Na o 
3 
* 
"=" 
bY 
38 
1 

N „ 
LIM 
Rye 3 
* 2 
3 
© 58 
1 
. 
1 1 
A SW 

3 
To 
3 
8 
99 
Ni 2 

if L '* 
N 8 Sa 
* F J 

8 Ph 4 
x ” 
L.A 
. 

* 

n 
Wn 
Iſs : 
3 
1 
£3 

2 

I ' 
x5 
5 J 
_ 

"x 
. 

5 
5 ' 

"4 > q 

Id 
* | 
* 4 
"87 
K 

_ 

5 
oF 
* 
be. 

3 

2 
va 
. 

vi 

F 

1 
t 

! 


= 
Dd) V5 
1 


— — + — * 4 / - — — 

L go eee ey 2 7 772 ˖ Du 4 $7 alias „ 7 * 
„ 3 —— l — * I 18 # 2E — 
8 S + 6 N « 8 5 8 
RR 7 

1 es - 


LS. 


Wy Www ao | ww aAau 


8 

— 1 

— 

+ 

— 
DUI) — \J) x} 
3% SITE - | 

« 


— 03 


2280 
W 
VI 
— 
VI 


IJ 
NNUWwww ow || WwA©x”9  ==9 
— 
3 
— 
9 
DI 
WH 
— 


P 
361741] - 2; 
11 38 


RI 
a 
— 


— D mw 74 
- "i * 
Af IE > 3 


E45 
—— 


ex” 7 
— 
9 


—— 
— —U— — . — 
a : 
oy 5 pugoht>— * 
Wigs i ber ah 
4 SS 


O 

O 

O 
Cc? 
© 
= 


| 


— 
22 794795 


ppl 3 


_ 1 | 


as] 


I 

© 
2 
| 


| 


WV 
2 


— 


+ 


m3 | wo ww | oOwSw | TTw 
my UV) 
= 


"DO 


N 
© www 


=" 1 | Sara od | 


— 
O Ales 

332 

ntl 


wIwa | ww 


| 


— 


2D DAM 


a 


[= 


* 
uy 


— 
mos 


+ 


— 
— 1 
22. 
932 
>J 


DONS |www yg |] wwvwanmw 


0 
— 


A ET TT! 


= 


* 
— 

00 
— 
Ter 
— 


| 


. * - . . - 
—— * = . — — . 9 „* 5 „ N — . "7 = FOI . ed. ——ᷣ— * p » TER. Ce a BS — - - : — — e ä amo — —— — — — —C FP _ 
x PPP 8 * - " ER 2 3 , — — D — = * 22 5 Pre 7 — 2 erend Anz — AAS" 26-7-Tht 7 - : 3 I. —— - — l — : * — — — ——— 0 — N 
5 bg * oe. 2 p — f b *, h os > 2 b, — 7 2 2 2 — af , — - n © 8 8 — 7 2 2 = — >. . 5 _ — — << — — — 2 = - 7 — - © 1 _— - - 
— 8 AE n — a 8 — 5 —— ES F 2 — Pt; 2 i ON 4 CHEE 8 s 2 1 — * 8 — * — 1 — © 2 & ©. => 1 ln MEE 88 Long 2 = ——— 2 — - _ * — 1 
2 — 3 5 - L — 5 * _ * — - L == Pg fy - £37 8 Y — „ * ” * a6 * . "A < g * : . * x =_ 5 2 7 — - — 4 * * * 2 . — — 4 — 
q 7 > 2 N A 2 2 z - n N ö * 1 - * N. 2 : 0 — + ES — 2 A * A 2 n "IN — 1 2 . 7 n © 2 2 OE ns wo. — — — - = * - — 5 ; . * 8 
2 * * 
© 
ON ; 


WOO 
Dn 


— 
— 


- 
Lan - — 2 — 
8 Mr | 
” 2 0 — 
jp 1 : 
5 YI = MH 
g — 4 * 


| 5 
3 


— — p TIT 


— - 
* 

* P > 
UDO 12 5 


Se IwT Jos 


_V 
2 
A 


— 


erer 


1 — ond, CES 
* 3 „„ 


Le 
I r 


— 


4 


2 e 1 —_— 3 
* . 3 3er 

— em : 
o 


| 


4 * 


rr 


* 


n 


« 3 
in 
| 
of 
5 
bf 
2% 
N 
= 
-- 
by 
SFM 
5 ; 
U * 5 
"4 
Y . 
5 
1 
* 


4 * — x 


wy 17a. & 


* 


Ah 


s cw; 
$30 7 4 wy 

= q . 
0 5 

- * 

n 
k . 
g * 
4 8 — 


INCO 
TAB. XLL 


MPOSITS.. 


_—— 
8 


8 


. 


ooo! 


2 


71 


2 | 


00 
pt JI NN 


1.905 = 
— 
id - > 


— 


OS) 
my. ON 
PLIES 


| 


— — 
. ws 


| 8 | 
Vo B 3 ES 


uw W 


| 


WD Wu 
E 
We 082 


| nz 
"I 


5 
— 


| 
| 


— 


— 922 — 838 


— 
2 
\© 


| : | 
810 


— — 


— 


39 
3 


F 


811 


N 


DI | 
_ 
2 


— | | 
3 


— — — 


tl II MOTT VE — — 


5 | uw AW 


— 


= Vw 


| 


——_— 
PW - 


— 
ö £ 

1 

1 


| 22222 


| 


— _ — 
082 


2 


— 
"IRE 
UV U) © WW 


— 


— 1) 3 


9 
— 


| ** 
— 
| Wo 


00 


| 


© 


— — 


„ 


— 


5 
o 
* 


VO JJ SO Uo. ai 


— 


Uo DU = 


VO 


WV 
Va 


VO 


2 


S 3 \O 


XY W Uo Vo 


277 


9 
— 


fe Rrt 


as 8 


”— 4 
- 


* 


2 


2 


— — 
as 0 — — — ——ä—h 
N p I 4 | 
00 


* 2 #7 3 
5 " 
* 8 — 
£ 


SI Uo 222 
| lines 


VI SOS Vo 


| 
1 


oy 


"2 
"hy JO wy OD. | 


3 2 
0 | =» wa To 


| 


UW Cw ae | — w 


0 82 


E- 
n 


2222 


O -O 


[Sz 
> © 


* 
2 


1 


- —_ 


VI WO WW N ge) 


— I 32 * 


Yo mV) S_ 


— 
- 
Ba 3 $ox <4 , * 


21% „„ — —— — 9„92.t 
pa 
# --@© 


} 9 - + © o® 
„ 


AT.” TI 
* 


1 
4 


— 
n 


0 


* 


WI V2 I. va | wo 


|= 
= 


—_ 


—e— 
— FREY 
7 - —— = — > 
* a ny — ng 0 ＋ 4 
Ele} ek — 
e 


— — 
* N 
r 
— — — — 


_, 
— 


—— — — ** 

N re,, . 
* LE» © 25 N 

6 EIFS. 


— 

mo * * 
e dos 
S Da 1 


| . x x: 
— _ — — 2 - - — 7 — : : 
| 2 x — * — — —ä—äw Uä - - * P * — 1 9 . 1 : - : 8 me oY 
* = nat ans . K - Len — I — — —— . a — : : , = 2 : 2 < | PO 2 | i os e 4 
- RO Y — 1 - « - 4 =: ; Gin F | - * 
' * cs N * R : _ — 2 3 * IRE 2 > — « 1 A n I”. — 7 £2 ** — — = 2 ® — A - P — > - — 2 — - 
5 + f Ir” Ee D — —— —— 5 2 p ITT COS — —— Py 2 . 8 — * 4 IS = (EE 2 . 9 4 — 1 _ * 2 "<< —— SY * 1 — * .. — — — 
| | 8 DM a : "5 n wu 12 : * — L ; ; . 3 — — 2 — cv + 2 wh e N 2 IL * * A - 2 * 4 es 2 — —— - > — — — 2 — Le 5 * 8 
— . = - 2 8 = - ay a < 4 1 » N wy * — * *& 1 8 N 2 1 4 2 WI . of — — — — —— is ws - —— - 2 — wy py — I >. mW 
- * 9 2 5 20 > Ib E ns 7.5 : bo $5 , I — - 8 - 8 - I a PIES = - - 1 5 — 3 — — Iv" 4 > 22 * ps wage —— - pe — — a * — 2 — — Rane : 8 5 © - 
— — 3 F 5 * Fs . > — — — - — 22 * 4 7 6 2.44 ab 07 —_ — P " = 3 1 — one £4 age 3-2 F: EZ.” "Ha oe EGS n . : , K a n nn vs, Any — . — — — - _ , | — bs - — — 
« —_— — 1 —_ 1 4 - 5 * 8 fs 2 > 2 „ „ - A 7 — « - _— 2 — 3 1 — * — * $ . 
. * din L _ 4 * wan p00 5 C * 6 wee . "1 2 F 4 3 : >. "x LITE. FLY - as 2 w — — oy 2 22 1 , — | ' . — — 2 
* ä 2 ä N 1 2 1 9 * — - s ? a as RO > 8 * * mY 9 „ Hee 7 * Maa: a 8 * * . 8 — — . p — — — — — 2 — — 
— ag * _ 4.4 2 co : 5 2 - —_— = 2 7 wa ti 7 —— 2 2 K | | | . ; . . | | | — 8 | | _ | | | | | | : : 
2 * — 4 p77 * 7 "- A e ſes . b 1 my : + nts —— Da * v- - ws a 2 Fe — : 7 2 4 * A d pas! _— os * "AR, . 0 2 * . —.— 8 - 7 * — . — 52328 . 
— A — IM = Fl pa hon os iy 9 hs een. — ——— — * | s = 2 — AR pop. G - . ; 2 n F . — $4 _ Fa - a r 5 >. 
» — 2 A N " 23 * „ 2 S " & X 3 ir — * 1 — tm * 6 l A | > 8 4 8 22 - —_— p. * — bs — — — 2 : 1 8 - — —.— 2 . — 5 
| y 1 | c : ; Hel War” — I one e n ke 0 Ya Ts, roy Bol ns, . K "'u ; LS, - - — 3 7 6 — go "Th. > 7 2 —— — — 2 — x. .. nates 
: — _ 2 — ("8 S . * Jy . 15 2 7 oy en N Sor y e » ˙ IIS N . IE) - \ — — — pages Th 7 f 4 — * 1 * — . W — 55 <5 — 8 — 5 — .” * e 
8 2 * 3 A 4 9 * Y, 7 ? vr * * — ws ] © + qv l 5 "WE B. IL 5 — — rn wot”, alfeyits * 2 2 2 * n 2 1 af 7 D — ; < X N KL — a — — 
3 * N A = b . Ed I 8 r N D N thetic ** — . T 3 Nd 2 * — 
4 * 4 * 2 2 2 4 * > wy gat $, 908% bh. 4 by * Y Fa Pe FI g r R e "oro Rs 8 wa; Db tz 7 
e " % - : 1 5 . 8 g + ; > W £ IS 8 4 SIA 
” : 4 £ er "=" 4 "I : r 5 As 2 4 3 dns A zo = - 7 2 : 
— gn AE U — r!U Rt oC E 2 g — — 2 


. 


3 
„ ‚ —·˖·ͤ—ͤ⏑—⏑—⏑— Ig IF 164 oo 
oe 332 - te hop 
3 Sa —2 700 . 


A <4 


a * * «' & *4 # qe N 
5 CY 8 
, : ? 
. " 7 * 
; o 
- . 
* CJ 2 * — 7 2 p 1 


| INCOMPOSITS. 
| Ta B. XLII. 


920821 322 924624653667 828829 93083 108328 834835 


p 3 17 p| 331 7 3 
13 19 3 171910 3 b þ 
Mi PM i 
53123 3 PIII 3j 17] Pp 


— 1 — — —.— 


P 


5 = 
AD 
JL. : 


Alo p 


3 
1811 7 311 
5] 11.203] 3/43 


VI 
A 
932 
— 
| © © 
oe” 


| 


— 
WV 
L JJ V9 "I JO, 
W 
M 
| Wo 
VI. Yo Wo 
— 
— 
— 


bo 
— 
— 


—_—_ „ 
V9 
— 
2 
JJ 


| 
. 
| 


— 
YI 


— 
. 

| 

| 

| 


9 8 
92 — 
222 
8 
Ln WY BY 
— 
O 
DD) ww 
— 
3 
2 WW 
Yo Vo Ug wi 


V2 
J 
DI 
2 
Jo 
2 | 
> Vo x} U5 


* 


O 
A2 
— 
W 
BN 
— 


n 1 


7 
23 
I7 
3 
} 
3 
P 
IT 


1 


VO 
— 
dI 
— OO 


* 


»S) 
VI VI my 


— —— — 
3 k . i - o 
* 
223 
* 1 


45 — OO 
8 DA 
2 
— 
O 
\O 


IE | 

02 3 | 3 WD 
"| | 
— 


NJ 
+ 
VO 
8 
— 
Vo 
= 


dI 
Vo © 
) JJ Vo — 
EY 

TOREL 


wx 
— 


JW 
VO 
= V2 
— 
E 
1 


— 


E 
—— 


| 
| 
= | 
Al IE 
| 
| 
| 


AI 
TY 
"I 
— 
Vo 
— 


O 
22 
, 
TOES 
— 2 


EN 
WW 
. 
Fr 


— 
RJ 
V9 

— 
32 


rere 0 
VI 
— 
Vo 


OV 

— 2 

pang 

ar. Le Ng, | 

V5 VO 
ono |» 
UV Vo UW Vo 

ha 

RI J 

WO \O 

VO VO 


no” + 
UI 
RI 
YI WwV uw | 
5 
"2 
22 | 


20 


2 
Y > 
— 
+> 
RI 
WJ 
— 
— 
rr | 
TO 
— 


* 
Dre 
. * 8 — ae i 

Aw 


EC COS. 
E 
a 


. 


err 
- 


— 
— 
WW | 
— 
CO 
8 


— 


— 2 


UL 
ee 
1 
V 
282 
TO 
— 
© 


ny 


wAaw | w mw 


F= SED 


TO 
— 
ha. 
> 
DW 
To 
< * 
I 


3 17] 


wy 
Vo 
To 
. 
Th 
Www | 2 
Vo 
* 
TY 
VO 
* 
Vo 


DO |} wSwWwyrw | =w 


* 2 a 5 . n — 1 
1 5 4 2 

5 A 
1 

: 

i... WI \f 
* a * * 

— yY g 


ses | == 


33 SE, 
e 


Vo 
SI 


WT RT „„ 2 


** — 


I 0 © WO |} wi mm ws 


3 


I > OSS ! WWD UW UD e 


QA AACR I 1HROWMnWwW et 


— —„-— 


+ * % * 5 Q IST: 4 8 * — + . » * * wo * 2 LO 2 6 . *, 4 . > men, * * n - N 4, 4 _ o o 
4 g Sen ER Ig R Se ara Ds R R * x i Ga E + Gent ne DS. Arts wh ed 3 VO: * "AS" 5 . W m : e . 
4 — 3 EC ——_ a "aL — pO" | n fo * '2 * SY l A * 4. N +. ot 4 e * ” 2 po 83 ok, "24 * — 9 bd 7 ** 7 * * 4 Ll WI A ö — 5 1 * * 8 9 yan? * . . * » pn 0 
"E . - LT RL; AO IND IE BE n * r 3 9 . 52 5 yg 2 4 Wa adn ae 2 +, = 1 + T Thy 7 Y * Ly PT beth. = En bb Rata : n K r N * 2 N — * — 
| 9 3 3 e ; dßßß8ßnßnß ESR OH eos . ES ELMORE „ EFF EM he WO ea : 2 R R NR RR * ; e ax * * n * , , a , 8 
s d l g — £ < CA i, 4 18 Lee IL EGE EI 2 * l e 75 g r 25 2 In * Wu e . r 1 . NS TSS 24D * 4 WV EAR r e 8 Lg r r * N * Lads = POT OA C's N b va 9 a * L < FE" ELED CE CE * . * * * Pe 0 8 a * R 
- x : 1 F ; >.<. 8 4 5 ; 1 1 n So 7 r 93 n DIS) As n / cc $ N Ro i n e Ne PROD W ley 1 - N e W 4 5 ” y 8 EO 9 be bes. 8 5 "IE * 4 * FO 9 * 8 n 
. 5 . : oy . ; 4 1 - . o . 8 J) ͤ ͤ La ATI ITS, VVV Fe Sn . RE ITE Ea LEE NEE INS 3 . 855 * e WTF W ö EEE 93322 CO EIT 1 r Rs * 1 r 9 9 rr 15 2 2 * N — _ _ . ws” RI . 1 
0 8 6 PI * p * 2 N ö - * 2 : 2 * OI ES, br \ Ate * % 2 os r $22 2 IIs . ＋ n e J 0 8 en 3 . r n * r n . r „ 
S - 9 . * * 5 4 . 25 % 7 * £ & L b v. 8 48 — 5 3 Þ nn 5 * 582 "3 x 4 n 4 4 1 „ Pe © r Wh 7 5 8 r 4 34 3 A * N C IS * 2 ” 5 — CO A 2 Wa. 9 - Ss 5 as 8 o 
n 3 EO a 7 K „ * 2 . * a * * * 1 0 8 , 2 wy 3 1 : EG. 1 * 8 n * > wm "CAES" A INOS. W e WES ; J #0 6 E 5 . 8x — 7755 E S TAS Ds EET. % OY BIN: 4 rr S Oe RE . FFF YI R $5388; CEE nan on: SHES 7 2 5 — £5 8 8 
, 2 4 n y n — * FER” I 22 K r N * * * enn F ** - k 4 . a ode * 2 . - 5 87 . 2 5 - N 128 3 5 FRO 1 
* * * * - * a, * K * 4 ſe = * 1 * a * WP y 2 
, 2 — ” a 0 n 
ic oe ot ooo oor ep * 2 - A 
— k 2 p 
— * - _ _ 


SB OH OW 1 CO OOO Say Na, tf 


— EIS 
ö RIS 


_— 
3 — — — x 


** | — — 
* — — 
2 
- 3 Fx 


Ty "* ot 


4 —_— —_—_— i A „* * 


—— 175 - , . * * i 1 5 , 
5 h IX. 8 . 
. .. | + * — — 2 -- my 
4 " * ' : * 
WW : 
1 N C ; a f 
* \ 
? . Py " LE - * * : 
p ©, a”, # 1 * x 
— — — . — us ET ts . 2 nr ' ” —— "9 aderttingy — þ ” -& Wi * Fe: 
1 * 
: , 1 Pa 
# - 4 FY 
* : 9 
5 * . . 7 / 7 - I 4 
f n 
_ * L 
d . * * 6 — 4 8. 8 8 


851852 25354 355856857 


d 
£ 
£.0 
$4 

} 

- 


_' . 


— 


—— 


= 1 


þ ta 
bt. 
2 
wt 


F 
"4 
4 
Mi 
£4 
* 
1 
the 
2 
q [1 
1 


845 


| 


840/841 8 42 


371 7 p 3 

31 71 3 1 

1510 30 p| p. 319 
5 br 


e TR — 


— en 


943 844 


— 
N 
— 


| 
uy 
SS 


3 pſft yy 3] 13} pf 131239] 1 
57) p 30 p 4% 3 70 3'p 
3,139] 23 | 


= | am 


2 


— 
Vo I \© 


PRES 
do 
\O 

| Ian w 
V5; 


— 
— 


SI 


— 
\© 
2 —-— mg VU Wu 


—— 
7 
1 


8 


— 


e 
2. "S 
2 
92 
8 
—— 


12 
2 
1 


J 
| 


8 
O 
2282 
932 
OO 
92 
my YI NJ UD 


— 
O 
2 
VO 
wwuwrww | vu 
— — 
— 2 
2 : 
2 
D 


— 

Re) 
92 
— 
O 


of G ; . 
fs HE TY N < IE eng 3 6 2 4 — — — oO OT 4 
— 1 — — G A . r „ 2 a 1 — : — u- - 
ARNE: > A IE a. > N. — - 1 — — — — - 4 : * . 
3 * 1 2. — — — — „ ET NR ape” df 


—_ 
2 5 
| — 
\O 
— 
RI 


2222 
— 
| 22 3. wW 
Kg * 
— i | 


q 
” Io 
LY 
ol + 
* 
* * 
1 I 
75 5 
14 
i 
1 
I 1 
* 
1:8 
£ Y 1 
1 
* 
2 1 
11 
i : 
* Ts 
1 
47 3 
0 7 4 : 
{ 74; 
F = 
i 
G * 
- Ty 
1 Ll 
12 
* 1 
1 
5 Ul 
1 "ag 
'H 
17 
0 2 
1 
3 » 
La 
17 
4 * 
21 * 
8 11 
1 \ 
8 T 
$ 
CI SS 
£3 BUY 
© is 
* 
2 - 
0 
* V2 
* 4 1 \ 
{3 ? 
a i 
Iz 6 
k J 
2 9 
* 
55 = 
13 » \ 
£4. ; 
3 a 
8 114-4 
pA % « 
1 
3%BY 
"I 3 of 
N 
b 195 
t 
S 
+ UW 
$365 
x: 
43 
14 
— 2 A 
18 
3 1 : 
l At 
F E 
% of 2 
: 341 
© & Ja 5 
a*%% 8 30 
KK 
3 
L 3 
. 
* 
1 
3 FUR 
1 
43H 
54 * 
* 4 
4 | 1 
: 1 
17 
4 37 
” 14 
1 
I 1 N 
1 
„ 
14 
17 
4 
xk en 
-Y + y 
I. 
4 
x 1 #4 
J 1 i; 1 
®;. * 2 
{328% 
1 
5 "IS 
p 14 
41 
* | 
wy | b "Y 28 
4 2 1 
4389 4 
K K 1 
1 AF 
13 + 
Is 11 
0 34. 
; + 
4 8 b 
+» #:3 388 
n 5 
* L * 
4.48 4 131 
1 
EN 
od / 
, WO 7 
5 1 
N 
g 12 
v4 i584 
4 * 
"13 8 l 
7% 38 
N 5 
2 
+:48 
4-43 
+438 
f thy 
4 * 
1 
A 4 3% 
7 
N 1 
1 x ; 2 
* * 1 
MES. 
wid fa 
+451 
1 
- * 
99 
£89 
33 
1 
898 
5 
8 
WEE 
As 
8 
35 
* 
1 
. 
+8 
. qo 
od 4 
„ 
+. 
7. _ 
15 
Is 
7 
7 
92 
1 . 
SS 
19 
— 
. 
$48 
+, 338 
1:4 
7 A. 
FJ +. 
9 
5 ia 
24 
3: 
$ 
** As 
** 
1 
+ 1 
* 4 
[1 
** 3 
14 A 
«+ Ya 
1463 
FL "4 
5 
0; 
A 1 
* 4 
I's 
I 
: ry 
1 
7 
1} ng 
„ © . 
50 7 
oY 
14 5 
. 
10 
2 
ky 
15 
E 
* & 
5 
N. 
2 


4 — wh —— 
1 Eg” - . * 
4 1 4 1 ne 1 


＋ NP 


41 * 2 
5 
Nr 
= — 


M8 3 
INC 
— Lee. * 


ING 


INCOMPOSITS. 


| [8608s 1|862/863]864 85 5865/85 7[868Þ69870871/872875 377187887; 
onl| 3| 29 p 3| 7 pl 377 116 3 19 7 3 11 
030 17] 3] 13] 7] 3] 23] 12 3] 61] 43] . 3] p| 29 
7 3] 7] 11 3] 71] 19] 3| 31 7] 3167] p 3 3 17 
gl 7]. 3] © 77] 3 PÞs7| 47330 3011 37 277 3 
11 pp 30 v8 2 f a e P 
13 3 b 73% 38 7 3 p 3| p23 30 7 
17 Pp, b 3] 7103] 3] 37] 17 3| 23] 7] 30130 p 
19 3| 11 7 3 89/241] 3| p| 17 3173 595 3 13 
— e ee ee : — —— TO e eee ee, — 
21 13 31131 37 3 3H 19 3] 7} 171..9]- Bf .-B f 3 
„ at 3.1 11 
27]| b 3| 231173] 3 7] bf 3113] f 305 7 3 
291] P, 43] 331 71 3] f Þ 3 ff 29 319 23 
6 3 9 % % of 3% % ( 7 4 p 
7] 13] 3] P 41] 3 71] 7] 3| b 834 ; 
3|13 11 30 7] pf 3] P79 3 47 
i 3 ff 7 337 Pf 4 12 3 
3 p p 3] 2327] 227] pl . gs 7 
io 713/41 3] BP 4 Hþ<A- MY b 
3 791137] 3] 112251: 7610 3/4301 31 
%% 37 
Þ 3 4107 3p ef 3p P| - 15 
Pp 3 7 p 3] 89263] 3 pl 01% 
p 301193 3 P 13 1 71: 2 = Hi: 
' 7] 31] 3] 19,010 3 P ＋ 3 711: 1030 P 
61% „ b e p s p 3115 4% 3) 3 5 
63 89] 3] h 67 3107] 79% 30 7] 19] 3010 11 416 3 
67 369981] 3 pf 13] 3 p J 4 83 7% 3 3611 
% of 3 f 7 h 4 v 6 7 EE 
j——— mp ——_—_ A LIL ORE HRS 208 
71 17] p| 3 p 7 31 13] f 3] 29] p 397 41] 3þ 17] p-3 7 13 
73 3 17] 11 3, 43] p 30 19hoy 3] 71679] 30 11 pf 3173} 7] 3 P 
85 U;!!! F-74194 37 7; $9N 7 3 LE 3 9 
'81] 59] 130 p 4 1 / 36e d zoo . 09 3 1 Ni-2 
93 p Þ| 3] 111197] 3] 17 p| 113 F139.9FY 1 Iz 
Bal 3 3 f 4 f 23 327 37 3| pion [89 p 3 7 0.3 
851% % 5 f % 3} f % 3 7173) 41 / 8 f J 75 
91 3 7 of 3 poi 3b 7 30 7 1] J pl oþ 
93 7 3 7% 37] 7 
97 / 3 pf N 3] 67 73 29]813] 351 11 3 17; 590 3 
55% ef f 3 bfi 36711 4 7 f 4 55 


3 3s 
2 * 
. 
* 4 
Hy; 
— — 


———————— 5 —— 


ND 


INCOMPOSITS. | k 

TIN XLV. © ( 

moe] 33 75558 28 age > a Peas s " 1 
| e ge 91 19 130 pf 3 [5 
32% 71. 3510/3 8 427 : 9 

7633 3167] f 3] 5 1.43 if 
313110 30 H 43] 3 k —.— [| 

A 1 n 3/317] 7 IF 773 al 

«| it I's P 11 I PPP 3] P P- 3 * 

14 3 ; p 13] 30 110 Þ| 3 ; 

PE 13 f 3 7 b ie jj 

4 472 5 P : F N 15 li 

3 783 ls . * 1 alles i 

"mat 263 32111113] 307 Lil 3 1 f 9 
; < * 1 5 4 5 $4 25 17 7 ; 1 

At. 9 19 56 "Yang 410 3017011 9 

5 ml. 3 p13] 3 711 30 17 * 

1 | 4. Ap 59 3 97 7 3 pit51 3 10 

"ml. 9 3 pf 110 30 7239 3 47] 23]. 357 4% 

71.27] 317327 323] 7| %, % 3| 54% 3 li. 

1 7 30 1% | p| p| 4% % 3 737 9 
3 Ny : +. | LENA 111 5. ; ** 14238 
$1.03] 2101; 13,7 B 322 Pp eee 1 
73199 3 53] 3 P17 3] 127 p 3 URL ER 1 
wl % 07 Jul g 4b e e of | 1 
131] 30 110 p31 37] 3] 7] 13] 3] 23 341 PI. 7 Mk 
361197] % 'P 3] 4% * n * 
AJ An 074 8 1 
e % 4 .f 0a 5 ans] pu a 

3 41 67 © 3 23] 13] 3 9193 97 77 P £1122 2 18 
p 71 131003001; 3] 13] 311 73284) 110 3% 39% p 3 7 9 
343] Pf eee 3:7 2 325773 312317] 3 Wl. 
3 31] 25] 30 ff 7| bi . 19] pl: 429 0 1 
160% % 4 7 4% b bei 4-71 43} | v1 | 
29 np 307] e e ee ee p 4 
7 3 371 P 3 11 P hc P 17 ⁰Ä UE 3 7257 1 
3 I p31 73 PP PI 3/91/13 : 21 p 3 1 
11 89% aſrog -Pp| 313] pf 361139 7 P43] p19 "MF 

3 INCOM. 


i 
1 
| 


[ 
ö 
i 


INCOMPOSSITS. 
T as, XEVI. 

997po8lgoglg19þ 11 912913 

7 1303 pl 7 3 1107 
pf 13] EL 17 BEEP] 3 

10 

3 


- „„ AST bb, oa 


* 
yy ao 1 7 
* - * — " „ , | 
2. ** C reren — 2 1 
. — * + a » er- ” K v 
1 " 
1 * 
- 
£ „ * wi 
* . 
5 ; bY « 
. * 
. e „ eee * 4 — . 


r ˙ . ne. AM 3 — 


| ho2\po390gþ05 gos 


£08 

—_ 

| © 
«© BY 
Ns) 
S/ 


O 
Jo 
© "ay 
2 
2082 


— — 


73 pf. 


— 
SA 

—_ 

— 


16710 3 


61] 3 7 3223 


ama. 


| 


| 


7 p 511791097] :-: 

7 13] 3 53/027 

3.97 p 3130 7 3ʃ1r 
| 3:23] pf 3 19 53 


— 
- 3 JI NU 
— 
N 


wo = | 
MP3 3 — © — 
930 

VI 

0 

'S) 

OO 


'S) 
2 
YI JJ UW WB | 
| 


— 

2 
2828 C9 

SS) 

= 

JI 

RI 


* 
7 


| - +300. 
{ 


— — 


| — 
UI) Uo VO 


[ 
IE 


* 

» 
— 
— 


257 | b 387 . | > 291 It 


73 


— 
YI UDO 


> 

SS) 

W 

or 

V2 — 
UI 


7 | y TY 
— 


ES) 
WO 
— 
© 


9 

OO 

AJ 

TE) 
39 | 
UW © 
_ 

Va 
2 


2 
32 
1 
9 
oO) 
(O'S) 
— 


3 


a 


A 


7 * 
" eld" — 
W 2 0 FR * . bo 
* R ee 9 DB Rad ads, tits J boy * Ka; AP l n 8 8 4 {BITE 2 
- SEN eat! 3 * Wo Pe FT SO BNT PR  ORT PECY NY TREE AMT Yu = : CREW IM I e N ; 
EEC Eee ee eee ] ͤ w: . .... ⅛˙1ðĩ⅛t!.. ³⁰ꝛ w- ð oo V | 
: SET Ry „ © * 1 r R r FTT... A a ĩ 3 HS 12 OTE * 8 n * . * * — 2 — R — A - \ T7 — 
Pe. 55 EP CERT Ns TE COBB cet e r f TT c OI Ov JJ ĩ ĩ ĩ ĩͤͤ—— c : N 
7 4 my} 7 8 . 1 SY 4 ** 1 e — * n ASS oo . IS * - * . * r 25 — — - * 1 
* N wa N Fan . £ . a? { . E: > - 8 28 P 2 S F 9 : * l G * 
* * 1 TY AX * * 3 — 


| 

| 

| 
5 


MN 
EE.” 
Yo ww Wo 
8 
"= 
of> 
\S 
932 
1 
vo 


TO 
_z 
T5) 


| 


Ns — JV) X UW» 3 
a xx | 5 
— 
— 
2 


7 
DJ. 
— 
92 
VI 
— 
. 
_ l 
32 
— 


<> 

Py \ M0 
— 
O 
4.2 
2 
— 
WO 
OO 
> 
©0 - 
— 
7 
Oy 
D 
RJ 

Ww Www 
UDO 
— 


TT) 
D 

See SS 

ee 


— 
O 
\O 
VI 
— 
ET 
— Pee AIG — — 
N > ; - ; = 
YI 73 2 — RY 
— 


I 
VI 
to 
Xo 
E) 
0 
_ 
— 
\Al 
> | 
JI 
= 
© | 
2 
A FED 


8 269113] 7 % 3 


4 

92 
LEES, 

L V9 


N 
— 
— 
— 
3 
— 
2 
jon 
O 


„ WS» Ws HY 


5 


LON 
NJ 
| V2 3 UI V3 


WO wn 
dI 
WU) UV) Vo % 
— 
92 
VI 
— 
— 
— 
932 
O 
_I_Ow 
9N 
— — 
— 
— 
> WO 
— 
JJ) — 
I 


w 
0 
— 


282 


19 4” 


| JI DD. =: 981 


"\ WH a fam Ha Boa BY ih 


D e 


— 

JI 

0 

8 
1 


O OO OO 
>} Uo 
VI NN 
ET 

8 

YI VI WO Vo 
> 


RI 

Th 

9 

4 
O Q 
| 
SO 
N 

A 


* 


OO 
WO 
Be * 
95 
_D 
— 
Vo 
— 
wr 
| JJ 
w 
9 
VI 
MD-. 
— 
$5 
XI 
— 


I 
VO 
> 


— 
0 
_ 
_ 
2 
I 7V 
— 
— 
92 
RI 


SO 


— 

. 
+ 
RJ 

op 


— 

2 NN 

4 

GD) 

VO 

— . 

— 

I'S) 

1 
22 


\© 
— 
— 
vo 


;— 
— 


INCOMPOSITS. 
TAB. XLVII. 


r ; 


— ' 


+ 


N x 
VI UI WI XU.) 


_ 


— 
— 


2222 


; 


© ® Hg 


— ——— — — 


DD ee 


VO 
do 
— 
— 


— 
RI 
chal 

052 


vw 


Vo MUD |» 
i 5 1 * | | 
DEWHw | Ww 


— 
\O 
— 


WV 
— 


FO 
1 ng — I 
bo. Pho, X. 


3 


8 


WET 


— 


NY - vw | wW 


j 


2 Yo | w 


= | ww wy ywN 


— 


— 
WO ' 
I Ww ao ww {AE T3 


| | b 


930931 


j 


WE 
ND Vo 


3 


— 
| oo 
RI 
'© , 2 5 


— ——. 


| + 
2 


| 


— 
— £ 
— EAI Wer tne, 


a 


— 
\© 
— 


_ 
— 


| 


— 6 


— | 3w \C 


— 
. 


wo 802 


E 
A 


VI 


— 
jun 
WO uw N.. 


8 — 


4 
Vo 


— 
D 


Uo 
waryw |IowTmtn9 | ww w 


1 


mJ) BJ 0 - YU» 


22. 


UI 


22 
7 


| 


— 

Yo Wa 

_ 8 
2 | 
my NJ © AJ» 


1 CON = 
YN Dow — 


— ; 
MI 
LY WI [Vw nw 


AG 


— 


2 
EY 
i 


932933 934% 
137 


—_—_— TY 


8 — 
| : 
> _| ww 


— 
0 


22 


E 


ol i hs =] 
WW 


47 30 


0 
22 


— 
Wa 
Vo 


UDO 


wn 
r 
* * 
3 4 A 
— —— 
"4 


— * — 8 eh 1 


8 
” __ 


. 05 oy. gr 2 
— 


＋ 


— os 


3 8 
8 = kar — - 
gd). —ay 8 Pp 

= — ͤ — — 


5 * 1 ar WP: * 
CE * 


— 3 
k Jp, 


þ x 
I INN. HARI RI, 
d A 5B *% n 
8 2 8 
a % = 


- 4 — * - * . 4 - _ — ; | 
— _ 2 * 1 ＋ 5 ” * 8 "+ 2 5p re * Mews 5 ans Ko 8 f 

C 2 _ L a — 4 3 A rk 44 bY _ > 6 2 r D E X bY FF? - — . . . n | 
18 A N „„ * 5 4 IT - $3 — E * . * — A ht: 4 =n UAC Toe Ay ns, 4 — a: 5 7 . : = : ——— — — - _ _ . E E = | | | = | | = = | = 

— e Py — Fa W N D 2 —— "al q * += 44# 9 Nn MEAS 4 oF A * N EPR 48 1 oe rc 3 = y —— n 4 I" S 1 15 —_ 2 r — = *- 2 4 N * K 5 5 £ — 8 — 2 3 - - ins B P — ter pep >a. _ 1 . 4 * 
_ = —_ — —— — * 2 2 — — Ke * 2 n 27 n * 3 CONE IE AFC” YH £ —— — ay OR a A ; — n — — . —— 1 — — —— — 33 — 9 r 3 WIr — 2 rg — e r — 2 — n — 
9 4 —— L — bn 3 . 5 . . ZE a. So. + * x 2 - 2 hoe wes 2 wn d . 3 r — : 5 — — ons - 2 . 2 - — ns - — —— . | A. - | | - | h | . . | | = | _ —— = 

| | _ ” . — ” — 8 - I — = l £ 1 2 . 2 7 „ 7 _— Ww-> * de ts — — _—_ — 0. be 2 = IS SOD =P mn = 

. — ? — EW r 8 — ' 2 — = — 75 | : 0 = * 2 
q * b . — SS. 2 « — — —_—__— 4 3 p : by 0 "is x K by 2 — = — 5 2 — 
. i p —— — K ů —— 7 — 


— 2 * —_ 


8 Wo Ed ASS: 
- er 22 8 
— — ay 


- ad 2 Ix" * 


— * ” — 
8 r 
Fs 444 OI e 8 


2 . 
2 pw 7 


T 9 = 1 
INC = 
INCOMPOSITS. 
TAB. XLVIII. 115 
Ef Tr | | 95 2 007 wr #% Pons 
= 940941 942943 944 9451946 94719491949] 50 21775 95495556 957/958 959 
010 23043 pft 3 110 13] 3/ 7 43] 3 Þ 31 30 pl 7 3 5 U 
103]| 7/139] 3] 11] 67] 3] 'Þ| 73 P| P 3 Þ 23] 3143] Pf 3 os 
7 P 3 P| pf 3 78 sfr Þ 3 p 7 313] pf 3| plug ; 
o PB. 3] Þ| 7| 337] Þ| 31197] ip 3| ieee 314g] 67] 3 jg 
1116 3 Þ 13 3 19 29 3053 "8 7 b 2 „ 731 30230 7 3 7 
13% 4% 30 7137 3 Þ | 5% 7 Sb N ebe gt 
17 3 P71] 363 47 3| 7153] 301 1 31 F 73 Þ b 7 
914% 3] P57 30 31] 7] 3| p| 27 3173] Þ 3, pf 23] 30130 pf ; 
MALT TT. e e e e TIIT TT 
210% % pf 3| pf p 3 pla] 3123) ff 3 7199) 3 5% of 30 r. 
23 3] 61] 59] 3] 7] 17] 3| pf eb 3667] 7 319 37] 3] 1 p| 3 
127]| 17] III 3] PL IPI 31 T3] Pf 3 7] P 31 TH] Þ 3] B 7] 31791 
290% 3} 7| P| 3| 89 3 43] 7] 3] L251 313] pf 3} pl 29] 3| þ 
3 7| 327 op 3 bees if s 3p eo 3 7 o 3 per; 
33 Pf 13] 3Þ 17] pf 3] 7161] 3} b 29% 3] bl 7 3183] pf 3 4723 
371271 30 11] 29]  3| 17 Oi 3] pz 3| 73 3 19] 12] 3] pl 7 3 
39 11 23] 3] 7] B 3 fi 3113) 7 3['Þ Oo 3] Þ 59} 33917 
41 3147) 7 3| oe op 3 7 pl oe +4] 67 P 3 719 3g 
431,557] 373) bl 3 £31 30 719 3 pf 23 3 pl 7 3670 11040 
47 313179) 3 pp 43 Þ p 3] 77] 13] 3 7 1 hoi pl &| op 
4% Þ 3307 bl 7 Þ 3 Þ pl % 7 43 ff 30 13 3 
5111163] p| 3 1 7 3 p 41] 3| p11 3] 23197] 319 b 7Þy 
3|| 3] b pf 3] 29] 23] 3| 19] 11] 3} 7| pf 4 171 53] 3/ 4% 7 4 un 
57 P 7] 31157] 11] 303] 13] 3269 19] 3| piS7] 3 7123] 30 pf p 
59]| 3 13] 110 3] 59 p 3 7] 29] 3/ 23] 43] 3] 11] 7 317 31] 05 
610/11 3 P 2 3 p 7 3113] BF 3 110 p 30 N p 3j 17257] 3 
63 PB 17] 31197] Þ 38095) 3] I pl 3 2 47] 3| 1370 30177 
18711109] 3007 7| 3] 121137] 3 19] 23 3] 59] pl 3 P27] 3| 7] 37] 3 
1911 39] 31 7 3 49 41] J 71 39þ 3 4% Ff % A. 
tall 30 7310 3] 13] 17 3 Þ 7 3 fg! e ©:52129 13. 3 P 
73] 71-5 B29 3 F271 5 73 3235 pr 3 , % 3 b V 3 
, . 37 
75 p 3 29] Pf 3711 73] 3179] 27 3] 7] p-:3[ p22] 3| 19] 7 3 
7 23] 53] / 50 3 73] B J 7| guar i 4 d 3Þ 4 
931] 3] 19 34 Pie p 313231 3 P11 5 P pl. 3 7| Pp 35 
97 71.97] 31 37119] 3Þ BL 7 3143] pf 3| pl 17] 3| 6103] 4 1H; P 
Fr 3 61] 1 / p A 3 Pp of 3 7127 21 op 3? 
23 3] 31] 1% 3 pl 7 301 1 3| ppl 3 
b PÞ| 3] Þ| | 3| 11 pf 3hog 1] 719 
810 36 11] 7| 3| 2302334 3| 29] pf 5f 13] 17] 3 
111 47] 3] pf 61 3i57] 19) 30 7 83] 3417 
| Fi oN 


5 : 2 2 OY IX 
1 $3, n . n £ — 
a " 7 8 . 7 
2 8 1 
— ——_—_ 


— ˙— ——_ 


8 25 7 


Ke. 


2 


00 I DDS od dI--bd. dd me. ons wy 


> -Þ > 


hf mw ww +a 


— 


| ©OODWo T7] ooo . I SRSS. 


7 


& 3 dich 4 — ” - „ N 
— 1 8 ” Y . 
* 2H ” g A 
NC INC 
1 ' «" 87 T ' 


— 


INCOMPOSITS.' oy. 


963/964 950666 968 99070 972673974975'976 97778979 

1 0 

P| 3] P57 3 13 
Ae 

310 13] 3] 699 7 


3 29 
23 3 

3161 
30% 3 


961962 2E 

3 230 ff 20 pf 11] 3 
7117 340110 3 p 5 
111 31193] 17] 3] 7 13] 3 
3 23] 3229] 7] 3] 97/837 


YI 

YO 

— 

— 

8 

80 

mu 90 "SG 

—— 

bs” e 
2 

A — 

+ 

RI 

— 

— 


22 


— 
\OS 
JI 

_ WD 


I 


5 
— 
— 


= 
| 


> FR 
W& 
* 
— 


311 

1117 31199 

711 
3 


VO 
Ae.” HER 
* — 
\O 
2 
— 
O 


22 
FE . 
ON mo 
292282 my 
Us 
OO 


| 
| 


3 

N73 

— 
90 


2 
92 


my JI) FO UDO 
JO 

0 | | 

2 
— 
_ 
dS) 


| wg ww 
4 
\O 
8 
— 
ag 
22 
* 
ON 
a 


— 
— 


A 
SS] 
— 4 
— 
— 
— 
0 
— 
\O 
— 
— 
1 
LE 
_z 


— — 


= 
| 


| 


| | 
21.3] 71:57 


O 

QA 
JI 

\AJ 

— 

vw 4 
— 
2 


8 
— 

© 

R] 


* 
— 
— 
TV) 
my 05 
wm 
OC 
wy 


103 


A kt i Ar AIRS Hf Rh, 


8 

3 

(G'S) 
28 } 
ISP © 

O 

— 


282 EY 
— 
VO 
NJ 
G'S) 
wn} 


— — — — 
17 
2 1 — _— - 1% = — 2 — — es 
a 1 . * — Inn — | 
8 „ 4 4 N . 2 — - — oc a — 
= N of; 2 — 
2 * ——— * — = T — b — 
_ — 1 * = * * * * 2 bp l 3 xt — — 
_ _ * = : . N 5 r . — rr - 4 — 8 — - — — _ * * f 2 . E o 
” ” 2 E . c ; — 4 3 89 A - 4 * Ss m__ - N p y — — — — — 8 2 — — — — 4 2 8 . = — = 
oy eat 2 E ES Anh — — — — e ' ” | = — et 8 —— 
r G — * ; 5 * — , — bo lan 29S non — my F 
cir " — SET - 8 * — * 
* nn. 


E 
| "2 
(AJ 


— 

— 

Uo 
— 


o . 
OT} 
+84; 
ks; : 
5 
0 * 
| 
AE i 
E 4 
1 
N 
1 
4-9 
20 
. 
iT. 
1) 8 
. 
* 
1 
U 
42 
1 
138 
* * 
1 
4 
0 
} 
þ 
ta 
1 
{Fo 
«i 13 
"IS! 
* 7 
7 
F448 
US) \ 
3 4 
'_& B+ | 
77 5 
Ad. 
[ot 4s 
nULY 
Ll 
4-90 
1 5 
* 
EL. 
LE : 
fi} 
*Y 4 
$5 \ 
+* 
| ** 
p44 © 
9 
Munz 
$3.1 4 
1 4x1 
i 
11 
N 
2 
> * 
N. 
TIE 
T Y 
Sf 7c 
a 1 
n 
11417 
3 A. 
1 N 
Fa 
8 
Naw 
"IE 
. 
+ Jabs 
4. 1” F 
FR 
1 
1 4 
. 14 
MN 
1 
F'Y 
1 
43 4 
14 , 8 
1 
1 
* A . in 
. [x ty . 
„ 


Vo 


| © Uo 84 9 
. 
— 
00 
20 5 | ww 
— 
— 


VO 
— 
2 
7 | — NJ 


2 
YI 
— 
— 
UDO 
Wo 
9 1 | 
VI 0 NN RJ VI. x3 DO) 


Soy 
* 
KD 


%} 
I 
«- te = Ba” Bw” VU NY W © 
a» 


Like 
2 
— 


VI 
Pen 
— 

— 

— 

UI 

— 
SVO Q 


02 
oO 


FE 


— 
J 

b *; 
Þ= 
"ez 

JV 

— 

— 

8 


| 


- = 
wh 
Uk 
— 
1 


1 
2 
. — 
OO 


VO 
— 
WS) 
YO 
— 


— 
— 
Kd) 
bas. 
wy V0.O WW 
DOI 
1 © N Uo 
1 
YO 
* 
I 
I 
— 
— 


N60 


pl 3 2: 
3] 7 9 3707 379 7| 3 p 3 p 41 
29 3 P 7] 3 239]: 3 


no 
O 
pony 
I v2 2_ ww 
22 
2 
2 2 


E 


= NR | 
| U) DVD U = 3 YU) Sw. | 
932 
— 
— 
VI 2 
2 ja 
. 
— 


— 
DV) DUI — 
0 
—— 4 | 
— 


Fo a 


_ | 
— 
— 0 _ n I 


N 
\© 
vw Www wy w 


yy: 000. 69-001 TS >, 
— 2 
22 2 
2 


+> 


NJ WW VB WW M3 WO - I 92282 
= aun 
— 


| | | | 7 N | 
13] Þ 7 3 47 3/0 8019 110 3 E F. 
23] p 61] 3} p13] 3 2% 11] 3| 7| p 302759 3830 
3 71.3 Pa 323003 5123] Pp 3 43por] 31 7] pf 
17] 2 3 Bu 3 £57 31 7 Þ 3 p29 3 % 7 3613 
[il 23] 3] 7| 2] 3269] Þ 3 7% 7 3| pi ri po A po pl 3 
73.9 7] 3] 27] 13] 377 29] 3 p Il pf 30 7] pl 3 
74 29 3| 13] 7] 
5 


n 


SJ 
90 a 
— 


22222 
WL 
(5 
— 
2 
2 


METRE 
OO 
\© 
V0 0 0 | 3 YN = 
' os ACT | 
O 
i 
MW 
JI 
mT) 
22 
— 
TD) 


VI 

— 

— 

TY) 

2 

— 

O 
YN we eas 
= ES... & 
un 
my <<) I 
. 

vw Vw | a0 
1 


| 4.9 
MW 
IS 
2 5 — 
LEES 


| 
| 


\A 
2 
> © 


— 
+ nm 
YU) — 
4 * 
YO 

| — 
i 

1 — 

00 
3 
VO 
— 

3 IWJW 
— 


9930s my 
3 
SS) 
CO a= KO ne 
42 
YO 
RW. 
*J 
0 
— 
2 
. 3 
920282 
Ow 
— 
— 
— 
\O 


PT 
13 
— 

VO 


UP aw 


. 


INCOMPOSITS. 
Tails. 
133 —— N 5 3 : . 
| 22 9823984 985,986 987688 989/990 p91693 99319941995 999 
on 3 p83] 3 19 14] 3 99 5 3| 7130 399 pf 3 wy 
033 3] 797 3375 31 29 7] 31 P23 97 19 3 
7 31171 Þ 3 Þ pl 3] 7| bf 31911 23 3113] 7 3 | þ 
oo P| 3] 271 37] 3] 23] 7| 3 wk la p 11] 3} p51 | 2 
110 p 13 0 17 p 337 pf 3| pa 3| 7 47 2g ip 
130 3 40% . 3 7120 3 P11 3] P 7 3 19 39 3 I 
\ 1171] B59 3} PI 3117 pf 3] 7] P 3] 47 p 3011 41 
19 3 7] 27 3| p p 3] 17] 7] 393] ff 31137 30 | 31163 
21] 7 3 e b 3 83 op 317 31 3 11613 3 7 230 4 p 3 
23 83 b 3 1 3 729 3 1 J p71 310013 5 
27]| 61] 3] h B 301 p 3137] Pf 3] 767 3] 19% Þ 3] 341] 7] 2 
29067 © 3 7 AJ A 3 N 7 311371 | f 7 4 b 
310 3 10 357 37 30 pl 23) 3667 f ga f l 7 19 3 13 
33\| 13] 3] 231070 3 33 9471 0:9] BB 17} 1-:43:Þ 3 
37]| 3 131193] 37322 3] 0 A 397 e 7123] ee 7 
39] 17] 31 31.2] 3| 7| f 43 3 0,73] N71 Y-3 
Teal pf x7] 443] 7] 9% 3163) ff % pl 3114 37] 3| 755 
4 3] ela 3 % % % 314177 3 pl 7 gn 
4% B& 7] 3] P27 3 232] 3| p13 441 np 3| 7Þ5 321% 
49 3| 61] 19 3] 13] 111 3 7] U 3 37] f 3 pf 7] 3] £1] 13] 3027 
51 71 3| p 11] 3139) 7 3 411 53 31 13] Pf 30 121] p| 3 23 31 3 
53 31] 11] 3] 59 p 3] 47] 17] 3] p p 3] 71.73] 3613627 3| 13] 7 
571 p 2 pl A 3] 67 133 / T1] 17] 3a2g] Pf :3ÞR71] 29] 3] 7 61] 3 
t59f| 131103]. | 61 71177] 3} P13 3 fe. 7 3] fv 
os — : —— m—_— | 
3] 23] 17] 3] 67] 79 N PP P 3] P 
353/17 3] 7 f 357 37] 3 
31571131] 3 P 17 IJ pf 30 7 
3 3 7153] / p 7 3119 7 3 
19] 7 3 37] f 3 pf 11 3 P| ! 
3 13] pf 3} 43] 110 37 17] 325 
9110 3 p PF 3 p62 3 b. 
-3] P 41 30 7] 31 / P23} JO 
p 3 p 7 5 P i 7, 7 
31 p| 301] 23] 3 11] 83] 3/ 7] 
7 311 43]: 30 pf 53] 3] pl 59 3 
110 pf 30 pag 30 7. 3þ 23! 
2197 pl 2 p 712132] 73} 3 
p| 3|281] 31] 3] 37] 03] 3] Pf 
31411 7 ff N 231. 5 
p 3| e 3] 291137] 3 71283 
7 
TTT K 


IND 


"INT 


—"NDEFEISIBLE, in our Law, ſignifies hat 


cannor be defeared or made void : As a Good 
and Indefeifible Eſtate. NS 
INDEMNITIES : When a Church is Appro- 
priare to an Abbey or College, then the Arch- 
Deacon loſeth his Induction- Money for ever: In 
recompence whereof he ſhall have yearly out of 
rhe Church ſo appropriate One or Two Shillings, 
more or leſs, for a Penſion, as was agreed at the 
Time of the Appropriating . And this Penſion is 
call'd an Indemnity. , Ta = 
INDIVISUM, in our Law, is uſed for that 
which rwe Perſons hold in Common, withour 
Partition. Kitchin, fol. 241. in theſe Words; 
He holds pro Indiv iſo, Sc. 
INDORSEMENT, is any thing writren on 
the Back of a Deed or Inſtrument; as a Conditi- 


on, written on the Back of an Obligation, is com- 


monly called an Indorſement. | 

INDUCTION. When a Clerk is Inſtituted 
into a Benefice, he is to exhibit his Mandate 
from the Biſhop ro the Arch-Deacon, or other 
Perſon to whom it is directed; and hath a Right 
thereby to be Inducted into his Living; and if he 
be refuſed Induction, he hath a Remedy both in 
the Eccleſiaſtical Court, and alſo an Action of 
the Caſe in the Common Law, againſt the Arch- 
Deacon. If the Inductor, or Perſon to be Indu- 
cted, be kept out of the Church or Houſe by Lay- 
Men, the Writ de vi Laic lies for the Clerk ; 
which is directed out of the Chancery to the She- 
riff of tlie County, to remove the Force, &c. If 
another Clergyman, preſented by the ſame Patron, 
keep Poſſeſſion, a Spoliation is grantable out of 
the Spiritual Court; whereby the Tythes, Sc. 

ſhall be fequeſtred till the Right be determined. 

The Arch-Deacon rarely Inducts a Clerk by 
himſelf in Perſon, but iſſues out a Warrant to all 
Clerks and Letrer'd Perſons within the Arch-Dea- 
conry, impowering any of them to do it in his 
ſtead. The uſual Form and Manner of Induct ion 
is, for the InduRor to take the Clerk by the Hand, 

and then to lay ir on the Key of the Church, 
which muſt be then in the Door, and to ſay, By 
Vertue of thi Inſtrument, which is the Arch-Dea- 
cons Warrant, I Induct you into the Real, ARtual, 
and 1 Poſſeſſion of the Refory or Vicarage of 
A. with all its Fruits, Profits, Members, and Ap- 
purtenances: This done, he opens the Door, and 
puts the Clerk in Poſſeſſion of the Church, and 
{hurs rhe Door upon him; who after he hath 
rolled a Bell (if there be any) comes out, and 
deſires the Inductor to endorſe a Certificate of his 
Induction on the Arch-Deacon's Warrant, and thar 
all preſent will ſignifie it under their Hands. 

If the Church Key cannot be had, tis ſufficient 
that the Clerk lay hold of the Ring of the Door, 
and within the time limited read the Common- 
Prayer and Thirty Nine Articles in the Church- 
Porch. It there be no Church he may lay his 
Hand on the Wall or Fence of the Chnrch-Yard, 
Sc. there being no neceſſity of Niceneſs as to the 
Form of Iaduction; only that he muſt have Wit- 
neſs that he was truly poſſeſs d of it. Within two 
Months after this the Clerk muſt read the Thir- 
ty Nine articles, and all the Service of the Day 
both at Morning and Evening Prayers; and de- 
clare his Aſſent and Conſent; and he muſt then 
alſo read the Biſhop's 148 Certificate, in which 
is the Declaration of his Conformity; and of all 


bis he muſt have two or three good Witneſſes; ' ther, yer the Periodic Times of Venus, if reckon d 


Vol. II. | 


who muſt Sign that they heard him * ir, | be 
ready to atteſt ir viva voce, if required: And 


alſo the Abjuration Oath, at the Quarter-Seſſions, 
or in ſome one of the Courts in Weſtminſter, 


INFANGETHEFE, is a Liberty granted from 
the King to ſome Lords of Mannors, to Try all 


Thieves, which are their Tenants, within their 
own Courts. | 

INFERIOR Planets are Mercury and Venus, 1⁰ 
called, becauſe they are next the Sun, the Cen- 
tre of the Planetary Syſtem. An Account of their 
Motion and Phænomena to an Eye placed at the 
Earth, is as follows. | 

1. The Perzodical Times of their Motion thro' 


che Ecliprick are plainly equal - which is contra- 


ry to what appears in the Motion of the Superior 
Planets: and their Progreſs through the Ecliptick 
is meaſured by the Motion of the Sun; ſo 
that if the apparent Motions of the Sun, Venus, 
and Mercury be conſidered for many Years toge- 
ther, they will appear to run through the Zodiac 
in an equal Space of Time, | | 
The Reaſon of this Diverſity between the Su- 
perior and Inferior Planets, is not from any real 
Difference in their Motions, but ariſes ſolely from 
the different Poſſtion of this Earth which we inhabit. 
All the Planets are circulated round the Sun in 
one and the ſame Ratio; the more diſtant requi- 
ring a longer time for their Revolution, than 
thoſe which are more near. Thus the Earth be- 
ing farther from the Sun than Venus, is a longer 
time in moving round him; and Venus than Mer- 
cury : And to an Eye placed in the Sun the Mo- 
tions of the Inferior and Superior Planets would 
appear alike uniform and proportionable to their 
Diſtance. But to an Eye at the Earth, as the 
Superiors, containing our Orbit within theirs, 
will appear to move ſome times ſlower, and ſome 
times ſwifter; now to be Stationary, and now Re- 
trograde ; ſo the Motions of the Inferiors will ap- 
pear to depend upon the Motion of the Sun, to 
whom they are ſo nearly joyned as it were; and 
to us, that are in an Orbit ſo far without them, 
will appear to be equal to the Motion of that 
Great Luminary. | | 1 


2. The Sun, Venu and Mercury, ſingly conſi- 


dered, are each affected with ſuch an Inequality 
of Motion, that it is very rare for them all three, 
ſame Degree of Velocity. 5 

Indeed, if Venus and Mercury had no Motion of 
their own round the Sun, but kept an invariable 
Poſition with regard to him, it were reaſonable to 


ſuppoſe, that they ſhould move on, almoſt equa- 


bly, as the Sun doth. But fince that apparent 


from their own proper Motion round the Sun, 
which is not very unequable in it ſelf; and from 
the Poſition of the Earth, which is continually va- 
rious and changeable, in an Orbit that is without 
rheirs, tis not ſtrange that each of the Inferior 


Planets ſnould appear to move unequally, and to go 


ſome times ſlower, and ſome times faſter, by turns. 


Mercury in the Ecliptick, through the Courſe of 
the Year are thus acccurately equal to one ano- 


agg from 


within three Months after Induction he muſt take 


or indeed for any two of them, to agree in the 


Motion with which they annually run through the 
Zodiac, is derived from a double Fountain; viz. 
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from any one preſent Poſition to the Sun, to a like 


ſubſequent one; if compared with the Periodic | 


Times of Mercury in a like Poſition, will appear 
to be of a much longer Leng tn. | 
For this Inequaliry of the Periodic Times, ac- 
cording to the unequal Diftance from the Sun, 1s 
agreeable to the eſtabliſned Law of the Heavenly 
Bodies: For Venus is nearer to the Sun than the 
Earth, and Mercury than Venus, Wherefore the 
Pefiodic Times of Venus, confidered in themſelves, 
and with regard to the fix d Stars, are not a little 
fhorrer than thoſe of the Earth; and thoſe of Mer- 
cury ſhorter than the Periodic Times of Venus. 
And though theſe Motions ſnould be conſidered 


bis 9 —8— ———— — 
will be ſooner, and oftner more ſift, than tha: 
of the Earth; and therefore their Periodic Tan 
muſt be unequal. FF 


* 


2 11 N e ef 4] 17 5 

4. Theſe Inferior Planets are never either in 
Oppoſition or in Quadrature to the Sun; but al. 
ways more near io him, than to occaſion thoſe 
Fhænomena: For Mercury goes no farther from 
the Sun than about 28 Degrees, and Venus not 2 
bove 48 Degrees; ſome times to the Eaſtwarg 
and ſome times to the Weſtward. That neither 
of theſe Planets can come to be in Quedrature 
much leſs in Oppoſition to the Sun, will be plain 
from the following Scheme. 


by a Spectator at the Earth, he would find in them 


Let the Circle B FC E be the Earth's Annual 


the ſame Inequalizy : For the Motion of Mercu- Orbit z 4 DG Hthe Orbit of Venus; and N Mx 


that of Mercury. The greateſt Elongation of Ve- 


nus from the Sun is determined by the Acute An- 
gle L B 4, made by the Line B L drawn from 


the Sun to the Earth, and the Line BA, which is a 
Tangent, to the Orbit of Venus. In like manner 
the Acute Angle L B N will determine the grea- 
teſt Elongation of Mercury from the Sun. Now 
the Quantity of theſe Angles, in a Proportion aſ- 


ſign d, may be had from the Semidiameters of the 


Orbits being found by Obſervation, and by Tri- 


gonometrical Calculation: Or, indeed, they will 


be diſcovered by Obſervation of the greateſt Elon- | 
or Hemiſphere of any Planer, which is obverted, 


gations themſelves, - 


5. Our Modern Aſtronomers have oblerv'd, 


That Venus appears bipger when ſhe begins to re- 
cede from the Sun towards the Eaſt, and when 
ſhe is yet but a little diſtance from him; bur, 
the contrary, that ſhe appears /efs in her Ap- 
proach towards theSun, and whenſhe comes pretty 


near him: Whereas, when ſhe recedes from the 


Sun towards the Weſt, then ſhe appears 4%; 
bur when ſhe approaches rowards him again, ſhe 
again appears larger : And the ſame things have 


„ 


been obſerved of Mercury, by the uſe of long and 

„ EEG 

; Theſe Phenomena have quite over-turnd the 
Ptulemaick Syſtem of the Heavens; and may be 

- accounted for thus: Since all the Planets, as well 

as the Earth, are Opake, Scabrous, and Spherical 
Bodies, reflecting every way from them the Rays 
of the Sun falling upon them: Tis plain, that 
that Hemiſphere of any Planet only, which is 
turned towards the Sun, will be enlightened ; the 
other Half of it remaining in Darkneſs. And, 
ſince alſo an Obſerver here can only ſee that Half 


or turned towards the Farth, where he ſtands; 
if it be conſidered what Part of Venus is enligh- 
| ren'd by the Sun, in her different Poſition or Si- 
tuation towards bim; and what Part is ſeen by 
an Eye atthe Earth, in irs Annual Orbit BFCE 
(Cee the preceding Fig.) It will be plain that Ve- 
nus muſt appear leaſt to us when ſhe is in R 5 be- 
cauſe,tho' ſhe be then the moſt near to us poſſible, 
yet her obſcure Hemiſphere being towards us, 
there will be but very little of her enlightned part 


ſeen: But when ſhe comes into the . Ht 
| | | ; 


—Y | A 
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then ſome part of her illuminated Disk will be 
rurned towards the Eye in B; bur a much. grea- 
ter part of her Obſcure or Dark Hemiſphere. 
And ſince ſhe is of a Spherical Figure, which to a 
diſtant Eye appears as a Plane, tis clear that the 
Illuminated part of her Disk muſt appear in the 
fortn of Horns, turned from the Sun, or towards 
the Weſt. And this is her Appearance when 
Venus is our Morning- Star, as ſhe is commonly 
called. But this Planet moving on in her Orbit 
to G, very near one half of her illuminated Disk 
will become viſible to the Eye at B; and, con- 
ſequently ſhe will then appear in the form of an 
Half Moon. When ſhe comes into the Poſition 
O, more than half of her enlighren'd Hemiſphere 
will be viſible, and fo ſhe will appear Gibboſe : 
And when ſhe arrives at that Part of her Orbit 
which P deſigns, to an Eye at B, as before, ſhe 
will appear, as we ſay of the Moon, at Full; that 
is, all her illuminated Disk will be viſible. The 
{fame kinds of Phaſes Venus will put on, as ſhe 


moves forward in her Orbit through Q, H, 4; 


That is, in Q She wil be Gibboſe; in H like an 
Half Moon; in 4 Horned again; but her Horns 
will be turned a contrary way to what they were 
in D; that is, now to the Eaſtward, but ſtill from 
the Sun: And this is her Appearance when She 
is the Evening-Star. 5 „ 

The ſame kinds of Phenomena belong to Mer- 
cum; reſpect being had to his particular Orbit 
and Period of his Revolution. 


But here we mult take care that ve be not de- 


ceived by the General Conſideration of her Phaſes 
only, ſo as to think that Venus will always appear 
brighteſt and largeſt in P, or in Q or O. The 
Appearance which Venus may ſeem to have in 


her Oppeſition, as it may be called in P, will be 


quite altered by her coming as near as She can 
to the Sun: And as to the Places O and Q, tho 
Venus will ſhine with near a full Face; yet ſhe 
will be then ſo far from the Earth, that her Di- 
ſtance from us will more than compenſate for the 
Quantity of her Light: Wherefore you may ex- 
pect to ſee her appear moſt bright and ſplendid 
when She is in Dor 4 For ſuppoſe her to move 
fromQro H; then will ſome part of her Lucid 

Hemilphere be turned from us in B, and fo can- 
nor be ſeen ; and yet the remaining luminous 
Part comes ſtill nearer to the Earth: And ſince 
her Shining, or apparent Light, increaſes in a 
Duplicate Ratio, or as the Square of her Diſtance 
from us dimininiſhes, her Light will be much 
more increaſed by her Approach to the Earth than 


it will be leſſened, by our ſeeing leſs of her illumi- 


ted Disk. So alſo ſuppoſe her ro move from H 
ro 4, or yet farther on; here ſtill the Quantity of 
her illuminated Part decreaſes, but the duplicate 
Increaſe of her Approach to the Earth, will yet 
make her Splendour increaſe. But between 4 
and R, the Decreaſe of her viſible Light will be 
greater than what her Acceſs towards the Earth 
can compenſate; and ſo her Light will continu- 
ally diminiſh more and more, till She will ſer 
Helzacally, and ſo become inviſible. Thus alſo 
while the Planer is moving from P towards Q, 
her Approach towards the Earth in B is inconſide- 
ble, in compariſon of the Parts of her illuminated 
Disk, which will þe turned away from us ; and 
conſequently, She will appear more obſcurely in 
Q than She will in P: But between Q and H, 


and ſo towards A, her Approach to the Earth will 
Vol. II. : 


very much increaſe her Splendour, tho' leſs and 
leſs of her Lucid Disk bceome ſtill viſible. And 
from the Whole it is plain, that while She is mo- 
ving in the Arch H 4, ſhe will appear brighteſt 
and largeſt. | 


6. The greateſt Elongations of Venus, whether 
towards the Eaſt or Weſt are unequal, and muſt 


And the ſame thing is alſo true of Mercury, 


Caute ; for it depends on the Excentriciry of the 
Orbits, both of Venus and of the Earth. For if 
the Diſtance LA ( in the former Fig.) of Venus 
from the Sun; or if LB, the Diſtance of the 
Earth from the Sun, be unequal; it cannot be, 
but that the Angle LB A, in the Triangle L BIA, 
which is called the greateſt Elongation, muſt al- 
ſo be unequal: And indeed both thoſe Lines are 
ſubject to ſuch an Inequality. 8 


gradations, which we obſerve in the Courſe of the 
Superior Planers, are found to belong :© heſe In- 
feriors; and with the ſame Circumſtances of 
of Change, . 5 THe 

For ſuppoſe the Earth, as before in B, and im- 
moveable there, and the Planet in P; tis then 
plain, that while the Planet moves Eaſterly from 
P to Q, to an Eye placed in B, it maſt appear 
Direct, or to move in Conſequentia, as they ſpeak: 
That is, according to the Order of the Signs: 
And ſo it will appear to do till it come to A. But 


equal; but the Angles that they ſubtend at B are 
unequal; therefore the Planet will appear 
to move unequally through thoſe Arches: For 
it will ſeem to move ſwifteſt about P, and 
ſtill lower and flower, the nearer it comes to A: 
And there it will begin to appear Stationary, or 
not to move at all: And while it runs over the 
Arch A R, it will meet with the former Lines 
Be, Be, BY, By, and therefore muſt appear 
to be Retrograde, or to move backward, or in 
Antecedentia, as the Term is; that is, contrary 
to the Order of the Signs. Which apparent Re- 
trograde Motion will continue till the Planet come 
to D; and then it will begin to be, or rather ap- 


before. * 4 
And ſhould you ſuppoſe the Earth, as it is, 
moving in the Orbit BFC E; when the Planet 
moves faſter than the Earth, it will even then ap- 
pear to be Direct; when at an equal pace with it, 
Stationary ; and when ſlower than it, it will ap- 
pear Retrograde, as before; tho the Times and 
Places of theſe Directions, Stations, and Retro- 
gradations will not be the ſame, as if the Earth 
indeed ſtood till : As will be eafily underſtood 
by a little Conſideration of the Figure above; or 


Superior Planets in this Vol, II. | 
8. The Planes of the Orbits of the Inferior 
Planers being inclined to that of the Ecliptick, 


kind, as in the ſame Caſe of the Superiors ; only 
is worth taking notice of, that the Plane of the 
Orbit of Mercury, making an Angle with thar of 
nen of very near 7 Degrees, he hath the 
greateſt Latitude ot any of the Planets, and there- 

| Rrr 2 fore 


| 


be expreſs d by an unequal Number of Degrees. | 


This Phenomencn hath a double Original of 


7. The ſame Directions, Stations, and Retro- 


yer, becauſe the Arches Pg, 69, fs, %, are 


pear to be, Stationary again 3 and fo on, as 


by whar is faid on this Head under the Words 


the ſame Phenomena will ariſe from thence in 
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Latitude. 


9. Ir is ſome times, but rarely, obſerv'd of 
theie two Inferior Planers, That their Bodies be- 


ing interpoſed between us and the Sun, they ap- 1 3 
x 3 one increaſing from u „or 1, ton“ 
en 5 


pear like Spots in the Plane of his Disk. 

And 'ris plain, that this will happen when ever 
their Conjunction with the Sun falls on, or near, 
either of the Nodes of their Orbits: Juſt as the 
Moon appears to eclipſe or hide part of the Sun's 
Face, when her Conjunction happens in or nea 
the Nodes of her Orbit. | | | 


INFINITELY Infinite Frations. In Phil. Col- 
lect. N. 3. Dr. Rihood proves that Infinitely Infi- 
nite Fraftions, or all the Powers of Fractions, 
whoſe Numerator is r, are all of them together 
equal to Unity, or to an Unite. 

The Demonſtration is Short and Univerſal. 

And from hence he deduces, by way of Corol- 
lary, that there are not only Infinite Progreſſions, 
or Progreſſions in Infinitum ; but alſo, infinitely 
further than one kind of Infinity. Thar theſe 

Iufinitely Infinite Progreſſions are notwithſtanding 
computable and aggregable intooneSum ;andthat 
nor only into a Finite Sum, but into one fo ſmall, as 
to be leſs than any aſſignable Number, That of 
Infinite Quantities, ſome are equal, others une- 
qual : Thar one Infinite Quantity may be equal 
to two, three, or more Quantities, whether In- 
finite or Finite, | | 

INFINIL E Series. 
that this Method of Infinite Series took its Riſe 
from the Arithmetick of Infinites, and hath been 
purſued with wonderful Sagacity and Penetration 
by ſeveral of our Excellent Modern Algebriſts. 


* 


The Uſe of this Method in the Extraction of 


Roots I have, in ſome meaſure, ſnew in the 
former Volume, from the Ingenious Mr. Ralphſon 


and Mr. Ward: What here follows is more uni- 
verſal; and is from Parſons's and Maſtells Arith- 


merick, 


n =to the Exponent of the higheſt Power, 
Let Or. to Root or Quantity ſought. | 
N S any known Number taken at pleaſure, 
{n= an unknown Number, DE 
1, P, J. r, 5, c. = to the reſpective Co. ef- 
fjcents of the given Equation. 


1 £22025 bes will N + n= x; and 

+ Ix] ene er Fern, 
=, &c. = 4, repreſent any Equation what- 
loever. =O, | 
And becauſe N n | is ſuppoſed equal to x, 
ſuch a General Equation may be thus expreſſed : 
„ NT N NY I gx 


wh 
Nn 


T7 


fore will be ſubject to the greateſt E | 


firſt to prove, That every Power raiſed 
Binomial (without regarding the Co. efficient) 


In Vol. I. I have ſhewn | 


— — 


—3 


a | — 
But to bring this into a Series: It is neces, 
from 2 


conſiſts, or is compoled of two Ranks or Series of 


and the other decreaſing from N to N tor: 
and each Member in one is multiplied into its 


correſponding Member in the other reſpectivelj; 
as may appear thus, | 

NN/ CN“ In or 1. 
Nn 2 NA — N 

3 * n * ** 
Again, 
e ee 
N An — —2 
43 Nun Nun thrice 
nun n 


And ſo it will always be 4d Inſinitum. QE. 9 


Hence theſe two Coroſſaries. 


Sr 


| Thar rhe Co- efficient of the ſecond Term in 
any Power raiſed from a Binomial, is always 
x the Exponent of the higheſt Power. 


COROLLARY IL 


That the Root or . of 1 the unknown 
Quantity, is always multiplied into the ſecond 


Term of the known, 


Nou from the latter, it is evident we are (in 


bis Abſolur e Numb. in any Equation, this caſe) but to make uſe of the two firſt Mem- 


bers of the Power of ſuch Binomial ; and by the 
firſt we may expreſs the Co. efficient of the ſecond 
Term, by n the Exponent of the Power: There- 
fore the former Equation will now ſtand thus; 
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1 — 2 


"Ne gan 


N N un, Ge. = A. 
ar 2008 ; Ry 
Now to find the Value of 2, or the unknown _ 

Quantity, It is plain, that thoſe Members into 

which it is multiplied, will be the Diviſor with 

the ſame Signs, and the others the Dividend, but 


with contrary Signs, as being to be tranſpos d to 


2 _ 17 3— : | 
— 7X N-+- 3 , Sc. = 4. 


A+1xXN"FpxNT_ +q*N 


the other fide of the Equation: Therefore firſt, 


— 
— — 


n — 2 
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ones, for 


them, as will be found on tryal ; always remem- 


Whi Y Then exhibirs all poſſible particular |rrary to thoſe in the Equation, and in the Divi- 
Whic Extracting of Roots, according to the e 
firſt ſort of Mr. Ralphſon s; agreeing exactly with 


ſor the ſame reſpectively. 


1 a » & 


— I 


bring that rhe Signs in the Dividend muſt be con- . 


- = | 5. * 1 . 
4 „ _ N*#px,_,N"T'=9x 


' ButN+#=x : Therefore ſecondly, 
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Which gives us all thoſe of the ſecond ſort uni- 
verſally : Bur in this Caſe the Signs both in the 
Dividend and Diviſor will be rhe ſame as in the 
given Equation reſpectively : As likewiſe it may 
be proper to take notice, that if any Term be 
wanting in the Equation, the ſame muſt be omit- 
ted in either Theorem reſpectively. 

Nov from either of theſe wo Generals, to de- 
duce any particular Theorem, for finding the Noot 


„ ra ens 


1 — 2 7 


1 * 


n — 1 ＋ n—2_, 7, of Jon * * % —4 :, 72 
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that N i, or —=1, that Unity will 


neither Multiply nor Divide; as alfo that, N” 
1 o, or N- „N ” = o, and any Quantity 
multiply'd into o, is = ©, and when either Caſe 
happens (which always will, except where the 


5 — 


of any given Equation ; We need only conſider, 


5 


— 
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Suppoſe any Equation, 48 


laſt Term is wanting) the Theorem is determined. 


Therefore, | | 
- By the firſt General Theorem; 1 


| By the ſecond General Theor, 
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Then we ſhall find n 
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And after the ſame manner for any Equation 
wharfſoever, een BN, eons | Mes wag 

Thus having the particular Theorem, the Ap- 

plic ation in either Caſe is as follows: | 
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Lt N be any Number taken at pleaſure, as be- 
1 | | 7 
T be = Theorem, in which N muſt always be 


Firſt General Theorem. 


N the iſt, = T = N the 2d. Then 
N the 2d. © T = N the 3d. Then 
Nrhe 3d. = T = N the 4th. Then 
N the 4th. © T = N the 5th, Ge. 


—— 44 + 


Some of which Values of N will terminate in 
the true Root ſought, if it have one: Bur if i 
be a Surd; then the Value of N will proceed in- 

to an Infinite Series, but may be proſecuted nea 
rer the Truth than any aſſignable: Which Series 
each Operation, will proceed in Number of Places 


ma Geometrical Progreſſion ; whole firſt Term ij N be = x ſought; So the laſe converges by N it 


i 


- ; 


of its laſt; Value found, 


\ 


- 
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Then the Proceſs will be of the 3 5 RING 


Second General Theorem, 


T = N the 2d. Then 
T = N the 3d. Then 
T = N the 4th. Then 
T = N rhe 5th, Sc. 


1, and Ratio = 2, Viz. Firſt 1, then 2, 4. 
then 8, chen 16, then 32, Ge. places. . OY 
It is likewiſe obſervable, Thar the fr Gene- 


ral Theorem converges, by finding our a Number 


to be added to, or ſubtracted from the 1a/+ V 
of N ( as it ſhall be affected with = nd 5 ) — 


_ felf, 
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| Then it would be xxx * 25 836 = 53297 


ceſs of each Theorem, will be further illuſtrated: 


Therefore T = 1,5 = Nrhe 2d. 


ll; iwhoſe Value, at each Operation, ſhall grow 
nearer and nearer, until it be = ro. x ſought. 


will converge to it, by renewing rhe Operation. 
But the Work may. be much ſhortned, in caſe 


we point the given Equation (if ir will admit of | _ 3. Suppoſe XXXx = 2839,8241 =_ A. 
x by Theorem 1. 


it) both in the ab/o/ute Number and Coefficients, ac- 
cording to their reſpective Degrees of. Adfection: 
And take firſt 1, then 2, then 4, Sc. of thoſe 
Points, (from the firſt) each Operation: For it is 
evident, the Coefficients increaſe in their Powers, 
as the higheſt unknown Term decreaſes ; there- 
fore the abſolute Number is of the ſame Power 
with the higheſt unknown Cyantzty, | 

One Inſtance may be ſufficient to explain it: 
Suppoſe therefore this Cubic Equation were to 
be pointed; oy 
Viz. xxx ＋ 25 xx + $36x 33297 
Or xxx -pxx + qx' = 4. 


For the abſolute Numb. is a Cube 7 and are poin- 
| Co-efficients a Square C tedaccording- 


e aLareral A. [-. - 


And the like Method for any other Equation, 
where it will admir of it, 


Now to apply this laſt, we are to take 
the Firſt Operation xxx + 2xx ＋ 8x = 33 
Second Operation xxx -\- 25xx + 836 53297 


And conſequently the Value ofthe Coefficients as 
well as the Abſolute Number alters, ſo long as 


there are Punct ation. ä 


But by a few -Numerical Operations, the ſaid 
Notification, as well as the Method of the Pro- 


Therefore, 


2 


1 = 
SJ, and take Ni; 


| SEND 
Then » = 


Therefore 1 + T(=4,5) = 1,5 = Nthe 24, 


+2 1,5 — T(=—, 083) = 1,417 = N the 3d. 


» +2 1,617 — T (= —, 002783) = 1,414217 = 
N the Ach. | Ep 


+2 1,414217 — T(= , 000003437622) = 
1,414213562378 = N the jth r kx. 


2. Suppoſe xx 2 = 4, Seek x by the 


{econd General Theorem. 


— 


1 1 | 
Then x = EX T, and take N= 1,as before, 
2N 


D 
„. : T= 1,414215 N the 4th. 


3 T = 1414213562373 = N the 5th. 


&. 


” 


By which it is evident; Firſt, That borh 


| 


1 Suppoſe xx = 2 = A. Seek x by che! Oper mom 3x + 3.x = 8 D Andfuppoſ 
| firſt General Theorem. * 255 * l er 2 
| 3. xx + 587 * 987439 - 


; 4 - 
— — 


rence being only in the laſt Figure, which would 
be corrected the next Operation, Secondly, That 
We may alſo take notice, that though N be} x will proceed into an infinite Series, if a Surd 
Thirdly, That each Operation gives double the 
Number of Figures of the laſ. 


2A Seek x by Theor, 1. (i. e.) n= 


Seek 


A—N* F 
Then n = N = T, and take N 10. 


Therefore 10 — T( — 3) = 7 N the 2d. 

ot 7 +T (=—+,4) = 74=N the zd. 

. 7 — T(=—,1)= 7, &, the ttue 
Hiquadrarick Root ſought, - © 


4. Suppoſe xxxx = 2839,8241 = A, as be. 
fore. Seek x by the ſecond Theorem. 


"OE A+3N Wis Fan Got, 
Then & = W's "als = :&- and take N= x5, | 


Therefore T = 5,6 = N the 2d. 
. «2D = 8,2 = N the zd. 
„. : T 7, 4 N the 4th nz 
: T= 7, = Nrhe 5th =x= true Roe 

as. fought, | 


From which two laſt Examples ir appears ; 
Firſt, That either Theorem will find the true Root if 
ir have one. Secondly, Thar it matters nor, whe- 
ther N be taken above or below the Root, nor how 


— 


far from it. 


. Suppoſe xx + 589x = 987459 r ** Yer 
15 es SENS 
f 


— 
T. . 
— 
8 PF 


- Becauſe of the Punctations we are to take, 


Therefore 8 — T (= —,2) = 78 = N the 2d. 

2 98 —T(=— 3,4) = 746 = Nthe 3d. 

+ +5 746 — T(==— 3,34) = 742,66 = N 
e 1545 | 

..: 742,66 —T ( = , 012689) = 

| 742,647311 & fought. | 


6. * XX — 20x 33482, or xx —fx 
= A. Seek x by the ſecond General Theorem. 
Then x = 2 EA 

| 2 N— ? 


=T, and take N = 250. 


Therefore T = 241 = N the 2d. 
a: T = 241,4 WN the zd. 
: T= 241,475 = Nthe 4th. 
.: T = 241,477860 = N the 5th, =* 
_ ſought, 


From theſe two laſt it is plain: Firſt, That | 
there is no abſolute neceflity ſor Punctation. Se- 
condly, That Punctation does neyerthelels ſhorten 
the Work, where it can be done, 


Theorems amount to the ſame thing; the Diffe: 


But 


5 * . — 
* . N 
* — * — 9 
K . — — rr 1 . — 


. 


Pee 


INF 


s 7 AL FS 


. 9 
8 
3 ( N 4 * LAS ug e 
1 — Pres wards... inte X —9 


But 1 hope [I have ſaid enough to make the 
bebe 5 0 as well as the Manner, of Procee- 
1 plain and eaſie to the meanelt Capacity: 
An 


tho I have given Numerical Examples, no 
farther than an edel Quadratick, yet tis rhe 
fame to any Degree of Power orAﬀection whatſo- 
everzregard being had to its proper and particular 
Theorem, deduc d from either of the general ones. 
INEINITESIMALS, (as ſome Writers call 
them) ate ſuch Quantities as are ſuppoſed to be 
infinitely ſmall. | | 
INFLECTION. | : 
INFLEXION of the Rays of Light. Sir Iſaac 
Newton, in his Excellent Opricks, ook 3. makes 
theſe Experiments and Obſervations on this ſur- 
prizing Phænomenon. 


1. That in a well darken'd Room, a Hole, 
whoſe Diameter was z of an Inch, being made 
with a Pin in a Plate of Lead, to let in the Sun's 
Rays; he found that the Shadows of Hairs, 
Threads, Pins, Straws, Sc. placed in that Beam 
of Light, were very conſiderably broader than 
they ought to be, if the Rays of Light had paſſed 
on by thoſe Bodies in Right Lines: And for In- 
ſtance, that the Hair of a Man's Head, whole 
Breadth was about the 280th part of an Inch, did 
at the diſtance of 12 Foot from the Hole, and 4 
Inches from the Hair, caſt a Shadow which was 
a 6oth part pf an Inch broad, or four times its 
own Breadth : Ar 2 Foot from the Hair, the 
Shadow was ten times as broad as the Hair; and 
at the diſtance of 10 Foot, it was 35 times as 
broad. And he found, that it was not material, 


ai. 


the Surface of poliſned Plates of Glaſs, and of the 
Veins of ſuch Glaſſes: And therefore the great 
Breadth of theſe Shadows muſt ariſe from ſome 
other Cauſe than the Refract ion of the Air. It is 
plain alſo from this Experiment, that the Raygare 
bent, and turned aſide, in paſſing by the Hair, c. 
and that the Hajr acts on the Rays of Light at a 
good diſtance as they pals by it. And he ſhews, 
that the Action is ſtrongeſt on the Rays which paſs 


by ar the leaſt Diftances, and grows weaker as | 


the Rays are further from it. 


2. He obſerved that the Shadows of all Bo- 
dies in this Lighr were border'd with 3 parallel 
Fringes of colour'd Light; whereof, that next 
the Shadow: was luminous: It was difficult ro 
diſtinguiſh the Colours, unleſs the Light paſs'd very 
obliquely on a White Paper, and then they exhi- 
bited Colours in this order from the Shadows, viz. 


Violer, Indico, Pale-Blye ; Green, Yellow, Red ; | 
Blue, Yellow,Red ; Pale-lue,Pale-yellow,Pale-red. | 


3. He took accurately the Meaſures of theſe 
Fringes, which he there gives in a Table. | 


And in the 4th Obſervation he ſhews, Thar the 
Breadrh of the Fringes (when caſt obliquely on a 
imoorh white Body) ſeem'd to be in the Progref. 
lion of the Numbers, 1 /, „A; and their In- 
tervals in the ſame proportion with them; 5. e. 
tne Fringes and their Intervals rogether to be in 


„„ —mZ—2— ̃ — 2 * * 


12 The Sun mining into a darkned Room thro* 
a Hole, + of an Inch broad, at 2 or 3 Foot from 


it, he placed a Sheet of Paſtboard, black d well 


all over; and which had in the Middle a Hole a- 
bout 3. of an Inch ſquare, for the Light to paſs 
through. Behind the Hole, on the Paſtboard, he 
faſtned with Pitch the Blade of a ſnarp Knife, to 
intercept ſome part of the Light which paſſed 
through the Hole. Both Paſtboard and Knife 
were placed perpendicular to the Rays of Light. 
Then placing the Paſtboard ſo that all the Light 
fell upon the Hole in it, and part of it on the 
Blade of the Knife there placed, while the other 
Part went by the Edge. He let that Part which 


paſſed by, fall on a white Paper, 2 or 3 Foot be- 
| yond the Knife; and there ſaw 2 Streams of faint 


Light ſhoot out both ways from the Beam of Light 
into the Shadows lihe the Tails of Comets, Their 
whole Length, meaſured upon the Paper at the 
diſtance of 3 Foot from the Knife, was about 6 
or 8 Inches; ſo that they ſubtended an Angle at 
the Edge of a Knife of about 12 Degrees. 


6. He placed another, by the former; ſo that 
their Edges were parallel and look d towards 
one another; ſo that a Beam of Light might fall 
on both, and ſome of it paſs through between 
them. And when the Diſtance between their 
Edges was about the gooth part of an Inch in 
breadth, the Stream of Light thar paſſed through 
parted in the Middle, and left a Shadow between 
the two Parts: And this Shadow was ſo black 
and dark, that all the Light which paſſed between 
the Knives, ſeem'd to be bent and turned gſide to 
the one hand or the other. As the Knives ap- 
proach d, the Shadow between the Streams of 
Lighr grew - til] broader; till at laſt, on their 


— 


Contact, the whole Light vaniſhed, Hence I 


gather (ſaith he) that the Light which is left bent, 
and goes to the inner Ends of the Streams, paſſes 
by the Edges of the Knives at the greateſt diſtance: 
And this Diſtance, when the Shadow begins to 
appear between the Streams, is about the 8ooth 
part of an Inch: And the Light which paſſes by 
the Edges at leſs Diſtances, is more bent, and goes 
to thoſe Streams which are further from rhe di- 
W V 

7. The Fringes above-mention'd, alſo appear d 
in this Experiment. And he gathers from this 


and the former Obſervation, that the Light of 


1 = * 


the firſt Fringe paſſed by the Edge of its Knife at 


a Diſtance greater than the 8ooth part of an Inch; 
and the Light of the two or three Fringes ar ſtill 
greater Diſtances ; and conſequently, that the 
Rays which cauſed the Streams of Light, paſſed 
nearer to the Knive's Edges, han any other. 


8. Two Knives, whoſe Edges were ground 


Points into a Board, with their Edges towards one) 
another as to make anAngle of above 1*.54'.Here 


| chrough a Hole, rhe 42th part of an Inch wide, 
the Beam of Light was ler into the dark Room; 
Which made the Fringe appear, at the diſtance 


of 10 or 15 Foot from the Hole, and on a Ruler 


| held obliquely, at the diſtance of half an. Inch 


from the Knives, parallel to the Edges of the Sha- 


| dows, and without growing ſenſibly broader till 


the continued Progreſſion of ? 
| remon of 1. „2, V, y * 
or thereabours. MK 8 


they met in Angles equal to that made by the 
Edges 


truly ſtrair, were placed ſo ( by . ſticking their 
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Edges of the Knives, where they met and joyn'd 
without croſſing. But when the Ruler was plac d 
ar a much greater diſtance, the Fringes grew broa- 


der as they approached, and after meeting croſs d. 


one another, and then grew yet much broader. 


9. From hence he concludes, That the Diſtances 
at which the Fringes paſs by the Knives are nor 
increaſed nor altered by the approach of the Knives; 
but chat the Angles in which the Rays are there 
bent, are much increaſed by that approach. And 
alſo, that the Edge of the Knife, which is nea- 
reſt any Ray, determines which way the Ray ſhall 
be bent, and the other Knife increaſes the Flexure. 
In obſerving, 


10. He found, that when the Fringes of the 


Shadows of the Knives fell perpendicularly on a 
Paper at a great diſtance from the Knives, they 


vuere in the form of Hyperbola's. , 


11. When he placed a Priſm at the Hole (made 
with a ſmall Pin) to refract the Light, he found 
that the Shadows of all Bodies held in the co. 
lour'd Light, between the Priſm and the Wall, 
were bordered with Fringes of the Colour of that 
Light only in which they were held: And alſo, 
that the Fringes in the I were /argeſt, 
and thoſe in Violet, leaſt, Wherefore, the Rays 
which made theſe Fringes in the Red Light, paſs d 
by the Hair, at a greater diſtance, than thoſe 


which made the like Fringes in the Violet: And 


conſequently the Hair in caufing cheſe Fringes, act, 
alike on the Red Light, or leaſt refrangible Rays 
at a greater diſtance ; and on the Violet or moſt 
refrangible Rays, at a leſs diſtance, and by thoſe 
Aions diſpoſed the Red Light into larger, and 
the Violet into ſmaller, and the Lights of in- 
rermediate Colours into Fringes of intermediate 
Bigneſſes, without changing the Colour of any ſort 
of Light. When therefore the Hair in the firſt 
and ſecond Obſervation, being held in the com- 
mon white Light of the Sun, caſt a Shadow bor- 


der'd with three Fringes of colourd Light; thoſe | 


Colours (tis plain) did not ariſe from any new 
Modifications impreſs d on the Rays of Light by 
the Hair, but only from the various InfleQ:ons, 
whereby the ſeveral ſorts of Rays were ſeparated 
from one another; which before Separation by the 


Mixture of their Colours, compoſed the Mhite 
Beam of the Sun's Light; but when ever ſepa- 


rated, compoſe Lights of the ſeveral Colours 
which they are originally diſpoſed to exhibir. 
And this mightily confirms his Doctrine and The- 
ory of Colours, as indeed all kinds of Experi- 
ments and Conſiderations do: See Colours. 


Theſe wonderful Properties of the Inflection of the 
Rays of Light, are cauſed by a Body acting at a 
diſtance on the Rays: And yet this Action of In- 
fle:on is the ſtronger, the leſs ſuch diſtance is: 
So that perhaps the Attraction which cauſes it 
don't exert its Sphere of Activity beyond ſuch a 
diſtance. The Rays of Light alſo themſelves, as 
they differ in Refrangibility, are diverſly inflefed ; 
and ſeparated into rhpſe three Fringes of Colours 
mention d by Sir If. Newton in his Excellent Op- 
ticks, Lib. 3. and before obſerved by Grimaldus, 
to ariſe from any ſmall Bodies, ſuch as Hairs, 
Wires, Gc. placed in the Sun's Rays, ler into 
a well darkned Room, by a very ſmall Hole, 


I N N 
mage only by the Point of a Needle in a Plat 
of Metal. And theſe Fimbriæ, or colour d Fringes 
ſeem to be made by a kind of undulatory Motion 


or Inflection of the Rays, as they come near the 
Extremities of Bodies, the three different Co 


lours of the Fringes, ariſing from three ſuch diffe. 


rent Inflections. 


INGENUITAS Rui, was formerly uſed to. 
nifie the Freeholders, or Commonalty of the Kins 
dom, which were called Ingenui, Liberi, and A 


gales Homines : But the Word was not reſtrained 


only ro Plebeians ; fince in the Reign of Hey, | 
it was given to the Chief Barons, 
INGENUOUS, in the Civil Law Sence, is 
one that was born of a Woman that was made 
Free any time after his Conception, and before 
his Birth. | 
IN Groſſe, is a Term in Law for what belongs 
ro the Perſon of any Lord, and not to the Man. 
nor, Lands, Sc. As a Villain in Groſſe, an 44. 
vowſon in Groſſe, &c. | 
INHOC, the ſame anciently with what is now 
in the North called an Intock; and in Oxfordſpire 
a Hitchin, or Hitching ; being an Out. part or 
Corner of ſome common Field Plow'd up and 
Sowd (uſually with Oats or Tares) and (ome. 
times fenced off with a dry Foot Hedge, and 
wit hin that Year in which rhe reſt of the Field 
lies Fallow. It ſeems to be derived from I 
Within, and Hoke, a Corner. | : 
INLAND, is an old Word found in Domeſday 
and other old Books, and ſignified that Par: 
of any Land or Mannor which lay fnexr to the 


Manſion Houſe, and which was uſed by the Lord 


himſelf; whence it was called Terra Dominicalis, 


Demeſnes, in oppoſition ' ro Urland or Outland, 


which was in Tenancy, Theſe Inlands the Feu- 
diſts call Terras Curt as, ac Intra Curtem, Court 
Lands, or ſuch as were appropriated to the Court 
or Houſe of the Lord. 55 | 5 

INLANTAL, In- land or Demeſne was op- 
poſed ro Delantal, or Out- land, or Land Tenanted. 

INMATES, are {uch Perſons as are admitted 
(for their Money) to live in the ſame Houſe with, 
and which go in at the ſame Door, jointly with 
others to whom the Houſe belongeth; and which 
are not able alſo to maintain themſelves, Thele 
are inquirable in a Court-Leet : See Kitchin, 
FR ST 1 ä 

INNATE IDEAS. Taking the Word Idea in 
the largeſt and moſt extenfive Sence ( ſee Ideas in 
Vol. II.) For whatſoever is the Object of our Un- 
derſtanding when we think; whether it be Phan- 
taſm, Notion, Species, Sc. or what ever it is, 
that the Mind can be employ d about in Thin- 


king. | 


The Excellent Mir. Locke, in his moſt uſeful 
Eſſay on Human Underſtanding, hath plainly pro- 
ved there are not any inch things as Innate Ideas 
or Principles. Tho' ſome Writers will needs have 
ſuch Primary Notions as have been called 2 
0v01%1, to be as it were Characters ſtampt on the 
Mind of Man; which the Soul receives in its Je 
ry firſt Being, and brings into the World with 
it. | 
That which hath led Men into this Miſtake, 
ſeems to have been, Firſt, a Notion of the might 
Advantage of ſuch Innate Teas, for the due Di- 
rection and Regulation of the Human Mind; 


and therefore 'ris reaſonable ro ſuppoſe our 5 
ciou 
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(ious Creator ſhould have furniſhed the Naſcent] And if our Reaſoning Faculties, atfenting to the 

Mind with them : And, ſecondly, that there are Truth of theſe Principles, as ſoon as we undet- 

many Truths to which we pay ſo early and ſpee- | ftand the Words they are expreſs d in, be an Ar- 

dy an Aſſent; that they ſeem ro be Innate and | gument that chey are innate; it will prove roo 
interwoven as it were in our very Natures; and | much ; for it will cor.clude all other Propoſitions to 
ſtampt and impreſs d originally on our Minus. be ſo too; lich we conſent to as ſoon as we un- 

To the former tis eaſie to anſwer; Thar, if] derſtand the Terms: Such as ewo and two male 
the ſame Advantages will accrue to the Human | four, &c. A Square # not 4 Circle; Redneſs ts not 

Mind, from having a Power given ir by God, | Sweetneſs, &c. and ten thouſand ſuch others, to 

by Study and Thoughr eaſily to gain ſuch No- | whoſe Truth the Mind, at firſt propoſing, aflenss; 

rion or Principles; there is then no need of lup-| Befides no Propoſition can be innate, unleſs 
ing them Iunate: And if this Power can and | their Terms are innate ; or thoſe Ideas which 

Goth cxert it ſelf early and eafily ; and enables | thoſe Terms expreſs. And as no one ever ſaid. 

us ro aſſent to the Truth of ſuch »ſeful Not ions] rhar Words and Terms are innate, ſo in the whole 

and Principles, as ſoon as ever the Terms exprel- | Courſe of his Book Mr, Lock ſhews, how and 
fing them are underſtood, tis much more eaſie after what manner both Simple, Compounded, 
and natural to ſuppoſe the Power of obtaining | and Abſtract Ideas come into the Mind: And he 
$21 chem innate, than the Propofitions and Notions | ſhews, that the Notion of Principles being innate, 

EZ themſelves. Our Author might have thought it | came probably from hence: Thar there being a- 

enough to Refute this Doctrine; by ſhewing (as | bundance of plain and obvious Truths, ro which 
he admirably and clearly doth) how we may at | rhe Mind pays a ready aſſent as ſoon as the Terms 
tain to all the Knowledge we have, barely by the | that expreſs them are underſtood, it was a much 
uſe of our Natural Faculties, and without the | eaſier and ſhorter way for Men to ſuppole them 
help of any innate Impretlions : For it ſeems as | innate there, than to trouble themſelves about 
unreaſonable to attribute Truths ro be owing to | the Way and Manner of their coming into the 
the Impreſſions of Nature and innate Characters, | Mind from without, by Obſervation and Expe- 

' which we find we can gain by the Exerciſe of | rience. : | | 
our Faculties; as ro ſuppoſe. thoſe Colours ro be] INORDINATE Proportion, is where che Or- 
innate in our Eyes; which on opening our Eye- | der of the Terms are diſturbed 

lids will be painted there from external Objects, | INSCRIBED Bodies : On Gunter's Sector, are 
by the Operation and Action of Light. ſomeitmes placed two Lines anſwering one ano- 

But becauſe ſome prejudicate Notions have | ther, and called the Lines of Inſcribed Bodies, and 

long prevailed per contra, and which one can | are eaſily known there by the Letters D, S, I, C. 
hardly oppote without cenſure ; he gives us the] O, T, which fignifie the Dodecahedron, Sphere, 
Reaſons at large, that made him doubt of the | Icoſthedron, Cube, Octahedron, and Tetrahedron. 

4 th 4 e Opinion; which are in] Ihe T/es of theſe Lines may be theſe. 

ort ſuch as theſe. 5 | >} 3 „ Ds 

That ſhouid they argue that there are certain 1. The Radius of a Sphere being given, to find Wh: 
Principles both ſpeculative and practical, which the Sides of the Five Regular Bodies inſeri bed | i 6 
are univerſally agreed on by all Mankind: This in j. | TRIS 
doth not prove them innate, were it true in Fact, 1 * 1 1 = 
if another Way can be atlignd how Men may | 2. The Side of any of the Five Regular Bodies | Bl 
come to ſuch an univerſal Agreement in the given, to ſind the Radius of the Circum- MM 
things rhey conſent to. "2 : ſcribing Sphere. 125 - 7 | | | 

Bur indeed there are none ſuch, to which all | i TR 5 
Mankind give an univerſal Conſent. If you rake | If the Sphere be firſt given, apply its Radius | 
the Speculative Principles into view; ſuch, as | over in the Points S, S, on each Leg of the Sector, | i 
whatſoever u, ut Tn impoſſible any thing ſhould be] If any of the other Bodies be firſt given apply | 
and not be at the ſame time, &c. Though theſe] irs Side over between its proper Letters - ſo the 0 
have a ſettled Reputation as Max1ms, and deler- | Parallel taken between the Points of the other 
vedly.;. yer are they fo tar from having an uni- | Bodies, ſhall be the Sides of thoſe Bodies, and | 
verſal Alſent from Mankind, that a great Part] may be inſcribed in the Sphere, whoſe Radius is . 
of it doth not ſo much as know them: As all Chi. the Diſtance between $ and 8. : | 'Y 
dren and Idiots, and indeed every one that is not INSCRIBED Hyperbola, is ſuch an one as lies bi 
uſed to internal Reflexion, and alſtraded Reafo- entirely within the Angle of its Aſſy mptotes; as } 
ings. But theſe have Souls; and theſe Souls | the Conical Hyperbola doth. _ _ 
have theſe Impreilions, ir ſeems, ſtampt upon INSECTIVOROUS Animals, are ſuch as 
them; only the Stamp cannot be ſeen ; the Im- feed on Inſects : See Birds, 3 5 1 
preſſion is there, but tis inviſible, the Notion iss INSECTS; a kind of Living Creatures ſo cal- | 9955 * 
ee _ ory you F know it; the Propoſition is led by Ariſtotle and Pliny ; becauſe of their hay- | mL 1 
Fre? ut the Mind is ignorant of its Truth !| ing certain Inciſure, Cuttings or Indentings, in 
fore, he ther wk h dee N ee act Bales. 'The Groke called them 
A aa Re as An 0 Signs 

Tas. N R all. Inſectorum thus diſtinguiſhes the ſeveral Kinds of 
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If it be ſaid, Theſe innate Principles lie dormant Inſects. 
Maa 8 till the Soul comes to the uſe of 1 = 
4%; Us plain they were there before to no] Inſects are (1.) either 'Aud)audppo)e, or ſuch as 
pale + And 11 be r nm; the | do not change their form; Or, (2. ) Merags bei- 
erciſ ar Reaſoning Faculty will help us to] , ſuch as do really change their BAT. 
chem another way; tis highly probable er are mw ye | 9 ah N 
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T hoſe that do not change their Form are either 
(1.) Aro without Feet, or (2.) Pedata with 


* 
* 


; * 

0 95 o 

I N.S 
—_— 2 — 


ing under Ground, with a Forceps at the Tu: 
(4.) A White fart, with ſquare black Spots on jt 


* _ KY 


Feet; and of theſe there are ſome Kinds that Back; (;.) The Farinarium, bred in Mea of 


caſt their Skins. 


Inſetli without Feet are either Terreſtrial, or 
Land Inſects, or Ajuntich, 


Terreſtrial Iſects are either ſuch as are pro-. 
duced on the Land, or in the Earth; and not in 
the Mater; as the Lumbrici Terreſtres ; which 
are either of the /arger ſort ; and are called Dem- 


Norms; or of a ſmaller ſixe: And of theſe there 


are Red and Green, with Yellow Tails: Which 
laſt are commoniy called Gz/t-Tazls. 
Or ſuch as are found inthe Bowels of Animals: 
And of theſe ſome are found in the Inteſtines of 
Men; as (I.) the Lumbrici Teretes 3 (2,) Lum- 
brici..Lati, which are called al ſo Teenie, (3.) Cu- 
curbitini, which ſome will have to be only the 
Fragments of the Teniæ: (See Nich. Andri M. O. 
De Variis Vermium Speciebus,) (4.) The Aſcarides, 
which are chiefly found in the Rectum, | 
"Thoſe Worms that are found in the Inteſtines 
of Beaſts are of two ſorts, the Ollongi and Pellu- 
eidi, of the thickneſs of a Horle-Hair ; and 
therefore called Vermiculi Setifermes : And the 
Breves.and Creſſicres, which often are found in 
Horſes, and are called the Botrs. 


a whitiſh Colour. 


/ 


Smaller ſore ;* Some of which are found aboy, 
rhe Bodies of Animals 3 As (1 7 the Ci mex. ts 
Hal.-Louſe; of a ſtinking Smell; (2,) Aion, 
the Tick; (3.) Pediculus, the Common Lauſe 
(4.) Pediculus ferus ſeu Inguinals, the Crab.-Louſe: 
(5. Pulex the Flea ; of all which there are Vati. 
ous. kindsz. 1 t e ny 
Others are not troubleſome to Animals. 1 
(t.) One that in Bigneſs and Figure reſembles a 
Louſe, but is very nimble and ſwift, and ig 
found in Books and rotten Wood; (2.) Another 
there 1s with a very long Body, and a forcipita- 
ted Tail; (3.) The Black Inſect, found often in 
the Flowers of the Chelidoninm ; (4.) A Subterra. 
neous ſort, a little whitiſh 3 (5.) One that Skips 
like a Graſhopper, bur is much leſs, . 


2. Aquatick, As (1,) the Pediculus Marinus 
Grandz, which adheres to Fiſhes ; (2. The Sui 
la Fluviatiis, with a Pyramidal Tail, and tuo 
Hairs, or Briſtles at the End, | | 


> 


Inſects nct changing Form, and having eight Fer, 
are either with a Tail, as the Scorpion; or with. 


To this Genus of Terreſtrial Inſects, many Na- 


tural Hiltorians refer Snails; whether with or 


withour Shells. 


Mater Inſects without Feet, not changing Form, 
are either of the | | A 

Greater fort, which have a peculiar way 
of moving, by firſt fixing their Head to the 
Ground, and then drawing up their Tail ro- 
wards it, Sc. Of theſe ſome are Teretes, round 
and ſmooth ; of which are three ſorts; As the 
Medicinal Hirudines, or Leaches ; the common 
Black-Horſe-Leaches,, and the Aſh colour d Sea- 
Leaches : Bur there is alſo a ſort of this kind that 


is ſmaller and Fatter, which is found ticking to 


Sttines in the Bottoms of little Brooks. 


Leſſer fort, which have a difterent way of | 
Crawling or Moving from the former, Thele | 
_ allo are either Rund or Flat: Of the Round ſort 


there is one that is Black , with two {mall Horns 


on its. Head; and is found ſticking to. wer Stones 
in the watery Tops of Hills: And another, which 


is Red, of about a Finger's length, with a For- 
ceps at the Tail, ound at the Botrom of Fiſh- 
Ponds and ſtagnant Waters 


The Flat ſort are very ſmall and thin, and are 
called Fllen; being ſometimes found in Wa- 


Biſirius in Shecop ::: 
„ : , 

n en Nai ir 33.28 a 
 Tnfeett not changing! Form, and having Feet, are 
erher'(1.) Hexapodd, with fix Feet; (2:) Octapoda, 
with eiglit Feet; (3) with fourreen Feet; (4.) Po- 


ters, and ſometimes in. the Branches of the Porus 


o — 
ll 4 


. * 


lypbart, With many Feet. 


qi ole that have but ſix Feet are either, | 
6a 201 10 FD e | 17 2 ; 
1. Terreſtrial; and. theſe of a Larger kind ; As 
(J.) The Yelowilh Infect found in ratten decaying 
Oaks; (2.) The Black one on the Ground, called 


L * * . # 2 ] 1 7 | 4 
by. Mfr, Ver mivo onus g 13.) The Black one liv- ur, found in Hontes, _ - 42 M1 


ſup; (2.) Aſellus Aquarum dulei um, 


out, as the Spider; of which ſome ſpin no Web 
have bur rwo Eyes, and very long Legs, as the 


Opilio, or the Shepherd. 


Some do ſpin a Web; and of theſe they court 
three ſorts: (1.) The Arenea Colceſtrenſis Abdo- 
wine tumido, ſubrotundo & elato; (2.) The Spi. 
der with the Therax, or middle Part of its Body, 
as big as the Abdomen; (3.) The Spider with the 
long Abdomen; found among Reeds, Rufhes, 
(oral. 56, 0% IAG of ac 
2. The Reini Octopodes, which are ſome more 
flat and compreſs'd ; as the rambling Ticks that 


run o'er the Bodies of Animals, but don't faſten ; 
and ſome more round and thick, which do ad- 
here to the Skin, „d „„ 
3. . The Hrones or Mites 

Inſects not changing Form, and with fourteen 
Feet, and therefore by Mr. Ray called Tescafes- 


three ſorts: As, | 


1, The Sea-4ſeIus ; the longeſt and largeſt of 
all; living amongſt the Rocks. CO 

2. Aſellu Lividus; which rolls itſelf up into 4 
Ball. The Common Wood-Lice, Sows or Chels 
rolling itſelf uf. To this Species may be added 
the Aſellus Marinis Figure brevioru, rolling itſelf 
| with long 
Legs, and two Briſttes on its Tail; (3.) Plex 
Aquaticus, both in Freſh and Salt Water; (4 Pe- 


|\diculus Aquatics, which faſtens upon Fiſn. 
| LEO IEE : 19 Lita sf 1 M 1 


Tnſects net changing Form, with twenty four Feet. 


|'Theſe have the eight Fore Feet lefſer, and the 


ſixteen Hinder ones larger. There are two kinds 


larger, and of an obſcure Colaur, among c. 
Rocks by the Sca-fides ; the other of a Silyet C 


Cr i 
| ; There 


. 


1A, D,; are the Afelli: Of which there are 


3. Aſelis Afininus, with a forked Tail; ct 


of them obſery'd, both with long Bodies; one 


Sad 
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" There is a Ki ith thirty Feet, of an ob- Sting in their Mouths like the Cimices or Ticks. 
1 © Shave N Dales, and full flattiſn p 10. The Scorpius Aquaticus, with a Sting alſo 
Body njually lying under Logs and Trunks of | in its _ a RR ; 0 4 5 PE 
4 ile and ſwift. 11. The Muſce Aquatice ; calle ndro- 
Trees. Iis very v. b 999 vandus, Apes Amphibiæ. f by 


1 The Hemerobiu, or Ephemera, or Diaria, 
Inſects not changing Form, with many Feet = of 8 puny TY oy | ? Ns 
led o2urvde are lome n Lens 5 406 by 13. The Forficula, or Auricularia, Vid. Mo u- 
roundiſh in Body, with all their Legs riſing out o fu, P. 173. 
che middle of the Belly (nearly) as the Ful; orſ 2 i | | 
ein in che middle of their |. The Second Species of Tranſmuraion includes 
n ' 0 . es , #58 
Body: bur 3 oy on — pay ; as the 1 Fr 0 A a double Metamorphoſis, 
lopendra ; and {ome of this Kind are . hape. „ | | 
Sco 2 1 of which Mr. Roy makes three Dif-|, 1. Into a Chſali, or ſomerhing analagous to 4 
3 ferences : (1.) The Corniſh L. 1 25 eee, t. ME ETA Flying . ” | | FE 
=_— (4) The Glenda Marina Theſe Kinds of Inſects, a while before their 
ee, A; Av: lum Bicorpor, or ra. Change, lie quite ſtill without Food or changing 
Corpore plano; (3.) Animalculum Bicorpor, FFF 
ther Bicaudatum; lying in the Clefts of Stones 3 aa P js 7 FP 3 the £c4- 
under the Salt Water. Ye 1 res 4 , aginipennta, 
Inſects which do really undergo a Change of their poke gy ih 16 Wis ar. 5k E e pra 
3 called. dagger 8 75 o oboe Sep rinaceous, as the Papzliones, &c. or Membranous, 
merdam hath given the beſt Account : o he as the” dhe), Mike: ih. and thats ace ihe 
ſhews that this Word is improperly uſed, ſince I 1 
there is by no means oy real bor ar eager four Wings WO Wings, or 12729. TTSC9% WIN 
but only an Explication of the Parts of the Ani- 1 I Is 
mal Tarn before in Mii fs ie wer ine qe ore may be iridl) n efpt of 
Ovum or Nympha (like the Plant in the Seed) an Cervus Volans, or Taurus, (2.) In reſ ect of their 
an Encreaſe of all the Parts by proper Degrees. , pect . 


| : Antennæ, they are of many kinds; of which 
The firſt Species of Tranſmutation or Change the moſt nene are choſe called Capricorni: 
(which Swammerdam makes the ſecond) is Inſtan- (3) With regard to their Motion as the Salta- 
taneous; there being no ſenſible Reſt or Stop be- frices. (4.) With regard to their Colour, as 
tween the Old and the New Form. And the In- Cantharides. N 
ſects of this Order don't loſe their Motion at the Jo the Beetle Kind may be referied the 
Time that they Mee ; Fa. = Ciendela, or Glow. Worm: The 17.5 
not to appearance. And Swammerdam deſcribes $a by b © ER, 
OT Thee of Change to be, when the], S called by Wilougbly ilube 
Vermiculus (leaving the former Shape of the m- preſcarabæus, or Oyl. Bee a : called from ins 
ha, with which it appeared in the Egg, and ſub- emitting from irs Joints a kind of Oyl, on its be- 
ſiſted without Food) now beginning to feed, hath ing pretſed or ſqueezed een 
irs Members or Parts viſibly increaſed, and ftrerch'd | "7, Anelytra , Wich farinaceous or mealy 
on, EE 8 e e it Wings, are called Papiliones, Butter-flies ; and 
comers Fivins Jakes. Os hajrace, ew either Diurnal 3 or Nocturnal, or the Pha- 
1. The Libelle, or Perle, which are produced | The Specifick Diſtinction of the Diurnal is, 
from an Inſect of fix Feet, (vid. Movffet, p. 322.) |rhar they always ſettle with their Wings erect, 
who rakes it for the Pulea Marinus, as in the pre- ¶ are produced from an angulous Aurelia, and have 
ceding Page, he calls it the Locuſta Aquatica. Out |rheir Antenne, Studded (Clavatæ.) Of theſe there 
of the Cruſtaceous Skin, or Husk, of this Inſect, | are about 55 kinds obſerved in England. 
the Libella breaks by a Fiſſure, which begins be- | The Nocturnal Butterflies, or the Phalænæ, are 
rween the Eyes, and is continued to the Roots] vaſtly numerous; and cannot very clearly be 
of the Wings, and is there joyn'd to the Lateral | methodized. But for Memory and Diſtinction's 
Fiſſures. OW | = Il ſake they may divided into, "= 
2. The Cimices Silveſtres, whoſe CharaCteri-| 1; The Geomerrigene, which come from the E- 
BY ſtick Marks (according to Miloughby) are (1.) A ruca, (called Geometra from the manner of its 
1 long Probaſcn, not ſpiral but ſtrait; (2.) Their] Walk, which is Anſatini, by curling up its Back 
upper Wings to the middle are thick, and like] like the Handle of a Cup, Sc.) with 8 or 10 Feet. 
Leather; thence to the Ends thin and membra | 2. Such as come from Eruce. with 1 4 Feet. 
nous; (3.) There is the figure of St. Andrews] Of this Kind, which is very numerous, there 
Croſs on their Backs. 8 hath been diſtinguiſned the Phalena Faſciata ; 
3. The Locyſte ; which Willoughby refers to | whoſe Wings are in Patcher or Area's of different 
the Inſecta Ale οονεαννπ. 5 Colours. Phalena lineata, whoſe Wings are 
4. The Gryl: Campeſtresr, marked with tranſverſe Lines. Phalena Puncta- 
5. The Grylli Domeſtics, or Crickets. Jeg. whoſe Wings are mark'd with one or more 
6. The Gryllo-Talpa, Mole Cricket, Points; and theſe excepred, all the others are — 
7. The Cicada, or Greſhopper. | diſtingniſhed into greater and leſſer, and of a mid- 
8. The Blatta, according to Swammerdam. | dle fize between both, One of the larger Kinds 
9. The Tipulæ Aquatice, which run very | may be diſtinguiſh'd alſo by their inner Wings 
— 5. _ Surface of the Water; and have running out beyond the upper, when they fir or 
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dam, p. 95. Hiſt. Iaſects) or Gnat is referr d; as 


and little Feſtuce, lying parallel one to another; 


Caſes are ſtrait alſo, have no Feſtuce ; but al- 


theſe Mr. Ray reckons four kinds; a greater and 


ple Change from a Vermiculus to a flying Inſet ; 
bur yet with a ſenſible d9:T7ia, Reſt or Stop, be- 
tween one Form and the other. | 


and under that firſt Sin or Covering hath its 
Members increaſed by degrees; not flipping it, 


they change into Nymphe, but aſſuming the 
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reſt : And another by che Appearance of the Fi- 


gure of Eyes upon the Wings : And a third, by , our ol 
| is a kind of Gluten, by which the Female faſteng 


their long Tails and narrow ſharp Wings; which 
by ſome are called Phalanæ Prædatrices, or Ac- 
cipitrinæ. 

The Aelytra, with membranous Wings, are 
Bees, Flyes, Waſps, Bombylii, Crabrones, Oc. And 
to this Kind the Culex Vulgary (vid. Swammer- 


alſo the Formica, or Ant. 


And hither muſt be referr'd ſuch Mater Inſects 
as are covered by a Theca ; according to the Ob- 
ſervations of Willoughby, And theſe have either 
1. An immoveable Theca, or Caſe, which is 
fixed to the Stones ; and this Caſe is either of a 
0 Figure, or of one more compreſſed and 

at. . 
2, A moveable portable Theca ; and theſe are 
commonly called Phryganea. 

And this Theca 1s either, 

1 Strait; and that either compoſed of Straws 


of which there are two kinds; a Greater, where 
the Feſtuce are two Inches long; and a Leſſer, 
which is very common, and are called Straw- 
IVorm: : Or elſe the Feſtuce lie tranſverſely, and 
are ſhorter ; having ſometimes pieces of Shells 
and Stones intermix'd with them: Others, whole 


ways either Sand or Gravel : And of rheſe, ſome 

have the Thecæ round; and are called Cod-Baits. 

Others are flat and compreſſed. | 
2. Crooked or Horned ; which run tapering. Of 


lefſer Black ſort ; and a greater and leſſer Aſh- 
coloured one. 

' Theſe all produce Flyes with large Wings, like 
Butter- flyes. 


The Third Species of Tranſmutation, is a fim- 


This Change Swammerdam thus deſcribes : 
«© The Vermicle excluded from the Egg, gets 
« Nouriſhment, by little and little, from without; 


* or putting it off as other Vermiculi do when 


« Figure ofa Nympha in it: For a time tis quite 
© motionleſs, till rhe ſuperfluous Moiſture is eva- 
porated, and then in a fe Days recovers its 
Motion again; and then caſting off this Skin, 
« which is as it were double, it becomes a Flye.“ 

Of this Kind are our Feſh-Flyes; and all the 
Nympha Vermiformes : The Veſpe Ichneumones, &c. 


As to the Generation of Inſects; Dr. George Gor- | 


den, in Philoſ. Tranſact. N. 237. from the Ob- 
ſervations he had made about the true Origin of 
Caterpillars, concludes very well; (1.) That we 
ought not to believe that any Inſects are bred of 
Corruption, and not ex Ovo, only becauſe we 
cannot diſcern the particular Manner of their 
Propagation; becauſe there are and may be 
more full Diſcoveries made of that Kind acci- 
dentally, where the Proceſs is not viſible to the 


| denying that Inſects did breath, on the 


thoſe T where the Eruca s, Which are hach 
our of them, are to have their Food. (z.) Then 


her Eggs to the bearing Buds of Trees, Ge c 
that the Rains cannot waſh them off. (4. Thel 
Eggs will not be hurt by the greateſt Froſt. a 0 


Mr. Andy, in his Book De 1a Generation d 
Vers dans le Corps de | Homme, Pari 800, 17; 
takes notice that the Ancients were miſtaken i. 
of their wanting Lungs : For modern Fan 
tions do convince us, that Inſects have a e 
Number of Lungs than other Animals. The * 
cients thought alſo that Inſects had no Blood. 
cauſe many of them had no red Liquor like ON 
Blood: But tis not the Colour, but the U 
of the Liquor that is to be regarded. Thos 
believed alſo that Inſects had no Hearts; where. 


as our Microſcopes do now diſcover, tha: when 


Inſects have ſeveral Lungs, they have allo ſeveral 
Hearts; and in particular tis found that Silk. 
Worms have a continued Chain of Hearts, from 
the Head almoſt to the very Extremity of the 
Tail. And tis this Number of Hearts and Lungs 
that occaſion thoſe Tyſects to give Signs of Lib 

a long while after they are divided into ſeyeral 
Parts. He obſcrves alſo that tis wrong to call 
Infects imperfect Animals, ſince they want no 
Parts either neceſſary or convenient for their uſe 

and to render them compleat in their Kind. 


Mr. Poupart affirms that the Earth · Worms and 
Round- tail'd Worms, which are found in the Ir. 
teſtines of Men and Horſes, Sc. alſo Snails and 
Horſe-Leaches, are Hermophradites ; but that 


| ſuch Worms as become Flyes, and Silk-Worms, 


are not fo, being of uo Sex, but are Neſts full of 
real Animals, which we fee in time come onr 


| with Wings. Hiſtoire de I Acad am, Royale te: 


Sciences Anne? 1699. 
* "Writers about Inſects. 


Hiſtoria Genera i; Inſectorum, Pars prima, By 
7. Swammerdam. ltraject. 1669. 4.0. 

Foh. Goedartius de Tnſecti cum Appendice, By 
Dr. Liſter. 1682. 4to. | | | 

Malpighius de Bombyce. 

Experienze intorno alla Generatione de gl In- 
ſetti. By Fr, Reds. 1668. 4to. DT 
| © an Theatr. Inſectorum Lond. 1634. cum 
Fig. = ! 
Mart, Liſter Hiſtorie Animalium Anglie Tres 
Tractatus: Vnus de Vranes ; Alter de Cochler, tum 
Terreſtribus tum Fluviatilibus ; Tertius de Cochles 
Marinis, Lond, 1678. Ejuſdem Exercitatio 4- 
ogg de Cochleis & Limacibus. Lond. 1694 
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INSINUATION o& a Will, in the Civil 
Law, ſignifies the firſt Production of ir, or the 
3 it Penes Regiſtrum, in order to his Pro- 
ate. | _ 
INSTALLMENT, is a#Serttlement or fure 
Placing of any Perſon in his proper Place: See 
20 Car. 2. c. 2. tis ſometimes confounded in the 
Law with Abatement : The. Word is chiefly uſed 
for the Induction of a Dean, Prebendary, or 


naked Eye. (z.) The Female Inſects of all kinds 


of Flyes and Butter- flyes do pur their Spawn near 


ther Eccleſiaſtical Dignitary, into the Poſſeſpon 


of his Sta, or Proper Seat, in the Cathedral 
Church 


offer to Subſcribe them; and he muſt Subſcribe 
them vithout Relerve, Exception or Qualifica- | 


his other Subſcriptions and Oaths in Latin. 


mah ing Subſcriptions, Sc. and therefore he 
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Church to which he belongs. Tis ſometimes 
called Infallation, | 
INSTAURUM, is uſed in old Deeds for a, 
Stock of Cattle; and was commonly taken for 
the whole Stock upon a Farm; as Cattle, Wa- 
cons, Ploughs, and all other Impliments of Hul- 
bandry. So Iaſtaurum Eccleſie was uled for the 
Books, Veſtments, and Utenſils belonging to a 
Church. And Inſtaurata Terra was Land ready 
Stock'd With all things neceſſary for the Ule of 
the Farmer. Tnſtaurntio is often uſed in this 
{ence by our old Hiſtorians and M. S. 
INSTITUTION, is the Act of the Biſhop or 
one Commitſioned ro Act for him; whereby a- 
ny Clerk is inveſted with the Spiritualties of a 
Rectory or Vicarage. | 
The Clerk kneels down before the Biſhop 
while he pronounces the Words of Inſtitution, 
(Inſtituo te Rectorem Eccleſiæ de A. B. cum Cura A. 
nimarum, & accipe Curam tuam & meam ) and 
the Clerk holds the written Inſtrument, with the 
Epiſcopal Seal annexed, in his Hand during the 
Ceremony. Bur the Clerk muſt have Induction 
after this, withour which he hath no Right to his 
Temporalties, if the Benefice be not a Donative. 
Before the Clerk is Iuſtituted he muſt ſubſcribe 
the 39 Articles of Religion, in the Preſence of the 
Ordinary (or his Subſtitute:) And the Ordinary 
is not bound to Offer them, but the Clerk is to 


tion, or elle his Inſtitution is ipſo facto void and 
null; and the Church is ſtill vacant. 

At the ſeme time the Ordinary requires the 
Clerk to ſubſcribe the other 2 Articles mention d in 
Can. 26. about the Queen's Supremacy, and the 
Lawfuinels and Uſe of the Liturgy. 

The Clerk muſt ao before Tyſritution, ſubſcribe 
to that Part of the Declaration enjoyn'd by thect 
of Uniformity, 14 Car. 2. c. 4 Viz. I will conform 
to the Liturgy of England as by Law eſtabliſhed, 

Before Inſtitution he muſt allo take the Oaths 
mentioned in the 1ſt. Sratute of Milliam and Mary, 
c. 8. it ſtead of the former Oarhs of Allegiance 
and Supremacy, required by Stat. 1. Eliz. c. f. 
And then he mutt take the Oath againſt Simo- 


ny, enjoynd by Cen. 40. and the Oath of Cano- | 


nical Obedience. All this before Inſtitution, - 
And he is to have Certificates given him of his 
Subſcribing theDeclaration,contain'd in the Act of 
Uniformity, in Znglifh, in a diſtinct Inſtrument, 
under the Hand and Seal of the Biſnop; and of 


The Clerk ought to have, by all means, Wir- 
neſſes of his Inſtitution, his taking the Oaths, 


ſnould deſire ſome preſent to write their Names 
on the Back of his Inſtruments; and make Me- 
morandums who they are, and where they live. 
The Church, by Inſtitution, is full, againſt all 
Perlous but the Queen; and the Clerk by it may 
enter upon the Glebe, and take the Tythes ; but 
he cann ot Lert or Grant them; nor Sue for them, 
if chey are refuſed to be paid. — 
After Inſtitution the Clerk is to receive a writ- 
ten Mandate from the Ordinary, to the Arch Dea- 
don, or other proper Perſon, in order to his In- 
duction; which ſee. - 


INSTRUMENTS. Beſides the ſeveral uſe- 


ful 7 ii | 
tal Toſeruments, both Mathematical and Mecha- 


Names in this Volume and the former; I have 
at the End of this Volume given you the Figures 
and Deſctiptions of ſome others, which are not 
only very Canis and Accurate, but in a great 
meaſure alſo New and Non- deſcript. 
 INSULATA Columna, in Architecture, is a 
Pillar which ſtands alone, like an Island, as it 
were, in the vaſt Ocean of the Air. Evelyn's 
Parallel. 3 
INSULT, is a Word uſed in the Military Art; 
for attacking any Poſt with open Force, without 
uling Trenches, Sapps, or any common Ap— 
proaches. is uſual to Tyſult thus the Connter- 
ſcarp of any Place; chat they may not give the 
Enemy time to fire their Mines, which they have 
prepared. io] | 


the Exchequer : In their Accounts they ſay, So 
much remains Tyſuper to ſuch an Accountant : 
Thar is, So much remains due on ſuch an Ac- 
count, => 
INTAGLIOS are Precions Stones engraved 
with Heads of Great Men, or Inſcriptions, Cc. 
ſuch as are often ſer in Rings, or Seals. 
INTER Canem & Lupuin, was an Expreſſion 
formerly uſed for Twilight. In the North this is 
called in ſome places Day- lights Gate; and in o- 
thers betwixt Hawk and Buzzard. Iu Hereford- 
ſhire tis called corruptly the Much-Sbade, i. e. 
Mock-Shade, _ | 5 
flicted by Biſhops or Ordinaries in Times bi Po- 
pery ; forbidding all Sacraments and Divine Of- 
fices (except Bapriſm to Children, and the Sa- 
crament of the Euchariſt, and Exſtream Unctioni 
at the Point of Death) to be performed within a- 
ny Pariſh, Tov-n, Country, or Nation; and 


|! { metimes they prohibited them within ſuch places 


to be preſent at Divine Service in any other 
place. This Cenſure was commonly inflicted 
on a Pretence that the Privileges of the Church 


Princes of any Place or Nation. In the Reign of 
our King John this Kingdom lay under a Papal 
Interdict for above fix Years together: It began 
A. D. 1208. In our Common Law the Word 
INTERDICTION is uſed alſo in the fame 
Sence as in the Canon Law; where tis deſign'd 


onem divinorum: And thus tis uſed 24 H. 8. c. 12. 

INTEREST. Beſides the Ways of Compu- 
ting Intereſt, both Simple and Compound, which 
you will find in Vol. I. I ſhall here give you ano- 
ther very plain, eaſie and ready Method, of 


lue of any Summ of Money ; or of any Annuity, 
or other Yearly Payment, Sc. for any Term, not 
excceding an Hundred Years : And this from the 
Accurate and Uſeful Tables of Mr. Fohn Smarr, 
of the Town-Clerk's Office in London. And in 


order to this, the following Table of Shillings, 


Pence, and Farthings, reduc d to the Decimal Parts 
of Pound, are previouſly neceſſary, © 


nical, which are deſcribed under their proper 


Shillings, 
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IN SUPER, is a Word uſed by the Auditors of 


Po —. —..— —e— 


bt at ———T—T—T—T Pe eee. 


INTERDICT, was a Cenſure formerly in- 


had been violated by the Lords, Magiſtrates, ot 


to be Cenſura Eccleſiaſtica prohibens adminiſtrati- 


Computing all Simple Intereſt and Diſcount ; as 
allo the Way to find the Amount or preſent Va- 
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ded, makes. 875, and anſwers the Queſtion, 


. a | | 3 To . 
SHILLINGS, PENCE, and FARTHINGs, reducd to the 
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* Decimal Parts 
1 Decimal | | { Decimal 
s. d. Parts of a s. d. Parts of a 
Pound. || Pound. 
— 41.001042 — 030208 
— —2 002083 — 5703125 
— —4 1.003125 — 72.032292 
— - |.co4167||—|-8 (033333 
—|[—I-j.005208||—|- 8.034375 
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d. Parts of as. d. Parts of , 
| Pound. Pound. 
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Examples of the Uſe of the preceding Table. 
What Decimal Part of a Pound is 7 4. ? 


Look in the Table for 7 d. and even with it | 
vou will find . 029167, which is the Decimal | 


What Decimal Part of a Pound is 175. 6 d.? 
You will find the Decimal of 17 5. to be. 85, 
and the Decimal of 6d. ro be .025 ; which ad- 


What is the Value of this Decimal 9375 in 
Shillings, Pence, and Farthings? — 

Look in the Table, and you will find it to be 
17, 10 & 7: 


Note, If you cannot find in the Table the ex- 
act Decimal ſought for, take that which is 
neareſt to it, and you can never err above 
half a Farthing. 


Knowing thus the Uſe of theſe Decimal Ta 


bles, all rhe Buſineſs of Simple Intereſt will very 
eaſily be underſtood and diſpatch d as followeth, 


Simple Intereft. 


| The Yearly Intereſt of any Sum of Money is 


had, by only multiplying the Principal Sum by 


the Hundredth part of the Rute of Intereſt : For 


the Product in Decimals is the true Anſwer. 


Examples, 
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Near, at the Rate of 61. per Cent.“, 
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.06 = the Hundredth part of 61. : 
Oe NON | | J. So o 
4.50 the Product; which is 4 10 00 
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3 157 |, 17 6 d.] The Intereſt of, one Po d for one Dar, at all 
2. What ꝶ the. Yearly Intereſt of oh 4 Rete, from 1, 21 1b o 


at 5 J. per Cent.? N \ 


157.875 is the Decimal for 157 1 17 5. 6d. | Ari J. per Cent. 1s 88 Sc. as above. 

eee ee eee, 

De which is the Decimal anſwering to' 4 — — 080109589 |. 
| | 929575 e 10 d. the inte of ; — — .000136986301 BY 

1357 J. 17 5, 6 d. for one Tear at 30. 6 — — 000164383362 

per Cent. | 7 — — .ooo191780822 | 

And ſo for any other Rate or Sum whatſoever. 8 — — .oooz19178082 | | 1 
„ e r 9 — — 002465753242 

When thus the Intereſt for one Year is found, 10 — — . 000273972603 

Divide it by 365; the Quotient will be the Istereſt | Sc. Fe | 

jor ar. 8 ES | And when thus the Intereſt of one: Pound for 
Thus . oi being the Intereſt of one Pound for | o Day, and at any Rute, is found; Then that 

one Year ; if you Divide that Decimal by 365 | Intere#t multiplied by 2, 3, 4. 5, 6, 7, 8, and 9, 

(continuing the Work as long as you pleaſe) you | c. gives the Intereſt of any Sum of Money, at 

will have .00002739726028, c. for a | the ſame Rate. 44 Ne 

Quotient; which will be che Intereſt of one Pound | 


for one Day; and at one per. Ceut. Take an Example at 3 |. per Cenr. 


Then will this Decimal .o00027, Sc. found as Intereſt of 1 J. for one Day, is. ooo0 8219178 8 
above; if you Multiply it continually by the 2 — — „016438355 
Principal, the Number of Days, and the Rate of . 3 — = 400024657534. 
Interet, become of itſelf an Intereſt Table for - 4 — — 00032876712. 
ny Sum of Money, for any Time, and at any | 5 — = ,00041095890 | 
Rate. | 8 | 6 — — ,0004931 5068. 
| „ Y 7 — — IRE: 
. | — — .,00065753424.: 

N 5 


 Ehat is the Intereſt of 1501, for 365 Days, at] And then tis eaſie to find, chat the Intereſt of 
5 |. per Cent. ? En III. being, as before, .oooo82, Se. That of 


| £00002739726028 „„ 1 ON 10 will be ο a2 &, 
. | 100 — — ,008219 ' 
e Sr TIS 1000 — — .,082192*' 
S n 3 15 55 | | F | 10000 — — 821918“ 
E 18 | | 10 — - 8.219178 
BE | 150000000033000 BS ES OE cane. + +) 
_ -. {7 | : 1 3 7 1 —— 
. oP. %%% vr wang moving the Point of. Separation ſtill 
f 1 1 . one Flace ne E ultipli 
#4 9.00000000198000 Which Decimal gives the ny Decimal 972 M we 4 — * 2 
7 5 353538 for any under Decim — e 4 . 
; 5 ſe, to be ꝙꝙ Po 5 1 1 
4 3535 & 9 Pounds, | 2006 thus the following Tables of Daily Inte- 
1 By the ſame Rule . 02 Divided by 365, will!“ ere a *. 3 
LE give in the Quotient the Intereſt of one Pound for | a 1 
one Day, at 2 per Cont: and. o3 Divided by 365, ; hs Reaſgn of Te Stars above, ſer ro ſame of 
will do the ſame at 3 per Cent, And thus theſe the Numbers, is only to ſhew that in the Con- 
Numbers followi | traction of a Decimal Fraction to fewer pla \ 
Numbers following were found. 55 7 e wer PIACSS, 
[EE | 3 7 it is proper tq add one to the laſt Figure retain d, 
75 | | : _ * | when the ne F ur E to it, | which 18 omitted, 
9 5 ; NG excgeded 5. | RR 
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INTEREST for One Day, at 3, 4, 5, and 6 Pound per Cent. 


per Auntim. 
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At 61. per Cent. per 4, 
Principal. ere 


L92900000 
9000000 
3002000 
7000000 

| $000000 986.3014 

5000090 

4000000 

32C0C00 

2000000 

LOCCOOO 


— — 


At 4.1. yer Cent. per An. 
Principal. | - Intereſt, 


1095. 8904 
: 986.3014 
876.7123 
767.1233 
657.5342 
547.9452 
435.3562 
328.7671 
219.1781 
109.5 890 
98.6301 


At 3 4 per Cem. per An A 5 l. per Cent. per FR 
| Principal. |” Intereſt. 
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3000000 | 410495 89 
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INTEREST for One Day, at 7, 8, 9, and 10 Pounds per Ces 1 
| per Annum. 1 
3 6 | An | At 0 l. der Cent. per An. At 10l. per Cent. per An, 108 
4 Cent. per An. A. 8 . per Cent. por ] 9 1 —ä . — PROT —-— — q 1 1 
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The Uſe of the preceding Tables, 


When the Intereſt of any Sum of Money 1s 
required for any Number of Days, Multiply the 
Principal Sum by the Number of Days ; and rhe 
Intereſt of that Product for one Day, anſwers the 
Queſtion, OFT be 

For, the Intereſt ot one Pound for one hundred 
Days, is equal ro the Intereſt of one hundred 
Pounds for one Day. | 


Example, 


Hat ts the Intereſt of 265 1, for 438 Days, at 
6 J. per Cent. per Ann.? : 


265 /. Multiply'd by 438, (the Number of 
Days) the Product will be 116070 J. the Intereſt 
of which Sum take out of the Table of 6 /. per 
Cent. thus; 


Sum of Money, 
of Intereſt, from 
is readily found. 


Mi 


Princip 


The Intereſt for one Day of 100000 is 


* 


1oooo 15 
O is. 
1 


— 
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Anſwer 19 J. 1 6. 74 d. 


: 6.4384 
1.6438 


9863 
O 115 


al 116070 Int. 1950, 
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And thus, by theſe Tables, the Intereſt of any 
for any Time, and at any Rate 
31. to 10 l. per Cent. per Ann, 


For the more eaſie finding the Number 0. 
Days, from any one Time gi 
the following Table is made, 


&1Ven, TO any other, 


© ——_—_ 
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The Number of Days from any Day in any one Month, to the ſame Day in any other Month, 
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{| [Mar. 59 Apr. 59 May 5 82 61 

Apr. May 89 June 92 July 91 
May 120jJune 1200 uly 122 Aug. 122 
Aug. 153 Sept. 153 
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Tuly 150 


May june 
Feb. 31 Mar. 28 Apr. 31 May 30 June 31 July 30 
July 61 Aug, 61 
Aug. 92/SCpt, 92 
Sept. 123 Oct. 122 
OR. 153 Nov. 153 


Juy [Auguſt 


Jeptem. 
Aug. 31\Sept. 31/0 

Sept. 62 Oct. 61 
Oct. 92 Nov. 92 
Nov. 123 Dec. 122 
Dec. 153 Jan. 153 
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Tos jAug.212 
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Sep. 243 
Oct. 273 


Nov. 304 
Dec. 334 


Van. 365 


Aug. 181 
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Nov.273 
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Jan. 334 


Oct. 214 
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Jan. 306 
Feb. 337 


Feb. 365 
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Sept. 184 Oct. 183 


Nov. 214 
Dec. 244 
Jan. 275 
Feb. 306 
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Nov. 184 Dec. 183 


Dec. 214 
Jan. 245 
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Mar. 304 
Apr. 335 


Abr. 385 


Jan. 214 
Feb. 245 
Mar,273 
Apr. 304 


Jan. 184 Feb. 184 
Feb. 215 Mar. 212 
Mar. 243 Apr. 243 
Apr. 274 May 273 
May 304 Fats 304 
June 335 July 334 


May 365 


— — 


— 334 
il 


Nov. 61 
Dec. 91 
Jan. 122 
Feb. 153 
Mar. 181 
Apr. 212 
May 242 
June 273 
July 303 
Auge334 


30 


)3tob. 
Nov. 31 
Dec. 61 
988 92 
deb. 123 
Mar. 15 I 
Apr. 182 
May 212 
June 243 
July 273 
Aug. 304 
Sept. 335 


re 305) july 355 Aug. 355 


dept. 365 


Od. 365 


Noven. 
Dec, 30 
Jan. 61 
Feb. 92 
Mar. 120 
Apr. 151 
May 181 
June 212 
July 242 
Aug. 279 
Sept. 304 


Ott. 334 
Nov. 363 


IJecem, 
Jan, 31 
Feb. 62 
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IVE 121 
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May 151 
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Sent „“ 


Oc, 294 
Nove33e 


Mar, 99 


re 182 
uy 219] 
Aug. 24; 


Dec. 365 


» This Table ſhews the Number of Days, from | 1, To find the Annual Diſcount of one Pound, 
Divide .o by 1.01 
2 per Cent. Divide . o2 by 1.02 At 3 per Cent. 
Divide .o3 by 1.03 Sc. and the Quotients wil 
be the ſeveral Diſcounts required. 


any Day in any one Month, to the ſame Day in 
any other Month; as, from the 1ſt, 5th, 1oth, 
or 2oth of May, to the iſt, 5th, 1oth, or 2oth 
of November, is 184 Days: Which is thus 
known. . | | 

I find May at the Head of one of the Co- 
lumns; and looking down that Column, I find 
November, and even with 1t 184. : 

Bur if the Queſtion is from the 5th of May, 
to the 1oth of Nevemb+r, I muſt add 5; ard the 
Number of Days will be 189. On the contrary, 

if it be demanded from the 1oth of May, to the 
5th of November; 5 muſt be Subrracted, and rhe 
Number will be 179. And thus any Number 

of Days, not exceeding a Year, are found by 
Inſpection. | 5 

If the Time exceed a Yeir; as from the 1oth 
of May 1706, to the 1oth of November 1707; 
add 365 to the Number found in the Table, and 
the Anſwer will be 549 Days. 


| 
| 
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4 


; 


at 10. per Cent. 


If at 


AC: 


Thus the Diſcount of one Pound for one Year, 
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per Cent, 009992999099 


* 
3 — — 
5 — — 
N . 
7 — — 
3 
9 — — 
10 — — 


0159607843137 
029126213592 
38461538462 
047619047619 
56603773585 
065420560748 
074274074074 
882568897339 
090909090909 


And then the Diſcount of 1 l. being Multipl'® 


And as you may thus very eafily, and accu- Annual Diſcount of chat Principal. 


rately enough, Solve all Queſtions and Caſes of 


J 
! 
1 
7. 


Simple Diteret, ſo he next ſhews how to find 


the Diſcount of any Sum of Money for any Time, 
and at any Rate of Intereſt, thus. 


f 
4 
" 


per Annum ? 


Example. 


+ by any Principal Sum, the Product will be the 


| What is the Diſcount of 100 at 6 E per Cent. 
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05665, Ec. being the Diſcount of 1 /. for one 


| Year, ar the Rate of 6 per Cent. as above; chat 


Multiplied by 100 “. will produce 5.566077, ©c. 

Which Decimal being reduced, gives us 51. 135. 

2 d. and no more: And therefore that is to be 

look'd upon as the true Diſcount of 100 J. at 61, 
er Cent. for one Year. 

And yet nothing is more common, than to al- 
low 6 1. for the Diſcount of 100 J. for a Year, at 
6 /. per Cent. But he that doth fo, certainly wrongs 
himſelf: For he ought to receive ſo much Mo- 
ney as, ar 6 J. per Cent. Intereſt, will amount to 


(col. in one Year z which leſs than 947. 65, 91 d. 


will not do. 


The ſeveral Diſcounts of 1 /. for one Year (as 
above) and ar the aforeſaid Rates, being Divided 
by 365; will give the Diſcounts for one Day, at 


the fame Rates; Vis. 


The Diſcount for one Day at 


L.perCent..0000271 26000 
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000226215911 
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And when thus the Diſcount of one Pound for 
one Day, and at any Rate, is found; if you Mul- 
uply that by 2, 3, 4, 5, 6, Sc. it will give the 
Diſcount of any Sum of Money whatſoever, at 
the ſame Rate. 


Examples at 3 per Cent. 


The Diſcount for one Day of 


I, - is. 00079797845 
2 — — 00159595591 
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000718180609 | 
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rng, 


And after this manner the following Tables of 
Diſcount are framed. | 
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Pp: ET. per Cent. per An, 


At 61. per Cent. per An. 
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At 3 J. per Cent. per An. At 4.1. per Cent. per An. 
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The Diſcount for one Day of 100000 is ! 5.50 


The Uſe of the preceding Tables, | 6000 is 9305 


When the Diſcount of any Sum of Money is | 333 Riel 

required for any Number of Days, Multiply the | Principal 1 16070.Diſ.18.5001 
Principal Sum by the Number of Days, and the — 

Diſcount of that Product for one Day, anſwers Anſwer 18 J. 


h ſtion. 
the Que _ And thus by theſe Tables, the Diſcount of 2 
ny Sum of Money, for any Time, and at 5 


Example. Rare, from 31, to 10. per Cent. per Ann. is found 
| readily, | 


OS ——— 


hat i the Diſcount of 265 l. for 438 Days, at 
61, per Cent. per Annum? | 


265 J. Multiplied by 438, (the Number of The Auiount of any Sum of Money in any 4 
Days) the Product will be 116070 f. the Diſcount Number of Years, at Compound Intereſt, will be | 
of which Sum, take out of the Table of 6 /. per always had by the continued Multiplication of 
5 Cent, Thus; ** the Principal by 1.03, if the Rate of Intereſt be 

| 31. per Cent, By 1.04, if 4 J. per Cent. By 1.06 
if the Rate be 6/. per Cent. Sc. 12895 


Compound Intere#t, LAY 


So 1. & FOR 1.03 "I lſt Year. 
1.03 1. 609 | 2d Year, BY 
1.0609 Mulriply'd by 1 03 the 1.092727 3d Year. = 
1.092727 > Amount (at 3/. per d 1. 12750 >Ar the End of thee Ath Year. 55 
1.125509 | Cent.) will be | 1.159274 5th Year, 


1.159274 | 1.194052 | 6th Year. 
1.194952 11.229874. | Ich Year, 
And thus Table the Firſt, following, of the Amount of 1 /. is form'd. 
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The Preſent Value of any Sum of Money, pay- | timued Diviſion of the Principal by 1.03, 1.84, 
able at the End of any Number, is found by the | 1.05, 1,06, &c. according to the Rate of Inte. 
| Reverſe of the former Method; viz. by the con-]reit is 3, 4, 5 or 61. per Cent. | | 3 


970874 | 942596 2d Year. 
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915142 Ppreſent Value (at 30.4 . 888487 ? Payable at the End of the Ath Year. 
888487 | per Cent.) will be | 862609 | | 5th Year. 


Thus 1. 1 ( 9708741 - C iſ Year. A 
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937494]. 8130923 | 7h Year. ; 
And thus the Second of the following Tables may be form id. 5 
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The Amount of any Annuzty or other Yearly .] Third Yearly Paym. 1. 
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The preſent Value of any Annuity, or other 
Yearly Payment, to continue any Number of fu 
1 Years, is thus found. 5 1 
1 Find the preſent Value of that Yearly Sum 

; payable at the End of 1, 2, 3, 4, or 5» Ge, 


— 


A 


e on; 


Example of 1 1. per Ann, at 31. per Cent. 
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Firſt Yearly Payment 1 J. the Amount in 1 Year 
Multiplied by 1.03 | 
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| Years by Diviſion ; as 18 above directed; the 
"a 1.03 firſt of which Values will be the preſent Value 

Second Yearly Paym. 1. ol that Annuity, or Yearly Payment for one 1 
eee , Year: The firſt and ſecond of thoſe Values ad- 15 

| 2.03 Amount in 2 Years, ded together, will be the preſent Value for t WK 1 

_ Mulriplied by 1.03 Tears: The firſt, ſecond, and third, ſo added, „ 
will give the Value for three Years, Ge. = | 
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Example of 1 1. per Ann, at 31. per Cent, 
I find the preſent Value of 1 /. payable at the End of ſeveral Years; to be, as here under expreſs d. 


17 970874 ] 
| 2 | | 942596 
(34-4 as | 
At the End of 4 r Yearis« . 888487 4 
5 862609 
6 837484 
C73 813092, 
Then the preſent Value of 1 J. per Ann. at 3 l. per Cent. 
8708747 iſt Number above, 
1.913470 t, 2, 
2.828612 | 1, 2 and 3; 5 . 
Fore 47 Yearis< 3 717099 being the 1, 2, 3, and 4, Sadded rogether, 
| ö 4.579708 | | | 1, 2, 3, 4, and'5, | 


417192 1 1,2, 3, 4, 3, and 6, 
172 (6.230284 Ci, 1, 3; 44:53 6; and, 


And thus the Fourth Table following is Form'd and Compoſed. 
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The Amount of One Pound, in any Number of Years not excceding 100, 
at the ſeveral Rates of 3, 4, 5, 6, 7, 8, 9, and 1ol. He Cent. per Ann. 
Compound Intereſt. 
o 
Ye.j 3 per Cent. | 5 per Cent. | 6 per Cent. 7 per Cent. 8 per Cent. 9 per Cent. Io per Cen, 
Fe” e 1.940000 I»050000 1.060000 1.07 0000 I.o80000 L.090000 1.100000 
») I.o6ogoo | 1.08 1600 | 1»102500 I-123600 1.144900 116640 | I-I88lo0 | 11g, 
3 1-092727 1.124864 | 1-157625 | 1.191016 1.225043 | I-2597I2 J. 295029 1 3310, 
| 4 1-125509 1.169859 48215506 1.262477 310796 I. 360489 1.41 1582 — 44.0 1 
N . 1159274 1.216653 1.276282 1.338226 1.402552 1.469328 1- $38624 | 1 61.519 
66 1.194052 1.265319 1.340096 1418519 1.500730 1586874 1.677100 1771361 
7 1.229874 | 1-315932 1.4% | 1:503639 | I-605781 | 1713824] I 828039 | 1 948719 | 
gf 1.266770 1.358569 | 1:477455 93848 '_ 1.718186 | I 8509939 | 1 992563 2 2 14358 
— 1.804773 | 1.423312 1:551323 [1.689479  1-838459 1.999005 2171893 | 25357 9485 
Re 1.343916 | 1-480244 | 1.628895 | I-790848 | 1-967151 | 2.158925] 2:367364 | 2.593742 
| ;;| 1.384234 | 1.839454] 1-710339 | 1898299 | 2-104852 | 2:331639 | 2.585426 265311) 
13 1.425761 [ 1.601032 1.795856 2.012196 2.252192 2-518170 [2.812665 | 3138.8 
JJ 1468534 1.665074 | 1.885649 | 29132928 | 2:409845 | 2-719624 I 3.452271 
Til. 1.512590 1.731676 1.979932 2. 260904 2.578534 2˙937194 3341727 3.797498 
* 1.557967 1.800944 2.078928 2.3965 58 2.759032 3.172169 3.642482 4 177248 
18. 1.60476 |_1-872981 |_2-182875 | 2540352 |_ 2952164 | 3-425943 |_ 3:979396 | 4.59499; 
—\ 1.652848 | 4947900 | 2-292018 | 2.692773 | 3-158815 | 3-700018 | 4.327633 5.054470 
a 1.792433 | 2-025817 | 2.406619 | 2854339 | 3:379932 | 3-996019 | 4-717120 | 6.55991) 
| 1.753506 2.106849 | 2+526950 3.25600 3.616828 4+31570L | 5141661 [ 6.115909 
do 1.806111 2.191123 2.653299 | 3-: 3 27135 2 235 869684 40660957 5 604411 8.727500 
2 1.860295 2.278768 | 2.785963 3.39964 | 4140562 | 5033834 | CoS | 7.450250 
122 1.916103 | 2.369919] 2:925261 | 3.653537 4430402436540 6.658600 | 8.140275 f 
43 1-973587 | 244716 3-071524 1 3: 819750 4.740530 [6871464] 7-257874 | 8.954302 
. 3032794 | _ 2-$63304 | 3225100 | 4-048935 1 $:072367'1 6:349191" 1" 7.90007 4 9-849733 
25 2-093778 | 2-665836 | 3. -386355 | 4291871 | $:427433 | 6848475 | 8.623081 | 10.834766. 
« - 264 FEFVL. | #75470. 4 3 5556734549383 $-807353 | 7395353 | 9399158 11.918177 
27 2.221289 | 2-883359 | 3733456 | 4822346 | 6-213868 | 7-988061I | 10.245c82 | 13.109994 
| 280 2.287928 2.998703 | 3.920129 8.111687 _ 6.648838. 8.627106 | 11.167139 14.420994 
200 2.356566 3. 118651 4.116136] F. . 418388 7-114257 9317275 12.172182 [15.863093 
5 2.427262 3. 243398 4.321942 5.743491 7612255 10.062657 13.267678 17.449402 
31 2.500080 | 3.373133 4.538039 6.588101 | 8.145113 10.867669 14.461769 19 194342 
32 2.8783 _ 3-508059 4.754941 }__ 6:453387 |_8-715271 | 11737883 15-763329 [21113777 
33 2.652335] 3648381 5.003189 | 6.840590 | 9.325340] 12.676050 17.182028 23.225165 
134 2.7319 | 3:794316 | 6253348 7-251025 9.978114 | 13-690I34 j 18-72841L | 25.5476/1 | 
7 2.813862 | 3:946089 | 5.5 16015 7.686087 10.676581 14.785344 20.413968 [28.192430 
* 2.898278 4193933 5.791816 | 8.147252 11.423942 15.958172 22.251225 | 304912681 
37 2985227 4.268090 | 6.081407 8.536087 12.223618 8| 1: 17-245626 | 24-253835 | 34903949 
28] 3-074783 | 4438813 | 6.365477 | 9-154252 | 13079271 18.625276 | 26:436680 | 37 4 4344 
39 3-167027 4+616366 | 6.704751 9.703507 13.994820 | 20.115298 | 28.815982 | 41 14477 
. 8 262038 4.801021 7-239989 10.285718 14 14.974458 21724521 31.409420 | 45 259257 
| 41] 3 359899 4.993061 | 7.391988 10.902861 {| 16. 022670 | 23+462483 34236268 | 49.785182 
42] 3.460696 " 192784] 7.761588 | 11:557033 | 17-144257 | 25-339482 | 37-317532 | 54 76372! 
| 43] 3554517 | 6.450495 8.149667 | 12.250455 | 18 344355 27.366640 40.676110 600 240071 
144 3. 671452 9616515 8.557150 | 12. 985482. _19.628460 | 29.555972 44.336960 | 66.2647" 17 
BYE 3.781596 | 5-841 176 | 8.985008 13 764611 21.002452 31.920449 48.327286 | 72 890486 
46 3.895044 6.074823 9.434258 1459487 22.472623 3447485 $2-676742 | 80179534 
47 4.11895 | 6.317816 | 9.905971 | 15.465917 | 244577 37232012 5741764988 197490 
48] 4132252 6.570528] 10:401270 | 16.393872 | 25.728907 40.210573 62.585237 | 9701723 
49 4.256219 6.833349 | 10.921333 | 17377504 | 27. 529939 | 43-427419 | 68.217908 [106.2 18960. 
— a — —— — — — — — — pw 
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Compound Intereſt. 


he Amount of One Pound, in any Number of Years, from 50 to 100, at 
ſeveral Rates of 3, 4, 5, 6; 7, 8, 9, and 10 J. per Cent. per Ann. 


2 


3 per Cent. | 4 per Cent 


4.383906 
4+515423 
4.650886 
4.770112 
4.934125 
5.082149 


7.106983 
7390951 
7.5865 89 
14994052 
8.313814 
8.646357 


14.635631 


11.467400 
12.040770 
12.642808 
13.274949 
13938696 


5 per Cent. 6 per Cent. | 


7 per ( Cent 3 per Cent. | 9 per Cent. 10 per Cent. 


18.420154 
19.525363 
20.696885 
21.938698 
23.255020 


24.550322 | 


29457025 
31.519017 


36.086122 
38.612151 
41.315001 


5˙2346 13 


8.992222 


15.367412 


26.129341 44207052 


27.697101 


47.320154 


33.725348 


46.901612 
50.652741 
54.706041 


59-0925 24 
63.50 26 
68.913856 


117. 300805 
129. 129942 
142.5042936 
96.295145 1156.247229 
104.9617080 171.871952 
114.408 262 189.0559147 | 


14*357520 
81.049697 
88.344170 


74.426954 
80.381182 


124.7050056 207.9650652 
135.9284560 
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16.135783 228.761568 
16.942572 
17.789701 
18.679186 


19.613145 
20.593802 
21.523493 
22.704667 

23.839901 
25.031895 
26.283490 


9.351910 
9 725987 
10. 115026 
10.519627 


10.940413 
11.378029 
11.833150 
12.206476 
12.298735 
13.310685 
13.843112 
14.396835 | 27.597665 
14-972710 | 25-977548 
15.571618 [30.425426 


9.194483 31.947747 
16.842262 [33545134 
73] 8.652018 | 174515953 | 33˙222391 
74] 8.911578 18.2I6591 | 35.983510 


57 5.391551 
58 5.553401 
; 59 5.720003 
5.891693 
6.06 8351 
624 6.250402 
63] 6.437914 
6.631051 
65]_6+329952 


| 66] 7.034882 
67] 7245929 
68] 7.463307 
69] 7.687206 
7.917822 


711 8.155357 
72] 8.400017 


29.358927 
31.120463 


32.987691 
34.960952 


37.064969 
39.288868 


50.612653] 86.811611 1484162017] 251.637725 
54.155539] 92.756540] 161.4565980 276. 801498 
22.946427] 101. 2570640 178.0312920 304.48 1648 
62.002677] 109.3576290 191.8741080 334.9298172 
56.342864] 118.1106239 209.1427780 368.4227940 
70.986865 127.5473 8] 227.9656280 405. 265073 
41.645200 754955945] 1374759117] 248482525 445751580 
44.444972 $1.272861] 148.7 72846 270.8449530 490. 370728 
45.793670] 86.96 1962 160.68 2234] 295.2220990 539.4507812 
49.601290 93.049299 173.5268130 3217/92088] 593.3485693 
52.577368 | 994562750] 187-419755| 330.7533760 652.6834563 
55.732010 06.532142] 202.413338] 382.3211800 717.95 1758 
59.075930 [13.989392] 218.5506406 _416-7 30080 789.746978 
62.620486 121.9686500 236.094918] 454-235 794 72167c« 
66.377713 [139-506455] 254.9825110 495117016 
70.360378 [139-641907] 275381112] 539677547 
74·5 82001 149.4168400 297.4116010 588.2485 26 1156.268550 
75 9.178926 8.94525 38.832686 29.256221 159.376019]_321-204529]_041-190394 
76] 9:454293 19.703065 404774320 | $3-800336 [171.067341] 346. 900892 098.898074 
77 9.737922 20.491187 | 42.813036 88.828356 83.042054] 374.65 2963] 761.79 8901 
780 10.030060 | 21.310835 44.953688 94.158058 195.8549980 404.625 200 830.3608020 1692.892784 
79] 10.330962 [22.153 269 47201372 98.807541 20). 564848] 436.9952168 905093274] x | 
800 10.540891 [23.949799 [42.551441 [1054795993 [224-2343$5|_471-954834\_986-551669] 2048.400259 
$1] 10.960117 | 23-971791 | 52.039513 [112.143753 [239-930795| 509+711220[1075+4341319 


$2] 11.283921 | 24.930663 [54.641489 [118.872378 |256.725950] 550448$118[1172.122037 
83] 11.627588 | 25.927889 | 57-373563 [126.004721 [274.696767| 594-527167]1277-613021 $7 
$4] 11-976416 | 26 965005 | 609242241 [33.565004 5935925549 642.08934101392.598193 2999.062833 
8512.335709 28.543505 [88.254352 [1414575904 [31450328] 093.456458|L517.332C3c 
86 12.705780 29.165349 56.417071 50.073539 336.5153510 748.9330071654. 545913 
$7] 13.086953 30.331963 [59.737925 19.078057 360.0714260 808.8476481 803.45 5045 
13.479562 31.545242 73.224821 [68.622741 [385.2764260 873.5 554591 965.765 999 

89] 13.883949 | 32.807051 [76.886062 78.740105 [12.245776 943.4398962 142.6684939 
90] 14. 200467 34.119333 80.730365 189.4645 11 [441.10 298001018.915088 2335˙5265 83 5313.022756 
91] 14.729481 [35.484107 | 84.766883 200. 832382 471.9801881 100.4282950 234 723976 844.3250 
15.171366 36.903471] 89.005 227 [212.8823265 303.1880 2ſ1288.462530074.335774 4428.75 | 

93] 15-626507 | 35-379610 | 93-455489 [225-655 264 [540-370118]1283-53956$3024+574656| 7071.63228A 
578.1960203 88.222728 296. 786375 7778.795611 

518.6697480149 7.120546 35934497145 85 56.67627 
661.9766300 1616890190039 16.911892 9412.343899 4 
708. 31499401746 · 244054 269.43 2962 10353.578289 
757. 89704401885. 9407180465 3.58 3018/1 1386.936118 
319.949837/2036. 8139755072. 5 1449C[12527-32973- | 
$07.716325!2109-761253155 28. 1070 11 3780.512705 


3628.866023 
3991.752631 


4830.02068 


94] 16.095302 39.914794 

16.578161 [41.511386 
ee e os ol, 30.4 IA. 
960 17.075 50643 171841 
9717.587771 44.898715, 
93] 18.145404 45.694664 | 
99] 18.65 8866 


| 454562450 
1001 19.218632 | 50.5 24.945 


98.128263 [239.1945$0 
103034676 253-546255 
108. 186410 [268.759030 
113.595731 284.584572 
19.275517 301.9776646 
125423923} 2.20:290305 
131.5601258 339.3020844 
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The Preſent Value of One Pound, Payable at the End of any Number of ye. 
not excceding 190, Diſcounting at the ſeveral Rates of 3, 4, 5, 6, 7, 8 as 
and 101. per Cent. per Ann. Compound Intereſt. „ 8, q, 


E. per Cent . | 4 per Cent. 5 per Cent. (6 per Cent. 7 per Cent. 8 per Cent. | 9 per Cent. 


N 970874 | 851539] «952381 343395 5 car 
; 3 f 8457922592 2174311 

2 474 | -924556] eds 38857 7439 857% See | $09! 
3 
4 
— 


| -915142 88895[ 863838 .$39619 816298 793832 | n Tn 
708425 68301 
3 


888487 834804] 822702 «792094 762895 735505 
9821 Sec 
—— 


862609 821927 25 2835⁴⁸ 747258 712986 8806 


6837484] 790315 746216 .704960 | 666342 .630170 26267 : 
7 813092| 759918 710582 | .665057 | 5622750 383491 J 7705 56499 
8]. 789499 | 735690 | .576839 | .627412| .582009 | .540269 | .g01865 46855 
9 e760417 | +702597 | 644609 394898 543934 | 500249 460428 42485 
19 _-744994 |__+075564 | 613933 | +558395 25095349 | 463194 4422411 38560 
11 722421] «649551 | 84579 526787 4753 428883 3875333223 . 


259. | 
3 18631 g = 
289654 $7 


12] 701380] «524597 | 5568327] 495969 444012 4397114 | 3555 
133 680951 | 600574 | 530321] «463839 | 4414965 | ' 367698 2 
144 661118 577475 505068 442201 387817 340461 «299246 a; 
15 +641862 555265 | 4810171 417266 2362445 315242 274538 2393927 | | 
16] 623167 3533958458112] 4393546 | 333735 291891 251870 217752 [f 
171 505017 513373 436297 371314 316574 2702692231073 197840 HM 
1180 587395 473628 415521 350344 295854 250249 211994 17785 BY 
Ig] 570288 474043 | 395734 330513] 276508 231712 194490 9 BY 


[_20|__-553576 ]__+4503%7 | 376890 | _.311805 | «258419 | .214548 | 0178431 5 i | 
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210 3537349] 438834 [ 358942 294755 247513 198557 163698 — © |- 

122 .521392 | 3 341850] 277505 | 225713 183941 150182 428 © | 

23] 506692 403740 [ 2325775 251797 210947 170315 137781 (111678 BE 

24] 491934 | 390121 310068 +246979 «197147 157699 126405 101626 1 

250 +477606 IL 295303 |__+232999 184249 146018 a 1 

| 26 | 463695 3 OG 9 281241 219810 | 172196 135202 59 21 08 ns S hoy 

| 27 450159 | 346816 267848] 207368 160930 125187 panes Pe 1 . 

| 23] +437077 | 333477 «255094 | +195630 | 150402 115914 89548 069343 1 

129 424346 325651] . 242946 184557 140563] 107328 082155 063039 J 

| q_3Y__-411987 |__ 393319 231372 2411 | 131367 | 099377 | 075371 | 059291 WE | 

ol” "wy 3] 399987 | 290460 220359 | 164255 | .122773 92016 | 059148 | 552099 | RS | * 

| 23)  +377000 } 274096 |  ng9873 | +146156 |. -.n07235 078839 | 058200 | 043057 We | 

34 366045 | +2035 52 190355 137012 100219 073045 054395 039143 I 

135 355383 «253419. 28129 ___130105 | 093603 «067935 048986 035594 BS | 

1 3%] 345032 243669 172657 122741 087535 062625 044941 032349 = | 

"i | 37] 1334993} 234797 | 164436 | -115793 | 81809] 57986] 41231] 929400 © | 

Wl 390 315754] 210921] 149148] 103056 | 71465 | 0497131 53470 | 024304 | AK | *© 

{8 | 40 « 306557 | 203289 442046 — 227222 0667 80 046031[ 031838 «022095 E 8 

1 141 „297658 200278 «125282 | 091719 «062412 | 042621 029209 020080 I s 

* 44 28 8959 192575 128840 0865 27 059329 039464 026797 018260 3 G 

1 144285543 [183158] 1224 81630 54513] 036541 | 24584 1680 WW | 

k 11 144 272372 9.178046 116861 5 07700 | 050946 033834 022555 015091 | I = G 

. . 24429 171198 111297222550] 4.047614 | .031328 020692 | 213721 

4 1460 256737 164614 105997 | 068538 044499 | .029007 018984] .£012472| WW © | 5 

1 1471 249259 158283] 100949 | 264658 041587 026859 017416] 11338 8 | - 

1 480 „241999 | 152195 956142 060998 035867 | 024869 | 015978 | 010307 1 

WH. 1 49] +234959 | +146341 091564 57546 | 4036324. 023027 014659 | . .0c9370] We) - 

1 2 22802440713 28724 «054259 | 2332948 «221221 | 013449]  +005519 | Wh 1 
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| W i 
; mY 1 3 
| 5 * A B . E } 
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TABLE II. continu'd. 
| | 
| | ih 
| A 
Being the preſent Value of One Pound, payable at the end of any Number of Years, 
from 51 to 100, Diſcounting at the ſeveral Rates of 3, 4, 5, 6, 7, 8, 9, 
and 101, per Cent. per Ann. Compound Intereſt, f 
Ne. 2 per Cent, 4 per Cent. 5 per ( Cent. 6 per Cent. |7 per Cent. |8 per Cent. 9 per Cent. LO per Cent. 
51 221463 135301 08305 1 051215 31727 019742 012338 007744 
52 215013 130097 079096 | 048316 | «©2965 1 518280 „011319 007040 
533 208750 125093 075330 045582 027711 016925 «010385 | 005400 
54] +202670 «120282 | 4071743 043001 025 899 015672 «009527 | 005818 
55. 195752 U 115555 868325 — 40507 22424 014511 | 008741 005289 
5% 191036 111207 06503 038271] 922621 13436 (08019 004803 
57] 185472] 106930 061974 «036105 021141 12441 07357 001371 
588 180070 102817 «059923 | 034061 019758 011519 006749 00974 
59 174285 2 ea. «032123 | 018465 010666 006192 003613 
2722240 [523525214 17252 009876 | 005681 | 003284 
6 164789 | 091494 | 050986 | 028598 | 016128 |. 59144 | 005212 002986 | 
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T ABL E III. 


The Amount of One Pound, 


Compound Intereſt. 


in any Number of Years not exceeding 100 
at the ſeveral Rates of 3, 4, 5, 6, 7, 8, 9, and 10 0. Ld Cent, __ Ann, 
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EB per C Cent. 


f 


4 per Cent. 5 per Cent. 6 per Cent. 7 per Cent. 8 per Cent. 


9 per Cent. 
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l per Cent, 
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TABLE III. continued. 
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mount of One Pound, in any Number of Years not exccedins 
he ſeveral Rates of 3, 4, 5, 6, 7, 8, 9, and 10 


S 


J. per Cent. 


6 


Ye 3 per Cent. 


per Cent. 5 per Cent. 


6 per Cent. 


| 7 per Cent. 


8 per Cent. 
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per Cent, 


Io per Cent 
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The Preſent Value of One Pound per Anmm, for any Number, 
not exceeding 100, at the ſeveral Rates of 
per Cent. per Annum, Compound Intereſt. 


of Years to come 
| n : 9 
3, 45 55 575 75 9,9 and 101 


Ye. | 3 per Cent. 4 E 5 2 G per Cent. J per Cent. 8 2 — Cent. — 
il 970574 | 9615329 | 952301 | 42396 934579] 925925] 9.7421 905 
2 N 84 1.886095 1.859410 | 1.833393 1.808018 | 1.783265 | 1.759171 17557 
3] 2.828612 2.775091 2.723248] 2.673012 2.624316 24577297 | 2.531295 2.486859 
4 3.717099 3629896 3.545950] 2465106 | 3.337211 | 3.312127 3˙229720 3.16986; 
5 4.579707 4.431823 [4.329177 4.212364 4.100198 | 3992719 3:339651 | 3.79074) 
6 5.497192 5242137 | 5.075612 4.917325 | 4+766540 4.622880 4.485919 4.36251 
7] 6.239283 | 64902055 |. 5.796374 | 5.532382 | 5.389290 5.206371 5.032953 4 864 
8 7.019693 | 6.732745 | 6.463213 | 6.209794 | 5.971299 | 5746640 | 54534819 | 5.334926 
9 7.786109 | 7.435332 7.107822 6.801692 | 6.515233 | 6246889] 5 995247 | 5+759024 
10 8.530203 [8.110896 | 7.721735 |_ 7.360087 | 7.023582 [ 6.710082 | 6.417658 14356 | 
110 9.252625 | 5.762477 | 8.306415 | . 7.386575 | 7.498675 | 7-138965 | 63925191 6455081] 
12] 9.954905 | 9:385074 | 8.863252 | 8.383344 | 7.942687 | 7.536079 | 7.160725 6.813692 
13] 10634956 | 9.585648 9.393573 | 3.352683 | 8.357652 7.903777 | 7:486904 7.103356 
14| 11.296074 | 10.563124 | 9838541 | 9.294984 | 8.745463 8.244238] 7.786161 7.366688 
1511.937936 [11.118388 10.379648 | 9.712249 9.107915 [ 8 58480 [L 5 80689 7.556090 
160 12.561103 11.652297 10.837770 10. 105895 | 9.446619 | 8.851370 [ 8.312559 7.823750 
1713.165120 [12.165670 11 274067 10477260 | 9.763224 | 9.121639 8.543632 8.021553 
15] 13.753515 [12.659298 11.689587 [10.827603 10.059088 9 371888 | 8.755625 8.201412 
19 14.3 23801 | 13.133941] 12.085321 [11.158116 10.235596 96 3501 8.950115 8.364920 
20 14.877476 [13.590328 12.462211 11.469921 15.594016 | 9.818149 9128546 8.57356 
21] 15.415026 14.029162 | 12.821153 11.764077 10.835525] 10.016895 9.292244 96645694 
2215.938918 [14.451117 [13.163003 12.041582 11061242 10.200745 944246 8.771600 
23] 16.443610 | 14.856843 | 13.488574] 12.303379 11.272189 | 10.371061] 9.589207 8.383219 
2416.935544 15.246965 13.798642 [12.550357 11.469335 | 10.528760 9.706612 8.984744 
_25] 17.413149 [15.522082 14.093945 [12.783356 | 11.653585 | 19-67477S | 9822580 9.077000 
260 17.876844 | 15.982771 [ 14.375156 | 13.003166 | 11.825780 | 10.809980 9928973 94160945 
27] 18.327033 16.3 29587 | 14:643034 | 13.210534 | 11-986710 | 10.935167 | 10.0265 80 9.237223 
23] 18.764110 | 16.663065 14.898128 13.406164 12.137113 [11.051081 | 10.116128 9.306566 
29] 19,188456 | 16.983716 | 15.141074 73.590721 12.277676 | 11.153408 J 10.198283 9.369626 
30] 19.600443 | 17 292035 15.372452 13.764831 12.409043 [11.257785 10.273654 2426914 
31] 20.000430 [17.588495 [15.392811 | 13.929085 12.531816 11.349802 [10.342802 9.479013 
32] 20.388767 13.575355 15.802677 14.084043 12.646557 1143 5002 10.406240 | 9.526376 
33] 20. 765793 [18.147647 | 16.002550 14.230229 12.753792 [11.513891 [10.464441 9.569432 
34] 21.131838 [18.411199 | 16.192905 14368141 12.854011 [11.586936 [10.517836 9 60875 
35 21.487222 [18.664615 | 16.374195 [ 14.498246 | 12 947674 [11.654570 10.366822 9.644159 | 
360 21.832254. | 18.99$2$4 $9-540042 14 620987 | 13.0352C9 | 11-717195 1.611763 | 9.676508 | 
37] 22.167237 [19.1425 8016.711288 14.736780 | 13-117018 [11.775181 | 10.652994 9.705917 
35] 22.492464 19.367866 16.867893 14.846019 | 13.193475 11.828871 | 10.690820 9.73265¹ 
39] 22.808217 [19.584486 17.017041] 14 949074 13.264930 11.878 585 10.725523 9.766956 
2.114774 j_19:792775_|_17-159987 13.545297 13.231710 | 11-924615 | 19.757360 | 9.779051 | WR 
41} 23.412402 | 19.993053 | 17.294369 | 15-138016 [13.394122 | 11.967237 10.786569 | 9.799137 = | 
| 42] 23.701361 [20.185628 | 17.423298 | 15-224542 | 13.452451 | 12.006701 [10.813366 9.817397 | BY 
4323.981904 | 29.370797 | 17-545913 15.306773 13.500963 12.043242 | 10.837951 | 9.833993] Bp 
44] 24.254276 | 20.548843 | 17 662774 | 15-383182 | 134557910 | 12-077076 | 10.860505 | 9.849089 5 
45 24.518715 29.7 20041 [17.774070 15.455832 [13.806523 12. 108404 10.881197 9.862803 I 
40 24.775451 | 20.884655 | 17 880067 | 15-524370 | 13 650022 | 12.137411 [10.900181 | 9.876299] BR + 
! 47] 25.024710 3 17.981016] 15.589028 13.691609 [12.164259 10.917597 9.886610 BR | 
| 45] 25.266709 21.195133 18.077158 15.650026 13.720476 12.189139 [10.933576 9.896925 | . 
49] 25.501659 21.341474 18.168722 15.707572 13.766800 12.212165 [10.948235 9906290 | # 
5cl 25.729766 | 21.482186 18.255926 | 15.761860 | 13. 800748 12.223487 | 10961683 | 9.91434 | BE |, 
T AB LH 
£642 3 5 wy — 4 % x | 14 
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TABLE IV. continu'd.. 


eing the Prefent Value 7 One Pound 4 8 for any Number of 


\ 


Fears; to 
come not exceeding 100, at the ſeveral Rates of 3, 4 5s 6, 7. Yd 9, and 


ro l. —_ Cent. . Ann. Compound Intereſt, | 


wy _ Cent. 4 per Cent. 72 Temt. 6 per 2 7 Cane 8 per Cem 9 per LEED Cent. 
2 25.957230 21:617487 | 18.338977 | 15-$13076 | 13-832475 | 12,253229 | 10-974024 | | 9.922558 
F 26165242 | 21.747584 18.4874 | 15.861392 | 13-862126 ape {0g 1 FEATS 
| 26.374993 | 21.872677 18.493403 [15.906974 [13.889838 | 12.258434 | 10995725 935999 
26.577663 | 21.992958 | 18.565146 | 15.949975 | 13. 915736 keg by hoe 11.005253 | 94941517 
26.774430 | 22.108614 18.633472 15:990543 1_13-939941 2.318818 1.13922 2.42105 
26.965466 22.219821 18.693545 16.028814] 13.962561 | 12.332052 11.022012 [9.961915 
27.150938 22.3 26751 | 18.760519 | 16 064919 | 13.983702 12.344493 11.029369 | 9.956286 
of 27.331008 | 22.429568 | 18.319542 | 16. 098980 | 14.003460 | 12.356012 11.036118 | 9.960260 
27.506833 | 22.528431 | 18.875754 | 16.131113 14.021926 12.366678 11.042310 9.963873 
27.675566 [ 22.623491 18.929290 16.751428 14.391835 12.376554 1.42821 | 9.967157 
27.840356 | 22.7 14896] 18.980276 16.190026 14.055311 12.385698 11.053203 9.970143 
28.000346 22.902784 Nee v 1 4 vip 12.394165 e 9.972857 
28.155575 | 22-887293 [19.075080 | 164242458 | 14.084371 [12.402005 _ 11,002371, þ 9975325 
28.306481 | 22-968551 | 19.119124 16.266470 14.097637 [12.409264 11.066395 9.977568 
28.452894 23.045683 19.161071 [16.289123 14.109941 12.415989 [11.7087 9-979607 _ 
28.595043] 23-121$11 | 19.201020 | 15310493 | 14.121440 12.422209 11.073475 9.981461 
28.733052 | 23. 194049 | 194239066 [16.330654 14132187 12.427971 11.076582 9.983146 
28.367041 | 23.263509 [19.275301 [16.349673 [14.142231 [12.433307 [11.079433 9.984679 
28.967127 | 23.330297 [19.3098 11 [16.367616 [14.151618 [12.438247 | 11.032049 | 9.986071 
29.123424 23.394516 19.342677 [ 16. 38444 14.100397 12.442822 11.084448 9.987338 
29.246043 23.456266 | 194373978 16.4005 13 14.168590 12.447057 11086550] 9.988489 
29.365090 23.515640 19.403789 [16.415578 14176252 124577 11.988570 | 9.989535 
29.480670 | 23.572731 | 19-432180 | 16.429791 14.183413 | 12.454010 | 11.090523 | 9.990487 
29.592884 | 23.527626 19.459219 | 16.443199 | 14.190106 | 12.457973 11.092223 9-991351 
29.701829 23.580410 9.484970 |_16.455548 14196381 12.461085 1193282 9.992138 
29. 307601 | 23.731163 19.509495 16.467781 14.202207 | 12.463969 11.095213 9. 992852 
29.910293 234779365 | 194532853 [16.479039 | 14.207670 12.466638 [11.096526 9.993502 
30. oo 9923.826889 19.555098 16.489659 | 14.212776 [12.469 109 11.097730 | 9.994093 
| 30. 106789 | 23-$72009 19.576284 16.499678 | 14.217547 | 12.471397 | 11.098835 9.994630 
30.200755 23.915393 19.596461 | 16.509134 [14.222007 12.473516 11.099849 | 9.995118 
30.292006 23.957109 | 19:515677 [16.5 18048 14.226175 12.475478 11.100778 958580 
30.380589 23.997220. 194633978 16.526450 14.230070 | 12.477295 | 11.101632 9.995965 
30.466591 | 24.035789 | 195651408 [16.534396 14.233710] 12.478977 [11.102414 9996332 
30.550088 | 24.072874] 19.668007 | 16. 541883 [14.237113 [12.480534] 11.103132 | 9.996666 
| IH 37113 | Z 9.99 
30.631154] 24.108633 19.583815 16.548947 14.240292 12.481076 , 1 1.103791 9.996909 
30. 70985824. 142820 19.598873 16. 555610 [14.243264 12.483311 11.104396 9.997244 
30.786270 24.175788 | 194713212 [16.561896 14.245041 12.484548 11.104950 9.997495 
30.860457 24.207489 19.729859 16.567827 14.248637 [12.485692 11.105459 9.997723 
30.932482 24.237970 19.729875 [16.573421 14.25 1062 12.486751 11.104925 9.997920 
31.002410 | 24. 267279 | _19-752262 16.575699 14.253329 12.487734 1.10822. 9. 998118 
d 24.295461 19.764059 16.583679 | 14.255448 12.488642 11.106746 9. 998289 
92 31.136215 | 24322558 | 194775294 | 16.588376 | 14.257428 12.489484 11.107107 | 94998444 
31.200209 24.348614 19.785994 + 592808 | 14-259279 | 124490263 | 11.107437 [9.998586 
94 e 24.373667 | 194736185 | 164596988 14.261008 12.490984 I1-107741 | 94968714 
5 27-322 59 [245397757 (19. 805 $91 «600932 | 14.262625 12. 491652 11.108019 | 9.998831 
96, 31.381222 | 24.422900 | 19.815134 16.604653 | 14.264135 12.492271 [11.108274 9.998937 
40 31.438080 24.443193 19.823937 16.608 162 14.265547 12.492843 11.108509 9.999034 
99] 31.493281 [ 24.464508 19.832321 16.611475 14.266866 12.493373 11.108723 | 9.999122 
39] 31.546875 [ys 485200 | 19.840306 | 16.614599 | 14.268099 | 12. 493864 | 11.108921 94999202 
100! 314598908 24. 505000 19.847210 | 16.617546 | 14. _14-269252 12.494319 11. 109101 9.999274 
.S. 33. 333333 33 — «000020 20 | 20.000000 1 16 —5 57 14.285 14. 285704 | 12. — o | 11.111111 _19:990009 
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Money, for any Number of Years, nor exceed- 


pal | 


and under 8 J. per Cent. I find the 50.422921 


The Uſe of the preceding Tables, 
The Amount or preſent Value of any Sum df 


ing 100, at any of the afbreſaid Rates of Intereſt, 
is thus found: 3 4 
Lock in the firſt or ſecond Table for the Num- 
ber ot Years, and even with that Number, un- 
der the Rate of Intereſt, is the Amount or pre- 
ſent Value of 1/, which Amount or preſent Va- 
lue ſo found, being multiply d by the Principal 
Sum, the Product is the Amount or preſent Va- 
hie requir d. 5 . 
After the ſame manner, the Amount or pre- 
ſant Value of any Annuity, or other yearly Pay- 
ment, is found, by the third or fourth Table. 


Examples. 


Queſt. 1. Nhat will 125 l. amount unto in 15 
Years, at 5 l. per Cent. per Ann. Compound In- 
In Table I. even with 15 Tears, 5 „ 
and under 53 J. per Cent. 1 find the 2.078928 
„ Sy. 
Which multiply d by the Principal - - 125 


The Produck will be - - - 239.866, Sc. 


Anſ. 259 l. 175, 4 d. 


Queſt. 2, What n the preſent Value of 1591. 
17 8. 4 d. to be paid at the End of 15 Tears, 
diſcounting at the Rate of 5 J. per Cent. per Ann, 
Compound Intereft ? | 


In Table II. even with 15 Years, 
and under 5 J. per Cent. I find the pre- > .481017 
ſent Value of 1 /. ro be | 


Which multiply'd by the Princi- © 259.3667 


—— 


| Queſt, 5- Mhat will 1501. 55. 0: 4. amoun 


unto in 21 Tears, at 8 l. per Cent. per Ann, Com 

pound Intereſt? | ; 
In Table I. even muy 21 Mar, | 

and under 8 J. per Cent. I find the A- &. 

mount of 1 J. to be | 933030 


Which multiply'd by - - - - - - - 150,252 


The Product will be - - - - <4 736.343, Ge 


— 


Anſw. 756 J. 61. 10 4 d. 


Which Anſwer is the ſame with that given tg 
the third Queſtion, and ſhews the Agreement of 
the Tables one with rhe other. 


| , Queſt. 6. One having the Leaſe of an Eſtate” 


Value 691. per Ann, more than the reſerv'd Rent 
12 Tears to come, would know what Sum ought bs 
be paid, to add 28 Tears to the Term, and thereby 
make it 40 Tears to come, computing at the Rat: 


| of 61. per Cent. per Ann. Compound Intereſt 2 


I find in Tab. IV. the preſent Value 

of 1 J. per Ann. for 40 Years to come, C15. 04629) 

ar 6 J. per Cent. ” Ann. tobe JI | 

I find, in the ſame Table, the Value | 

of 1 /, per Ann. for 12 Years to come, © 8.383844 
at the ſame Rate, to be | 

The Difference is + - - - - - 6,662453 

Which multiplyd by ---- ---.. & 


— 


The Product will be 399.747180 


* — — 


Anſw. 3991. 145. 114 d. 
| Queſt, 7, A. has the Poſſeſſion of an Eſlate of 


100]. per Ann. 15 Tears to come, B. has the R. 
verſion of the ſame Eſtate fer ever, after the Exji- 
ration of the ſaid 15 Tears. It ij demanded, What 
j the preſent Value of A's Term of 15 Tears ? And, 
What the preſent Value of B's Reverſion, computing 


The Product will be e 125.00, Ce. at the Rate of 5 l. per Cent. per Ann. Compound 


Anſw. 125 l. 


Queſt, 3. What will 15 1. per Ann. amount un- 
#0 in 21 Tears, at $1, per Cent. per Ann. Com- 
pound Intereſt ? | | | 


In Table III. even with 21 Years, 


Amount of 1 J. per Ann. to be 
Which multiplyd by-. -- - -- 15 


The Product will be - - - - - 756.343315 


Anſw. 7561. 65. 107 d. 


Queſt 4. hat # the preſent Value of 15]. per 


Ann. for 21 Tears to come, at 8]. per Cent. per 
Ann, Compound Interest ? 


In Table IV. even with 21 Years, 
and under 8 JI. per Cent. I find the (10.016805 
preſent Value of 1 J. per Ann. to be 

Which multiply'd by - - - - 15 


—— 


The Product will be- 150,252075 


Intereſt ? 


I find in the laſt Line of Table 
IV. under 5 J. per Cent. the Fee | 
Simple of 11. per Ann, to be worth 2000. 
20 J. which multiply'd by 100, the 
Productis J | 
Il find in the ſame Table, the Value 
of 1 1. per Ann. 15 Years to come, 
at tie ſame Rare, to be 10.379658 1037.9658 
which multiply'd by 100, the Pro- 
duct is _ 


The Difference is - - + - 962.034 
Arſ. 1037 l. 194. 3 ad. the Poſſeſſ. 15 Vs. to come. 


9621. os, 8 4d. the Reverſ. after the ſaid 
2 5 | (15 Yea! 


* 
— 


25001, - - - the Fee Simple. 


| Queſt. 8. For 4 Leaſe of certain Profits for ſeuen 
Tears, A, makes two Offers, either to pa) 1501.4 
a Fine, and 300 l. per Ann, or 1700 l. Fine, wit“. 


out any Rent. B. bids 6501. Fine, and 200 of 30 


Anſw. 150 J. 5s. 044, 


Ann, And C. 2001, Fine, and 405 l. per 1 


amount to in the tame time 


The Amounts of the ſaid Offers, at the End of 


ancts will be the preſent Value of the ſaid ſeveral 


\ 


r 
The Queſtion $5, Lich. the beſt Offer, and what” 


the Difference, computing at the Rate of 51. per 
Cent. per Ann. Compound Intereſt ® 


at 5 / per Cent. (in Table I.) multi- C 211 01. 3; 
ade hath ak; f N Ann. in 
The Amount of 1 /. per Ann. Tm 9 82 


The Amount of 11. in 7 na 3 


7 Years, at · 5 | per Cent. . in Ta- 
ble III.) multiply'd by 300 J. 15 


Therefore A's firſt Offer, at 110 
End of 7 Years, will amount unto 2653 13 ©4 


—— — — 


The amount of 1 J. in 7 Years, 
at 5 J. per Cent. mu:riply'd by 


. 2392 01 0 
1700 1. is what A's 2d Offer wilt (23 3 


The Amount of 1 J. in 7 Years, 8 
at 5 J. per Cent. mulriply'd by 650¼. C 914 12 33 
15 | | | 
7 Years, at 5 l. per Cent. multiply'd | 


The Amor of 11 per Ann, in | 
1628 08 o 
by 200 J. is 


Therefore B's Offer, at the End | 
of 7 Years, will amount unto £343: 00" Oh 


The Amount of 1 J. in 7 Years, 

at 5 J. per Cent. multiply d by 3 281 08 05 

The Amcunr of 1 J. per Aun. in | 
dan 10 03 


7 Years, at 5 J. per Cent. multiply d 
by 405 J. 1s 


——U— — — 


Therefore C's Offer, at the _— Pm: 
of 7 Years, will amount unto 3578 18 08 


the ſaid Term, being thus known, look (in Tab. 
II.) for the preſent Value of 1 J. payable at the 
End of 7 Years, at 5 J. per Cent. which will be 
found to be . 10682. Which ſaid Value being 
multiply'd by rhe ſaid ſeveral Amounts, the Pro- 


% 


Offers; Viz. | 


| 3 2 
The preſent Value of As 1& will be 1885 18 03 
i A'S2d 1790 oo o 
B's - - 1807 og o6 
C's - 2543 cg 08 
543 89 

Therefore the preſent Value of what C offers, 
is more than As iſt. 657 11 05 
A's 2d, 843 09 08 
| Bs-- 736 04 2 

Which anſwers the Queſtion. . 


Or thus : 


A's 1ſt Offer is 3ool. per Ann.? I. s, d. 
the preſent Value of which, for 7 ©1735 03 06 
Years, at 5 l. per Cent. is — 


And a Fine of - = = 150 oo oo 


| Years, at 5 J. per Cent. is 


TP - 
B's Offer is 200 l. per Ann. the? |, . d. 
preſent Value of which, for 70 1157 05 06 


And a Fine of - - - 650 00 oo 
| 1807 05 06 
C's Offer is 40 5 J. per Ann, the 15 
preſent Value of which, for 7 2343 09 00 
Years, at 5 J. per Cent. is 9 
And a Fine of - - - 200 00.00 


2543 09 08 


OE, "ib a 
Therefore C's is more than A's 1ſt 657 11 05 
| As 2d 843 09 08 


Queſt. 9. A. gives 15501. for an Annuity of 
100 J. per Ann, for 99 Tears. B puts 15 50 l. out 
at Intereſt. It » requir d to know, which will a- 
mount to the greateft Sum, at the End of the ſaid 


99 Tears, at the Rate of 61, per Cent, per Ann. 
Compound Iuteret 2 | 


The Amount of 1 /. per Ann. I. 5. di. 
in 99 Years, at 61. per. Cent, (in 81827 03 06 
Tab. III.) mulriply'd by 100 J. is 

The Amount of 1 J. in 997 | 
Years, at El. per Cent. (in Cee, 8 
mulnply'd by 1550 J. is 


1 


| will amount to more than B's 


Therefore As 1 00 l. per Ann. 7 N 
35677 18 0; 


15501. in that Term. 


Which anſwers the Queſtion. 


If che preſent Value of that Difference is requi- 
red, find the preſent Value of 1 J. payable at the 
End of 99 years, at 61, per Cent. (in Table Il.) 
which multiply'd by the Difference, the Product 
oo be the preſent Value thereof; viz. 1111, 95, 


The preſent Value of the Difference is likewiſe 
thus found : 1 
Find the preſent Value of 1. 
per Ann. for g9 years to come, at 
6 1. per Cent. (in Tab. IV.) which 
mulriply'd by 100 J. the Pro- N 
duct will be „ 
V hich is the preſent Value of 
100 /, per Ann, for 99 years, at 
6 J. per Cent. 


And from which ſubtract 1550 o 00 


In — — 


There will remain — — 111 og 02 


— — — 


Which is the preſent Value of the Difference. 
Or thus: 


The Intereſt 


of R's 15591. at 6 l. per Cent. is 
93 l. per Ann. 


Therefore 4. receives 7 J. per Ann, 


. eee more than B. 
1883 48598 | | 1 3 
| ; — | The preſent Value of 7 /. per | 
As 2d Offer, is a Fine of 1700 oo oo | Ann. for 99 years to come, at 116 06 oo 
6 Nen 8 — ' 61, per Cent. is 8 | 
Vol. II. | = 


Uu u The 
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The preſent Value of 1550 to be 
paid at the end of 99 years, is 


: — 


Therefore the preſent Value of 2111 
the Difference, 1s 8115 N 


After the ſame manner, moſt other uſeful Que- 
ſtions in Compound Intereſt, are eaſily anſwer d. 
INTERTIES in a Building, are thoſe ſmall 
pieces of Timber that lie horizontally between 
the Sommers; or between them and the Sell or 
eaſon. 
INTERVAL of the Fits of eaſie Reflexion, 
and of eaſie Tranſmiſſion of the Rays of Light, 


is the Spaces between every Return of the Fit 


and the next Return. n 


Theſe Intervals Sir IJ. Newton ſhews how to 


collect, and thence to determine whether the Rays 


ſnall be reflected or tranſmitted at their ſubſe- 


quent Incidence on any pellucid Medium. (See 
Light, Se. and Newton's Oprticks, Book 2. Part 3.) 

INTESTINES, are a long and large Pipe, 
which by ſeveral Turnings and Windings reaches 
from the Pylorus to the Anus: They are knit all 
along the Edge of a Membrane call d the Meſen- 
zery, and are uſually fix times as long as the Bo- 


dy to which they belong; thar ſo the Chyle 
which eſcapes the Lacteals of one of the Guts 


may be taken up by thoſe in the next. They 
have three Coats, of which the inmoſt is made 
up of ſhort Fibres bound together by fine Blood- 
Veſſels, and diſpoſed as thoſe of rhe Stomach : 
For the Length of a Fibre is the 'Thickneſs of rhe 
Coat. This Coat being much larger than ths o- 
thers, lies in Wrinkles or Plaits, which are call d 
Valvulæ Conniventes, It hath alſo a great num- 
ber of little Glands, which in the ſmall Guts lie 
in cluſters every where, but where they are knit 
to the Meſentery. Theſe Glands ſeem to ſepa- 


rate a Liquor for the dilating of the thick Chy le, 


that it may the more eaſily enter the ſmall Ori- 
fices of the Lacteals. The ſecond Coat is made 
up of two Orders of Muſcular Fibres, one running 
ſtrait, according to the length of the Guts; the 
other goes round, deſcribing rather a Spiral than 
a Circular Line. By the ſucceſſive Motion of 
theſe two Orders of Fibres, the Guts are in a con- 
tinual Undulation ; which is call'd the Vermicular 
or Periſtaltick Motion of the Inteſtines. The third 


and external Coat is common, and comes from 
Peritonæum. Wy 


The Inteftines, tho properly bur one continued 


Pipe, yer are divided into Six Parts; Three thin 


and ſmall, and Three thick and great. The thin 
and ſmall are the Duodenum, the Fejunum and 


eum. Thick and great Guts are the Cæcum, 


Colon, and Rectum: See thoſe Words. 
INTESTINE Motion of the Parts of Fluids. 

Where the attracting Corpuſcles of any Fluid are 

Elaſtick, they muſt neceſſarily produce an Inteſ- 


tine Motion; and this greater or leſſer, according | 


to che Degrees of their Elaſticity and attractive 


Forces. | 


For two Elaſtick Particles, after meeting, will 
fly from one another (abſtracting from the Reſi- 
ſtance of the Medium) with the ſame Degree of 
Velacity that they met together with. (See Ela- 
city.) But when in leaping back from one a- 


nother they approach other Particles, their Velo- 


city will be encreaſed. 


ö 


— 


| INTRENCHMENTS, are all forts of Wort 
$ 


made to Fortifie any Poſt againſt 
Thereis uſually a Ditch with a Para 
1 e loaded with Earth, Gabions Ned 
ags, or Hogſheads filled with Eart Rn; 
Men from the Fire. n the 
INVADIATIONES, was a Te | 
uſed in the Law, for Mortgages and Plagerngt 
ſo Invadiare, was to Mortgage Land. — 
INVENIION, in Painting, Sculpture & 
4 the 15 of finding out proper Objects for a 5 
+ wag " the help = Hiſtory or ancient Fa. 
INVENTIONES, was the Term fi 
what is now call d Treaſure-Trove, N Me * 
Goods found by any Perſon, and not challen 0 
by any Owner: Which rherefore by 88 
Law was due to the King (whence that old Nhyme 
uſed to this day in many Countries by the Chil. 
dren, ho has lo# >. I have found, . 
In the King's Holy Ground.) 
And King Edw. I. we find, granted to the Barn, 
of the Ports, Inventiones ſuas per Mare & T 
ras, Go. | aa 
INVERSE Method of Fluxions, is th 
of finding the Flowing Quantity from the pom 


an Enemy: 
et, or Rows 


given; and is the ſame with what the Foreign 


Mathematicians call rhe Calculus Inteoral;: 
which Subject there is a Treatiſe er 
French by Mr. Carre, A. D. 1700, Printed at Pars 

Some call ir Summatory Arithmetick : and the 
Reaſon and Foundation of it Mr. Hayes ſheus in 
his Book of Fluxions. 


le had, in Prop. 2. of his Fourth Section, been 


ſhewing how to Inveſtigate the Area's o 

li-Form Figures: And in Cor, 3. of that ——— 
he ſnews that tis manifeſt, That any Parabo- 
la, or the Complement of any Parabola, to 
the circumſcribed Parallelogram ; or an Hy- 
perbola being given ; and ſuppoſing the Ordinate 
(See Fig. 2. anneæ d) PM ==); the Abſciſſa 
AP =x; PREOD=b'; the Axis O4=c: 
That all the PR, or b's, are: To all the P M, 
or ys :: As m : Is tom. 

And if it be required to find what Proportion 
all the b's advanced to any Power u, has to all 
the ys advanced to the ſame Powe u, it may be 
thus Inveſtigared, 85 

Suppoſe the new Curve NG to be deſcribed, 
ſo that PN be always equal or proportional to 


— 1 35 ; | 
PM ory, then it is manifeſt that the Sum of 


. 


4 
I ——_—_ 
g . 
. 


all they is equal to the Sum of all the P N. ot 
to the Curvilineeal Space © AGN: And becauſe 


— is always equal or proportional to PN, and 


PN becomes equal to O G, at the ſame 2 
| | that 


TY INV. 


INV 


—— —S}QJ 


— — 


1 


that y becomes equal to b =0OD 77 tis like- 
wiſe manifeſt, that the Sum of all rhe b is equal 


{ 4 1 


chat to inveſtigate the Proportion of all the 1 to 


all the lis the ſame thing as to inveſtigate the 
Proportion of the Curvilineal Space 40 GN to 


or proportional to rhe Sum of all the O G, or the 
Parallelogram 40 NK. Whience it appears, 


the Parallelogram 4 0GK Which ma be done 


as: : In Paraboloids and Hyperboloids, the Ge- 


neral Equation expreiſing rhe Nature of ſuch 


— _ 


EY 3 TOR 8 
Curves is ” = 5 and conſequently y = x®. 
I J 


. 


Now ſuppoſe y* 3, then x , and x = 


* which is an Equation, expreſſing the Nature 


of a Paraboliform, or Hy perboliform Curve, 

Ler the ſaid Curve be 4 NG, land 4 Þ = 
40 = c, PNS E, and d. Then 

m > 

(Hayes, Sedt. 3. Art. 900 — —=t? 7 ** 4 2 7 
:m) all the d: To all hs; 7. And hold 7 was 
put equal to „ 1 when z or P N becomes 
OG or d, then becomes bp”; and conſequently 
4 2 2 therefore m An: :: S6 : 8 
I's 

Hence we may eaſily deduce the 64 Prop. Arith. | 
Infinit. fot diſcovered by the Learned Dr. Wallis. 

CONSECTART I. 

1. For we found before 3 = x", and it is 

alſo m: m An:: FS: 2257 23. In 


the Driect Series, and 1 ?1 —— ::allthe y all 
m 


5. 0 5 5 APES 
cans 2 _= =7 * and confeqtitialy, 2 
repreſents Py in the Dimenſion requir no in creard 


| by Unity; ; fo ate all the ry to all the B. 
| 
CONSECTARTY IL 
IF 2. Hitherro we have found the Proportion of 
all the 15 „or (mulciplyivg borh by the Fluxion 


x) » & to all the b 4 „ their abſolute Value 
may be found thitis : It was by che preceaing | 


| Corollary, m: n n:: all the 3 &: all the dx 5 
that is; ſo is the Space 4 OG N, to the Rectan- 


1d c 
gle 4 O G K = 4e; Therefore nd, S all the 


] 


7 K 2 7 * ( mat; | Bur b"=d, 


. mde meb _- 
| = mz Mme a 
16e 

LF 


CONSECTARY 1. 


3 And he we ſuppoſe the Inder f — 2 4 


wy 


the 45 In the Negative Series. Whence it is e- 
vident, chat if che Exponent of the Power of the 
intercepted Diameter x, be taken for the Index 


of the Series, it will be as 1 is to the Power of 
che intercepte 


| then the Value ns- 4 i= 164. 2 : and 


1 
again, If in the place of b* we ſubfinges 2 (be: 


Val d Diameter or Index of the Series | cauſey = * WI , 25 is, when y becomes = ; 


uu 2 and 
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CONSECTARY IV. 


4 en Mercator Lem. Prop. 1 6. Logarith- 
motechn. may be deduced, upon which the Lear- 
ned Dr. Gregory's Geometrical * chiefly de- 


pends. For becauſe all the) * are = all the 


„ K, it is evident, that (rejecting the invaria- | 


ble Quantities, if there be any) all the 8 
12 2 


= == == (by putting the greateſt x =c ) 


1 — 


1 Whence we have the Demonſtration of 


the Fundamental Rule in Summatory Arithme- | 


tick, to find the Flowing Quantity of a given 
Fluxion. 


CONSECTARY V. 
5*. For inſtance, if the Right Line 40 g e be 


divided into an infinite Number of x, the Sum of 


all the Rectangles contain d under any Power of 


the Abſciſſa *, and all the x reſpectively , that 


is the Sum of all the x* x, or the Flowing Quan- | 


＋ . 
tity whereof x x is the Fluxion, is equal to 
= +7 
1 EY 


IF FI 

creaſed by Unity, and divided by the new Ex- 
ponent : And ſeeing the Thread of my Diſcourſe 
has led me on to this Head, I ſhall inſiſt more at 
large on the fame in rhe next, 


' 


PROP. I. 
75 find the Flowing Quantity of am Fluxion. 


The Samming up of Infinites, or finding the 


Sum df all the Fluxions of an unknown Quantity, 
or the finding rhe Flowing Quantity from its 
Fluxion given, is not leſs difficult in many Caſes, 
than the Reverſe is eaſie. I ſhall begin with the 


eaſieſt Examples, and proceed gradually to thoſe t 


that are more intricare and difficult. 


. Example I. 


Let ir be 881180 to find 5 Flowing Quanti- 


ty of this Fluxion 4a x, or aa &; to the In- 


dex of the Flowing Quantity add 1, and then we 


= * divide this by the Fluxionary | 


1875 *, and by the new Index © .- 1, or 1,| 
Quotient 4a x is the Flowing Quantity of the 


| a Fluxion, 


= — — = tha Power 77 * in- 


f 


p 


+ 


Example II. 


Let it be required ro find the Flowing Quang, 


ty of ayx + ax; ; the Flowing Quantity of 
the firſt Member 4 0 is Sa Y] and that ofthe 


| ſecond Member axy is = axy: Whence it | 
$ 


plain, that the Flowing Quantity of 
—= 4X), 2 n „ 


Example III. 


Let it be required to find the Flowing Qua. 
tity of 3 xxx; increaſe the Index of the Flow. 


ing Quantity æ by 1, and then we have 3* 7 
which divide by the new Index 3, and by the 


Fluxionary Letter x „ then the Quotient = 
3x3-x 

3 X 

given Fluxion. 


And Univerlally ; 
If it 2 _ d ro find the Flowing Quantity 


of mx x, increaſe the Index of the Fon. 


ing Quantity x by 1, and then we have mz” x, 
which divide by the new Index m, and by the 


Fluxionary Letter x, and there will ariſe x" for 
the Flowing Quaniity requir'd, 


hl 


Example IV. 
bY it be requird to find the Flowing 0 
tity of, 223 —; the Fluxion (Hayes, Art. 16 ) expreſsd 


by the 3 of Notation, 1 * "7, and 


the Flowing Quantity thereof is — 4 x 
— 4 ? | 


3 Thus 0 Flowing Quantity of 


Example \ V. 
Let it be quires ro find the Flowing Quan- 
J 0 the Index of 


the Power of the Fig 3 add , and 
divide by the new a and by x, the Quo- 


tient 1s = 'X* w—_ 8 — the e wy 
| x3 
tity required. | 


Example VI. 
Let it be + hen bo find the Flowing Quar- 


irhis F dur may be expreſs 4 cs 
1 3 


* 0 1 ern 3 7 
4 . z BELT # # * ; N ; n 0 
- . * . ' 2 * 4 
. 


\ F 


-—, & is the Flowing Quantity of the 


| VE 
83 ax - 44. 
| 3 77 - © 0 o 
Ee as og | 
In like manner the Fluent 94 * 101 
2 * K E 
; ; $+E PE 3 2. 
r* — XX * 2rx—xXx| or a r- * 


ſtances may ſerve togive the Reader a clearer Notion 


i. th. "A ttt dt tt. ar —— 


— 


INV 


EL 


I N iv 
5 2 X bf x x, = then the F lowing Quantity 
thereof 18 3 r 773 x* = : * * 
Example VII. 


1 5 Flowing Quantity of x x 27x, or x X 


43 


2 


— ow- 
27 7 ig2 x27 x*=2 37 * xx, and che Fl. | 


ing Quantity of 1 Vr xx is found by re- 


ducing 2/7 * — * x to an infinite Series, and 


mulriplying rhe ſame by *, and then finding the 
Flowing Quantity of every Term. 


Example VIII. 


o find the Fluent of a & r 44 In ſuch 
** where the Fluxion is affected with a <4 8 
-ulum, we muſt conſider whether the Dons 
Quantity, ſtanding before the Radical Sign, Be 
the Fluxion of the Simple or Compound Qua! _ 
ty under the ——— Vinculum, for in ſuch Caſes 
the Fluent may be found by the General Rule. 


Thus in this Example I obſerve, that 4 x is the 
Fluxion of 4 x — 4 4, and therefore the Fluent of 


- * —_ —— 
a V 44 or ax N = 44e is & ax 4 aft 


2 7.x r will be found (if ro rhe Ex- onent 
; we add 1, and divide by the new Exponent 


45 "4 by the Fluxionary Quantity 27x— 2xx)| 


to be Vara — XxX. 


Theſs Rules may be demonſtrated by Indu@ion 
alſo and bece; 1je that Method, by particular In- 


of Summarory Arithmetick, I ſhall explain the 
ſame in toe Jonowing Examples. | 


1. In the Rectangular 8 ABC: Sw. 
pole AB = a, BC =b, AP = x, P 


P M); then the Equation of the Triangle i is 


Dill. TITTTTITY A 


=” 7; Bs c 
235 


1 | | | 
= Io and the infinitely little Parallel6gtam 


it remains to be proved thatrheSum of all the x is 


gram is equal roxy; therefore all the y i. - fl 
XY) * 0 | 
* Triangle A BC. 


b x x 
= (by ſubſtitution) —= : And the Flowing 
b xx b x 4K 5 
Quantity 18 7 ( putting y = . 


EF 


''S 


Compleat the Parallelogram A B C D, then it 
is evident that the Triangle A B C is equal to the 


Sum of all the y x, and the Triangle ADC is e- 


qual to the Sum of all the xy. But both theſe Tri- 
angles are equal to the Parallelogr am, and each is 
equal to + the Parallelogram, and the Farallelo- 


. Let 4 M B be a Parabola, AP=x, PM 
= 2, the Paramerer == 1, then the Equarion of 


6: 


the Carve is x* =, and the Fluxion of the 


2 


Parabolic Space, eig. M p = Jx=x" x. 
Now it is evident, that the Sum of all thoſe Pa- 
rallelograms is equal to the Parabolick Space 


Fe i 


AMB D. And the Flowing Quanciry of n x 
E . 3 
777 (putting for & 1 r * 
which we muſt prove to be equal to the Sum ar” 
all the vx. 12 50 


Compleat the parallelogram ADB c, aha mir : | J 
is manifeſt that the Space AMB D is equal ro 


all the 9 x, and the Space A M BC is equal to all 
the x. Bur by the Method of Tangents ir is, 
: & :: 5, and ty =) Xx, he in the Para- 
bolar =m x; ego = MAy. 


Whence _ 1 = " 
Mat. 1 ” W 1 5 l 
And — n 1 
| mM | & (an ; =_ 
Adding 1 to each fi de 7 r 9 
of the > Equation 1 7 = r; | 
DS * 1 B 
En 1 
; ND N 7 
= 1 i 
0 = ; | 1 
3 + bh Senor ss 5 
1 7K 5 # 
1 
j—D b 
| 1 
m + x: * 
nan 7 * , 
i in A Cl 


Mp = to the Fluxion of the Triangle, is = » x 


W eoanacmroy "TN yy. ” * — — — 
Whence "iy 3 
| = o . „ | re 4 — * bY —— 5 
. M tn: yx! 3+ ⏑ F Fab | IL NE 
| | » mY M — 2 My 
And conſequently, 3 K* | mX — » 
of » . 8 2 
m: m I:: S: Xx: S: x ＋S:yx; 
| * Faq 5 * — 1 2 —2 
gut | A mM X IF. 
S: AS:) XK N. FOES 
þ J+ * y * f *; Oe. 
Therefore 
m 1 :: S0 ν By the ſame Method any Trinomial, 


91 
| And conſequently 


3 K S. Q. . 


m4 1 
And beſides the Examples I have produced, there 
are others which occur, to which theſe Rules cannot 
be immediately applied; and that the Reader m'y 
not be at too great a loſs in ſuch Caſes, I [hall en- 
deavour to aſſiſt him in that Particular. But firft, 
It will be neceſſary to premiſe ths 


LEMM 4. 


If a Binominal be to be rais'd to any Power, g v. 
m, (which repreſents any Number, Whole or 
Broken, Poſitive or Negative) then the Unciæ or 
Numbers prefix d to the ſeveral Terms are, 1 x 


m — o mM —0 m —1 f m — 
. 1X 0 X © 1 1 
I J 2 | I 

m— 1 mMm—2 : 
* — X, Sc. reſpectively, 


And if PP Q repreſent the Quantity to be 
raiſed to the Given Power; P the firſt Term, 
and Q the reſt, divided by that firſt Term, and 


— the Exponent of that Root or Dimenſion, 
Then 

A 
OY nel 1 
P+Pg*® =P + „ 4 
C 25 : l D ; 
—_—_ m—2N _ 
3 CQ, &c, 
+ RT NE: * Sc 


B 


For inftance, if it be required to Extract the 
Square Root of rr — xx 3 that is, to raiſe (the 
Word raiſe being uſed indifferently for involving 
or evolving any Binominal) the Binominal rr xx; 


to the Power or Dimenfion, whoſe Exponent is | 


—xXx 
2, then P rr, A 


, m , and 2; 
7 7 | | 
an que rr xXx r — 2 — 
conſequently, . 
ðů» 


1677 


5 x? 
128 7 


— Sc. 


Let it be required to raiſe the Binominal a + x 
to the Power whoſe Exponent is m, or let m be 
the Index of the Root of rhe Binominal, which 


is co be extracted. Then, P = 4, Q= 2. 


ad == u in this Caſe being = 1) m3 there- 


| ſtead of x* ſubſtitute b e 1 * Ade. 


* HTN To, +, Ge. 


54 K 


© 0 , . Ha 3 
mial Sc. or Infinito-nomial may be ile er 
an 


Given Power, v. g. To raiſe the Infini 

| . nito- noni 
4 85 b CIR 4 A, Sc. ro the Ta 
whoſe Exponent is : In the preceding B; 5 
nal Theorem, . 


Inſtead of x put bz + 1 τ =, Sc.] and 1 
Then 
Y, Seis 


it is manifeſt that a FFF T 
1 — — meg 

NEA m X 
mn — I 2 


0 _ x RY : 
—& X bz-j 41 ＋ 4x3, Oc. ＋ my 


m 
a Em A 


5 


AN De 


4 


Example I. 

Let it be required to find the Flowing Quan- 
tity of this Fluxion x 4/7 7 x x. Reduce /r —x; 
to an ( Hayes's Art. 93.) Infinite Series, and then = 
1. x * 


Fr cos at — 


ai 


= , Ge. And conſequently, ; 


W of 


— —— 


16 75 


0 2 5 X* „ ; 
Vrr —XX1S=r7x — 
Hepes 7 WO 


— — * * 


— — 
8 77 


N 


T5877 „e. And finding the Flowing Quan. 


tity of every Term of this Series, then the Sum 


of all the x /r7 — xæ& is 3 3 
II 115277 Ge. XE. 1 


| Example II. 21 


It is required to find the Flowing Quantity of 
TTX | | | | 


r + x 


ö * * £ * 4 —_ 7 bs 
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Ir is evident from the (Hayes's Art. 16.) 


* | | N 7 7 * 
Notation of Powers, thar - % - 
17 ＋ x 
8 , LTP I 5 » Axt. * 
r TAI“ . But ra] is = (Hess All. 
„ ee. And 
| | „ Oc. 
932)? rer. 


conſequent 


(> & ;» ; . e * * 7 52 * Nn 1 „ * 
* Los % * 


RE 


"INV_ 


IN V 


ST 


— [ 4 


\ 7 7 . 
7 I „ Au =7 


3 3 1 r* 25 

5 X * d : 4 — 

— a — R — ; - 18 —- 
3 E 


x? x xX* x 


X X 


| : Fr& - 
Flowing Quantity of, * + 


* ð4 ü 
37 45 


SCHOLIU M. 


-|, &c. Q. E. J. 


8 


And if we divide che Series (Examp. 1.) by 
_ 15 reduced to an infinite Series, and 
multiply the Diviſor by the Quotient, we ſhall 


„% 44 V 


: 2 * 32 x* 1 


* AAA 
„Oc. 1 18 725 | 


And in General, If the Given Fluxion conſiſts 
of Univerſal Exponents and Coefficients, reduce 
the Part under the Vinculum to an infinite Series, 
which multiply by the Part before the Vinculum, 
and find the Flowing Quantity of every Term ; 
laſtly, divide this laſt Series or the Fluent by rhe 
Part under the Radical Sign affected, with any 
the moſt convenient Exponent, and multiply the 
ſaid Part under the ſaid Exponent by the ſaid 
Quotient, ſo ſhall you have a Series expreſſing 
the Fluent of the Given Fluxion, and readily 
ſhewing when and whither the Series conſiſts of 
a ſinite Number of Terms or not. | 


The Fluemt of a Fluxion involving Surd Quanti- 
ties, may be inveſtigated after another manner, 


The Principles of ths Method are, 


1. Reduce the Given Fluxion to its ſimpleſt 
Terms, | ; 


2. Aſſume a new Equation adfected with in- 


pared with thoſe of the Given Fluxion, in order 
to determine the unknown Coefficients |. 
3. Having determined the aſſumed Coeffici- 
ents, ſubſtitute their reſpective Values in the aſ- 
ſumed Equation, and you have the Fluent of the 
Given Fluxion. | 


| 


& & * A +, &c. and the 


which x ſometimes non by much to the former: 


determined Coefficients ; ſo that reducing the 
ſame to Fluxions, the Terms of this may be com- | 


Since thy Method deſerves the Reader's Conſide- 


and that I may not be miſunderſtood, I ſhall begin 


| with ſome eaſie Examples. 


Example I. 


Let it be required to find the Fluent of 4 * 
Vax - 44, the Fluxion reduced to irs ſimpleſt 


Terms, is 4x x ax 44. 


7, Now ſuppoſe the 


. , ** > —_ 4 
Fluent of this Fluzion to be A x ax 4a, then 
it is evident that the Fluxion of this Fluent muſt 
be equal to the Given Fluxion, 5. e. A x 4 x * 
— 7 — — : 
4 — 4405 is =axXax—aal, Therefore (di- 


viding by ax — 424050 L AN AK & „ and 4 
= +}. Having thus found the true Value of the 


| indererminare Coefficient A (viz. 2) in the aſſum'd 
Equarion, ſubſtitute the ſame in place of 4, and 


| 3 A 2axn— 244 
then we have 2 x ax — aa|[* or = "ARSE 


Vax an equal to the Fluent of the Given 
Fluxion, | 


Example II. 


To fit the Pinan of —_—_ this Fhi- 


27 X— XX 


— l 


5 * . — 
xion is expreſſed thus, rx — x x X2rx—xx| * 


Suppoſe the Fluent thereof tobe Ax 2 7.x x. | 
Then the Fluxion of this Quantity is 4 4 x; 


1 — . — 


Zr X—2XXxX2rx—xx T7 = px—xx „ 
1 


=r7x—xx, and A =1 ; and conſequently, 
the Fluent of the Given Fluxion is equal to 


T 
Ar 


Example III. 
7 


To find the Fluent of d æ x xX F Aſ- 
ſame an Equarion with indeterminate Coeffici- 
ents, ſo that reducing the fame to Fluxions, the 
Terms thereof may be compared with thoſe of 
the Given Fluxion. Let the ſaid Equation be 
Yn 2111 | 
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ration, I ſhall endeavour fully to explain the ſame ; 
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nents of the Terms of the Indeterminate Series 
before the Radical Sign, may be taken different 
from thoſe above, provided that the Exponent of 
the firſt Term be not leſs than r— n + 1, and 
BS] that the following Exponents proceed regularly : 
5] Thar the Exponents of the Terms before the 
Radical Sign may be continually increaſed or de- 
| creaſed by n; for in either Caſe the Terms of 
the Fluxion of this aſſumed Equation will be- 
come Homologous to thoſe of the given Fluxion : 
That when the Exponents increaſe regularly by 
n, the Fluent will conſiſt of a finite Number of 
Terms, when F-2 7 . equal to a poſi- 
tive whole Number: And that when the Expo- 
nents decreaſe regulacly by n, the Fluent will 
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In which it may be obſerved, That the Expo- conſiſt of a finite Number of Terms, when 


1-1 


is equal to a poſitive whole Number. 


2 
This General Theorem may eaſily be applied 
to find the Fluent of any given Fluxion included 


G m 
in the General one dx x * e 1 3 


To find the Fluent of a x x a x — a a |*. I put 
the ſame equal to the General Fluxion, vix. 
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— 1 


P'S 11 3 G | 
dx xXe—+fx | — AX KAR —aaſ7, 
Then d a, J o, a, n I, m =, 
e=-—aa; and if we ſubſtitute the ſaid parti- 
cular Values of d, r, f, n, m, e in the General 


| Fluent, we ſhall have, | 
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finding the Fluent of any Fluxion by help of Serzes's, 
and therefore ſhall not farther inſiſt on theſe or o- 
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re er the Rader ( who defires to have a fuller Ac- 
count of them ) to a late Learned Treatiſe, writ by 
that Excellent Analyſt G. Cheyne, M. D. and 
entitled Fluxionum Methodus Inverſa. 


Since the Buſineſs of Infinite Series j ſometimes 

tedious and too perplext, ſeveral other particular 
1 Methods have been invented to find the Flowing 
Quantity of a Fluxion. It ſhall ſuffice, in thy place, 
T1 to give the Reader an Idea of them, which will be- 
7 come more plain and familiar by ſeveral other Ex- 
amples, to be ſcen in their proper places, : 


Example I. 
Let it be required to find the Flowing Quan- 


A 
P 
i 4 
E 


dp 


the Radius CB = r, deſcribe the Semi-circle 
AMB, and ſuppoſe AP = x; then is P B = 


x I have hitherto explained the General Methods of | 


ther Methods invented for the ſame Purpoſe, but 


mn TT Zu NF 
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Pg — — J. 5 0 ä ä 
YK — 4 S: a X VAX 44. 


2 7 . X, and M P Ny Vr xx, and Pp — 
x ; therefore the Fluxion of the Area, viz, the 
Parallelogram Mp is = 


conſequently the Sum of all the x /2r x— xx, 
that is, the Flowing Quantity ofthe given Fluxi- 
on is equal to the Semi- ſegment 4 MP. : 


Example II. 


Let it be required to find the Flowing Quan- 


: i 
tity of —— =_ 


24/27 x— xx ep 
Am, infinitely near each other, M P, m p, per- 
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pendicular to the Diameter A B, and M Rper- 
pendicular to Am; then by the Property 4 the 


Circle A M = * 2 T, and Rm the Fluxion 
of ; - * 
1 tity of x MTT xx. On the Center c, with | 


8 1 K* 
thereof is. Now be 


cauſe the Triangles 
yV 2rXx | Wo] 


APM, MRm, are ( the Angles 4 MP and 
M m R ſtanding on equal Arches of the Circle) 


fimilar, it is PM (VZ T& —xx): AP (*) :: Rm 


5 — 1 8 - 


| | /2rxX /2rx—xx . 
conſequently, the infinitely little Sector A1 AR 
_ A 3 Ty 1 * x 9 + 
D 2 RN MRI — tothe 
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ment 40 MA is the Flowing Quantity of the 
given Fluxion. | 


by 


Example III. 


Let it be required to find the Flowing Quan- 
rity of this Fluxion x x Xx 2 Vir — K. On 


E 


> 
* 


the Center C, with the the Radius C 4 = , de- 


{cribe the Circle 4 F E M, and ſuppoſe = x, Pp| 


_ x, PE =2r=— x, the Circumference AFEM 


Se; then, I ſay, that the Sum of all the æ & 


RL — , crr 
X 24/27 X—XX18= Ig 


Demonſtration, 


Let the Circle 4 F E M be the Baſe of an up- 
right Cylinder, and the Parallelogram 4 B D E 
the Section ot the Cylinder through its Axis, 
A B the Height of the Cylinder, is equal to 
E the Diameter of the Baſe. Draw the Dia- 
gonal A D, then a Plane paſſing through 4 O, 
and perpendicular to the Plane B E, will divide 


the Cylinder in two equal parts, and cut off the 


Semi- quadrantal VUngala A D E. Now the Fluxi- 


on of this Vngula is equal to the Parallelogram | 


Qn, multiplied into its Height P Ror AP (be- 
cauſe the Angle R A is equal to 45. 
X 2 /27rx—xxX; and conſequently the Sum 
of all the * * 2 4/2rx— xx is (when AP be- 
comes equal to A E, or x = 27) equal to the 


TITEL 1 1 . 
Semi- quadrantal VUngula A D E = 22. E. I. 


And thus innumerable Inſtances might be af: 


of any Fluxion, without having immediate recourſe 
to an Infinite Series, . 


INVERSE Method of Tangente, is the Method 
of finding an Equation to expreſs the Nature of 
a Curve in an Equarian, expreſs din the neareſt 
Terms, This depends on the Problem of finding 
the Fluent or Flowing Quantity, by having the 
Fluxion given (of which ſee the Inverſe Method 
of Fluxions above given.) And the Art of 
doing it Mr. Hayes (in Fluxiens, p. 48.) ſhews after 
this manner. 
At Page 33 He had ſhewn how to deduce 
Univerſal Rules for Drawing Tangents to all ſorts 
of Geometrical Curves, when the given Equation 


I 


n 


8 


— 


his 16th Propoſitzon thus: 


| AN Equation expreſſing the Value of the Sub. 


tangent of any Curve, in the neareſt Terms be. 
ing given: Tu required to find the Equation 
expreſſing the Nature of the Curve. | 


1. What I mean by the neareſt Terms will be 
beſt explain'd by an Example. 
Suppoſe PT =, AP x, PM =, MT 


Ds; and ler the Equation expreſſing the Na. 


_— 
* 


NY F 


ture of the Curve be y3 -|- a yy & -+ bxx; 


Then the Sub- tangent T P will be r = ( Hayes, 


. 
Sect. IO, Art, 61.) 3 xx -+ 2b x . 
theſe Terms, expreſſing the Value of the Sub. 
rangent the neareſt, becauſe they immediately 
flow from the Equation of the Curve: Bur if this 
Value of the Sub-rangent be changed, by apply- 
ing the Equation of the Curve; v. g. If we put 
3 * + 3bxx— 3 %; and cone 
r EAA 


quently £ === „ ſuch I call 


Remote Terms. 

Now if the Value of the Sub-rangent be ex- 
preſs d in the neareſt Terms, the Equation of the 
Curve may be Inveſtigated in this manner. 

Let the Curve ( Hayes, Fig. Art. 77.) A Mn 
be deſcribed, and draw MT to touch the Curve 


in M; then ſuppoſe the Abſciſſa 4 P = x; the 


Ordinate PM =y, Pp =x, Rm = ; then 


lar; therefore m R 6 5 RM ( x ) : PN 2 


equal to bs Value given in the neareſt Terms; 
Flowing Quantity of each Term; ſo have you 
the Equation of the Curve. 
Example J. 
Let it be required to find rhe Equation of the 


3 


— OL | 8 
being = 27 The Sub-rangent PT 18 - 


x 25 5 = 
** (ex Mp.) 7 therefore 3 1 9% X 2) 
Y Sx | 1 


expreſſes the Relation between the Ordinate and 


—— 


K 
the intercepted Diameter: And therefore he ſtates 


Now I call 


becauſe the Triangles m RM, MP T are ſimi- 


| -J.X 3 
: PT=, Pur this Value of the Sub-tangent 
ſign d, to aſſiſt us in finding the Flowing Quantity | | 1 nn mY 


clear the Equarion of the Fractions, and find the | 


Curve A M m, the Value of the Sub-rangent F T 


and 37 7% = 2323: And ſubfſtiruring x for's: 


RX; Broke n e * 
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to * 7 e 
8 . 
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8 * * II C . * 
2 . 
7 


and) for 7. 3rræx U 


3 
pens I 


2%, and (dividing 377 x 
by 1 the Exponent of x, and dividing 27 by 


3 the Exponent e found in both parts of the Fraction; but with 


which divided by 2, we have rr x=)), 
the Equation expreiſing che Nature of the Curve 


Example II. 


Let it be required to find the Property of the 
Curve AM m, the Sub-tangent PT being = 


299 
7 * 


Ihe Sub-rangent Þ J is = 3 (by Sup- 


2 „ PR .. 
poſition ) —2 - and therefore ry x = 29%, 


Example III. 


9 


and r* 2 25, and (ſubſtituting æ for x, and y | 


for 3) 7 x U 2, and conſequently (dividing r x 
by the Exponent of x; and 2 y y by 2 the Expo- 
nent of y) fx = yy, Which ſhews th 
Curve A Mm is a Parabola. 


at the 


Let it be required to find the Property of the 


P T being = == 


39* ＋2 0 22 


3xx-i-24Xx' 


9 


— 


Curve 4 M m, the Value of the Sub- ang ent 


4 275 ＋Y 1 
The Sub- tapgent PT 1s = + = 6 


3 XX ＋ 24x 


Thetefote 3 x x * + 24xx=3) » + 2byy, 
and (putting for x, and y for y) 3 * + 24 x? 


DO 3 + 2 bg?, and (dividing every Term by 


Bur becauſe this Method depends on that Pro- 
b/em, to find the Flowing Quantity of any Fluxi- 
ons, with which the Reader is yer ſuppoled to be 


the Exponent of the Flowing Quantity therein) 
* ATX ZN + byy; which Equation ex- 
preſſes the Nature of the Curve 4 Mm. | 


unacquainred, I ſhall deſiſt from proſecuting the 


That we may be able ro proceed with the 
greater certainty in this Enquiry, it will be ne. 
ceſſary ro obſerve from the fore. cited place. 


ſame any further at preſent, and content my ſelf 

to deduce the Solution of the preſent Propoſition 
from the (Hayes, Art. 61, ) 6&th preceding; this 

being nothing elle but the Reverſe of that. 


1*, The Sub- tangent : is always of one Di 


mention, and is expreſs d by a Fraction, 


2”, When the Value of the Sub-tangent 1s 


Terms wherein the 
is found, 


* And if all the Terms of the Equation of 
che Curve be ſimple Terms, then the intercepted 
Diameter x never occurs in the Numerator, nor 


the Ordinate 5, Tangent s, or Curve z, in the 


 Denominator, 
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expreſſed in the neareſt Terms, then the Nu- 
merator of the Fraction conſiſts only of thoſe 
Ordinate), (or the Tangent s,) 


4. But if the Equation of the Curve contain 
mix'd Terms, then both x, z, 3 and y may be 


this condition, Thar the Fraction being reduced 
to an Equation, and all the Terms of the Equa- 
tion being brought over to ohe fide, and every : 
changed into x, and every s into x, every mix d 
Term will be found as often as thete are variable 
Quantities in the ſame. And the Coefficients, 
or prefixed Numbers, will be equal or propor- 
tional to the reſpective Exponents of the Powers 
of the variable Quantities. | 


5*. Whence it follows; that the Signs of the 
Terms; wherein the fame variable Quantities 
occur, are the ſame, after a due Divifion by the 


prefix d Numbers (or rather by the Exponents of 
the variable Quarries. ) 


Hence to reſolve the Problem concerning the 
Inverſe Method of Tangents. 


1*: Change every : into x; and every 5 into 


| J (denoting the Curve) and rranſpole all the 


Terms to one fide of the Equation, and diligent- 
ly obſerve whether all the Terms are Simple, or 
ſome Simple and others Mixt. 


2*, If all the Terms be Simple, divide every 
Term by the Exponent of the Intermediate or 
Flowing Quantity in the ſame; ſo have you the 
Equation expreſſing the Nature of the Curve. 

3*. And if there be any mixt Terms, then ob- 
ſerve (Hayes, Sect. 4, 5. Art. 78.) And let every 
Term containing the ſame variable Quantities be 
divided by the Exponent of the Power to which 


ſo that the ſame Term reſult from every ſuch 
Diviſion, and be as often found in the Equation 
as it has Flowing Quantities, e 


4*. Retain only one of thoſe mixt Terms which 
occur more than once in the Equation, and ma- 
nage the other fimple Terms according to Hayes, 
Sect. 2. and there will ariſe an Equation expreſ- 
ſing the Nature of the Curve, . 


Example . 5 
2 ayy—bby N 7 5 = 
| & N +4axX5751-þ6:? then ( by 
Rule 1.) changing : into x, and frranſpoſing all 


Suppoſe + = 


X AX X - —ayy-i-bby, and. 
becauſe all the Terms are ſimple Terms, there- 
fore (2.) Y X LAX XK ETX — 35 — 145% 
+ bby =o, which is an Equation exptelling 
the Nature of the Curve, as was required. 


Exainple II. | 


32 -+ 24) ) — 21 9 — Xx7 


OUR. a 


(by 1.) 3 x? + XX I JXx—3)y — 24575 


EAN &, and becauſe we have the 
5 Xxx 2 mixt 
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the Terms ro one fide of the Equation, we have 


6 = N 5 

1 1 
. 
> a * 


Let the Value of the N be 7 
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mixt Terms 2 yxx and) xx, allo yx, and 2 , each! 


repeated twice, according to the Number of the 

Flowing Quantities; therefore if one of them be 

divided by the Exponent of x, and the other by 

the Exponent of y, ( 3. ) there will ariſe y x x 
— yy (by 4.) and dividing the ſimple Terms 

by the Exponents of the Flowing Quantities in 

each reſpectively, the Equation expreſſing the 

Nature of the Curve will be x* ++ y x x ? yy x 

—) —4Jy = o. 


Example III. 


And the Method is the ſame if the Curve z enter 
into the Value of rhe Sub-rangert, v. g. ſuppole 2 
6 ay 4 A -= K 3 2 

„„ > 7 þ 

change every : into x, and every s into x, and 
tranſpoſe all the Terms over to the ſame fide of 
theEquarion,and then we have 2% xx -þ- yxaz' 
+ 39xXZ— 64977} —4ay' 47 — 4249 
Wherein the Term y x x 35, containing three 
Flowing Quanrities, is found thrice, and the 
Term a) 2, containing two, is found twice: 
And becauſe thoſe mixt Terms being divided by 
the reſpective Exponents of the Powers of the 
Flowing Quantities, the ſame Quotient always 
reſults; it is plain that the Value of the Sub- tan- 
gent is given in the neareſt Terms, and therefore 
the Equation expreſſing the Nature of the Curve 
will be yx x 2 2 Y a4 =0: Or 
adding any determinate Quantity bb ; Y x* 
—24)* JJ — aa bb = ©. 


Hence it appears that a determinate Quantity 
may be added to the Equation of the Curve; 
which is plain from the direct Method of Tan- 
gents, becauſe then when we Inveſtigate the 
Value of the Sub- tangent, all the Terms conſiſting 
of in variable Quantities are rejected and vaniſh ; 
and this is ſometimes abſolutely neceſſary, v. g. 


e 
Suppoſe = — Then we have 2 x * ＋ 


yx-- xy, and conſequently xx -|- xy =o; 
and becauſe this Equation has no true Root, 
therefore we muſt add a determinate Quantity, 

and then the Equation of the Curve may be 
xx +Xy b. | 


COROLLARY. 


Hence, if the Value of the Subnormal (Fig. 
Hayes, Art. 82.) P Q be given, the Property of 
the Curve may be found. For the Triangles 
QMP, MTP are ſimilar; therefore QP : PM 
: PM: PT; and if P be = 4, then : = 
* Whence the Equation of the Curve may 
eaſily be (Hayes, Art. 78, 79.) found. | 

The Property ofthe Curve may be Inveſtigated 
otherwiſe, thus : The Triangles m RM, QPM. 


are ſimilar, therefore MR (x) :Rm( 5 22 PM 
6 9 / , and putting this equal to the 


* | 
Value of the Subnormal given, the Property'of 
the Curve may be ( Hayes, Art. 77.) found. 


INV 
Example. 


42a «“ 75 41 
Suppoſe P 0 = _—— then is we dere Pad 
1 SF F X 255 
and aaxx=2)' y; and (ſubſtituting x for ; 
5 ; 7 
and y for ) aax x2 25* ; therefore (dividin 
the Terms by the Exponents of x and) reſpe&iyg. 
ly); aa xx =.:9*, Whence ax , which 
ſhews that the Curve 4 M is a Parabola. 

INVEST : To Inveſt, in the Law, ſignifies tg 


give Poſſeſſion: And the Action of doing this, 


which is attended in different Places with dif. 


rent Ceremonies, Forms and Cuſtoms, is called 


INVESTITURE. 


INVOYCE, 12 Car. 2. c. 34. is a Particular 


of the Value, Cuſtom and Charges of any Googs 
lent by a Merchant in another Man's Ship, ard 
Conſign'd to a Factor or Correſpondent in ang, 
ther Country, | | 
 JOBENT Nails, are a ſmaller ſort, common. 
ly uſed to nail thin Plates of Iron to Wood. 


IOI NT-Tenanta, are ſuch as come to, and 


hold Lands or Fenements by one Title pro Indi- 
iſo, or without Partition. 

Thete are diſtinguiſh'd from Sole, or Several 
Tenants, from Parceners, and from Tenants in 
Common: And anciently they were called Pati- 
ci pes, and not Heredes: And theſe muſt joyntly 
Implead, and joynt!y be Impleaded Which praper- 
ty is common to them and to Coparceners. But 


| Foint-Tenants have a ſole Property of Survivorſhip, 


which Coparceners have not: For if there be ty 
or three Joint. Tenants, and one hath IIſue and 
dies, cheh he or thoſe Foint-Tenauts that ſuryive, 
ſhall have the Whole by Survivorſhip. 
; JOISTS, in Architecture, are ſuch Pieces of 
Timber as are framed into the Girders and Sum— 
ers and on which the Boards of the Floor are 
ald. | | 
JOYNDER, in Law, is the Coupling 6r 
Joyning of two Perlons in one Action or Suit a- 
gainſt another. me” SET 

JOYSTS : See IOS TS. 

IRON. 


alone produces à Metal very ſhort and brittle: 
To remedy Which Inconvenien ce they make ule 
of Onder, which is found in great Quantity 


where any old Werks have been in that County: 


For in former. Times their Bellows being moved 
only by Hand, their Furnaces produced a Fire 
much leſs intenſe, than thoſe they now employ : 
So that formerly they melted down only the Prin- 
cipal,Parr of rhe Oar, rejecting the reſt as uſelels. 


This Refuſe is the Cynder; which being mingled 
with the Oar in a due.Quantity, gives it that ex- 
cellent Temper of Toughnels, for which this Iron 


is preferred before any brought from Abord. 
The Oar 1s firſt Calcined in Kilns, like ordi- 


nary Lime-Kilns, which they fill up to the Top 
with Coal and Oar, SSS. Then putting Fire 70 
the Bottom, they let it burn till the Coal be. 


waſted. This is done without Fuſion of the Me- 
ral, and ſerves ro conſume the more drofly 
Part of the Oar, and to make it friable. From 
hence they carry it to the Furnaces, which are built 


of Brick or Stone, about 24 Foot ſquare on the 


Outſide, 


In the Foreſt of Dean in Glouceſter- 
ſhire the beſt Ton Oar is of a Bluiſh Colour, 
and is called B., Oar : Bur this being melted 
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they are not above 8 or 10 Foot over in the Mid- 
e, and the Top and Bottom have a yer narrower 
compals; ſo they are almoſt of the ſhape of an 


ag. Behind rhe Furnace are placed two very 


jarge Pair of Bellows, whoſe Notes meet at a 
little Hole near the Bottom. Theſe are com reſ- 
{ed together by certain 3 placed on tne _—_ 

very large Over hot heel. | 
. The Penn 9 at firſt filled with Oar and 
Cynder, intermix'd with Fuel, which in theſe 
Works is always of Charcoal, laying them hol- 
Jow at the Bottom, that they may the more eaſi- 
ly take Fire. But after they are once kindled the 
Materials run together into a hard Cake or Lump, 
which is ſuſtain'd by the Faſhion of the Furnace; 
and through this the Metal, as it melts, trickles 
down into the Receivers, where there is a Paſſage 
open, by which they clear away the Scum and 
Droſs. Before this lies a great Bed of Sand, where- 


in they make Furrows of what faſhion they pleaſe, 


into which they let their Metal; which is made 
ſo very fluent by the Violence of the Fire, that 
ir continues boiling for a good while. The Fur- 
naces are kept at work Day and Night for many 
Months, {till ſupplying the Waſte of the Fue and 


other Materials with freſh pour'd in at the Top. 


From theſe Furnaces they bring their Sows and 


Pigs of Iron (as they call them) to their Forges, 


Theſe Forges are of two forts, tho ſtanding toge- 


ther under the ſame Roof: And one they call 


Finery, the other their Chafery. Both of them are 
on Hearths, on which they place great Heaps of 
Sea- Coal, and behind them Bellows, like the for- 
mer, but not near ſo large. Into their Fin ery they 
firſt put the Pigs of Iron, placing three or four of 
them together behind the Fire, with a little of 
one End thruſt into it; where ſoftning by de- 
grees, they ſtir and work them with long Bars of 
Tron, till the Metal runs together into a round 
Maſs or Lump ; which they call an Half Bloom. 
This they take our, and giving it a few Strokes 
with their Sledges, they carry it to a great 
weighty Hammer, railed by the Motion of a Wa- 


ter-Wheel ; where applying it dextrovfly to the 


Blows, they preſently bear it out into a thick ſhort 
Square: This they put into the Finery again; 
and heating it red hot they work it our under the 
ſame Hammer till it comes to be in the ſhape of 
a Bar in rhe Middle, but with two ſquare Knobs 
on the Ends. Laſt of all they give it other Heats 
in the Chafery, and more Workings under the 
Hammer, till they have brought their Iron into 
Bars of ſeveral Shapes and Sizes. If they omit 
any one Proceſs, it will be ſure to want ſomething 
of its Toughneſs, which they eſteem its Perfection. 
For the Backs of Chimneys, Hearths of Ovens, 
or the like, they take the melted Metal out of the 


| 


Receivers in great Ladles, and pour it into Moulds | 


of fine Sand: Philoſ. Tranſ. N®. 137. | 
At Milt horpe in Lancaſhire they have ſeveral. 
forts of Iron- Stone, ſome of it making Col dſpire- 
Iron; that is, ſuch as is brittle when it is cold. 
Another ſort makes Redſhire, which is ſuch as is 
apt to break if it be hammer'd when 'ris of a dark 
Red Heat; and therefore they are never melted! 


gown but in Mixture, and fo they yield an indif. 


ferent good ſort of Iron. They have of late made 
ir much better than before, by melting the Sow-: 
Metal over again, as likewiſe by uſing Turf and; 


; 5 ! 7 f 
Charcoal; whereas formerly the Fuel was only! 


Charcoal. 


Ourſide, and near 30 Foot in Height. Within, 


They firſt burn the Von- Stone, and then for e- 
very ſeventeen Baskets of this burnt Stone they 
put in one of Lime- Stone unburnt, to make it 
melt freely and caſt the Cynder, which they al- 
ways take off from the melted Iren, before they 
let it run. | hy I 

The Bottom of the Furnace is about two 
Yards ſquare, and fo riſes perpendicularly for a 
Yard or more, which is alſo lined within with a 
Wall of the beſt Fire-Stone, to keep off the Force 
of the Fire from the Walls of the Furnace. The 
Bellows which are very large, and moved by 
Warer, enter abour the middle of the Focus : The 
reſt of theFurnace is raiſed above this fix or ſeven 
Yards ſquare-wiſe, bur tapering; ſo that the top 
Hole where they throw in the Mine and Fuel, 


is but half a Yard ſquare, When they find it to 


have ſubſided about a yard and quarter, they fill 
the Furnace again, DE E 
Their Forge is much like thar of a common 
Blackſmith's, abour one yard and half over, and 
of the ſame height. The Hearth is all of Som- 
Tron, much of the ſhape of a Broad-brim'd Har, 
with the Crown downwards. The hollow place 
they fill and heap up with Charcoal, and lay the 
Oar (firſt broken into pieces as big as a Pigeon's 
Egg) all round about the Charcoal on the flat 
Hearth, to bake it, as it were, or neal it; thruſt- 
ing it by little and littie into the Hollow, and keep 
blowing for twelve Hours. Then they pull out a 
Stopple at the Bottom ofthe Wall, and out comes 
all the Glafhe Cynder, being very liquid, leaving 
the Iron, which is never in a perfect Fuſion, in a 


Lump at the Bottom: This they take out with 


great Tongs, and turn it under heavy Hammers 
moved by Water, which at the ſame time beat 
off, or rather ſqueeze our the fluid Scoriæ or 
Droſs, and after ſeveral Heats form it into Bars. 
They uſe no Lime-Stone, or any thing elſe to 
promote the Flux. Theo get about 100 Pound 


Weight of Metal ar one Melting, out of about 


three times as much Oar, | 

The Jon Mine in Suſſex lies from four Foot deep 
to forty and upwards. There are ſeveral ſorts of 
Mine, ſome hard, ſome gentle, ſome rich, ſome 
poor, ſome fine, ſome courſer, The Iron Maſters 
mix difſerent forts of Mine together, otherwiſe ir 
will not melt to ſo good an Advantage, 

When the Mine is brought in they take Small- 
coal, and lay a Row of that and a Row of Mine 
alternately, S. S. S. one above another; and ſet- 
ting the Coals on Fire, therewith burn the Oar : 
This is done to mollifie ir, that fo it may be 


broken in ſmall pieces, otherwiſe it would not 


melt in the Furnace, but come away whole: Nor 


muſt it be over-burnt, for then it will p, as 


rhey call it; that is, run together in a Maſs, 


After it is burnr 'tis bear into ſmall pieces with 


an T-on Sledge, and then put into the Furnace, 


| which is before charged with Coals, on the Top 


of which ir is caſt, where it melrs and falls down 
into the Hearth in about twelve Hours more or 
leſs, and then 'tis run into a Sew. TI 
This Hearth is made of Sand-Stone, as alſo its 
Sides round to the height of about a yard; and 


then che reſt of the Furnace is lined up to the rop 


with Brick. | | 
When they begin upon a new Furnace, they 
put bire for a day or two before they begin ro 
blow: Then rhey blow gently, and incteaſe b 
degrees, rill they come to tie heightin ten Weeks 
or more. Every 
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Every fix days they call a Founday, iu which 
time they make 8 Tun of Fon: Thar is, if you 


divide the whole Sum of Fon they make by the | 


Founday ; or at firſt they make leſs in a Foundoy, 
at jaſt more. . 

The Hearth, by the force of the Fire continual- 
ly blown, grows wider and wider; ſo that if at 
firtt ir contains ſo much as will make a Sow of 
600 or 700 Pound Weight; at laſt it will con- 
tain ſo much as will make a Sow of 2000 Pound. 


The letler pieces of 1000 Pound and under, they 


call Pigs. 8 

Of twenty four Load of Coals, they expect 
eight Tun of Sows, To every Load of Coals, 
which conſiſts of eleven Quarters, they put a 
Load of Mine, containing eighteen Buſhels. 

A Hearth, if made of good Stone, will ordi- 
narily laſt forty Foundays or Weeks: During 
which time the Fire is never let go out. They 
never blow twice on one Hearth, tho' they go 
upon it but five or fix Foundays. The Cynder, 
like Scum, ſwims upon the melred Metal in the 
Hearth, and is let out once or twice before a Sow 
is caſt. | | 


The Manner of Mo king Iron at the Forge or 
Hammer, | 


In every Forge there are two Fires at leaſt, 


which, as betore is obſerved, are called, one the 


Finery, and the other the Chafery. 

Art the Finery, by the Working of the Hammer, 
they bring it into Blooms and Anconies, thus: 
They roll the Sow at firſt into the Fire, and then 
melt off a piece of about + of a Hundred Pound 
Weight; which, as ſoon as tis broken off, they 
call a Loop. This Loop they take out with their 
Shingling-Tongs, and beat it with Iron Sledges on 
an Iron Plate near the Fire; that ſo it may not 
fall in pieces, but be in a capacity to be carried 
under the Hammer; where it is beat very gently 
at firſt, only to draw Cynders and Drols out of 
the Matter: But afterwards they ler out or draw 
more Water, and ſo by degrees beat it thicker 
and ſtronger, till they bring it to a Bloom; which 


is a four ſquare Maſs, about two Foot long. This 


Operation they call Shingling the Loop. This 
done, they immediately return it ro the Finery a- 
gain; and after two or three Heats, and Work- 
ing, they bring it to an Ancony; whoſe Figure is 
in the middle a Bar of about three Foot long, and 
of the ſhape they intend the whole Bar ſhall be 
made of; bur at both ends is a ſquare piece left 
rough, to be wrought at the Chafery. 
Note, At the Finery, three Load of the biggeſt 
Coals go to the making of one Tun of Iron. 
At the Chafery they only draw out the two 


Ends ſuitable to what was drawn out at the Fi- 


nery in the Middle, and ſo finiſh the Bar. 
Note, One Load of ſmaller Coals draws out a 
Tun of Iron at the Chafery. 

Ar the Finery, they expect that one Man and a 
Boy ſhould make two Tun of Iron in a Week; 
and at the Chafery, that two Men ſhould take up, 
that is, Make or Work five or fix Tun in a 


Weck. 


One thing is remarkable here: They ſay, 


That if into the Hearth where they work the Iron 


Sows (whether che Finery or the Chafery) you caſt 
on the Iron a piece of Braſs, it will hinder the 


Metal from Working, cauſing it to ſpatter about 


| lon's going into Holy Orders; as being a B 


 hgnities, what may not be Replevied, 


5 : £ 5 | | | — 

lo, chat it cannot be wrought into a ſolid Pie 

Ray's Colett. of Engliſh Words, at the Eng, © 
IRREGULARIL1 Y, in the Canon-Law { 


nifies an Impediment, which will hinder a Per 


Maimed, Conſenting to a Murder, Sc. aſtard 
IRREPLEVIABLE, in the Common. Lau 


Or let. 
Large, upon Sweties, N 


ISOCHRONAL-LINE,is that in which a hel. 
vy Body is ſuppoſed to deſcend, without any Ac. 


celeration And the Excellent G. G. Leib, 


in the 44. Erud. Lipſ. for Febr. 1689, h f 
Diſcourſe on this Subject; in which be uk 
Thar an heavy Body, with a Degree of Velocity 
acquired by the Deicent from any Height, may 
deſcend from the fame Point, by an infunte Nun... 
ber of Vochronal- Curves, and which are all of the 
lame Species, differing from one another Only in 
the Magnitude of their Parameters; ſuch as ate 
all the Quadrato. Cubical Paraboloids, and conſe. 
quently ſimilar to one another. | 
He ſhews alſo there how to find a Line, in 
which a heavy Body deſcending, ſhall recede uni. 
formly from a given Point, or approach uniform. 
ly to it. | 
iS1HMUS,inAnatomy,is a Paſſage in that part 
of the Medulla Oblongata of the Brain, which lies 
between the Cerebrum and Cerelellum, and which 
reaches from the place called the Anus to the 
fourth Ventricle. The Upper- part or Cover of 
this Conduit or Paſſage, which is betwixt the 
Teftes and the foremoſt Vermicular Proceſs of the | 
Cerebellum, and to which two it is tied at its two 
Ends, and to the Proceſſes that come from the 


Cerebellum to the Teſtes at its Sides; is called Vi. 


lenta Major: It is of a Medullary Subſtance ; and 
its Ule is to keep the Lympha from falling out a- 
bove the Nerves in the B /is of the Skull. 
ITALIAN Hours, are the 24 Hours of the 
Natural Day, accounted on from the Sun: ſetting 
of one Day, to the ſame time again the next 
Day, as tis the Cuſtom in Tal to do this day, 
and as the Fews did of old. S | 
_ ITINERANT Judges or Juſtices, are ſuch as 
were formerly ſent with Commiſſion into divers 
Countries to hear chiefly fuch Cauſes as were 
called Pleas of the Crown, the ſame with Juſtice: 
in Eyre ; which ſee. ; 5 
_ JUBILEE, is a folemn Time of Feſtivity at 
Rome, in which the Pope pretends to give 
Pardons Indulgencies, and Bleilings to ſuch 
Rich Credulous Perſons as have as much Yb. 
ney as Faith, and who have leiſure enough to 
go thither to fetch them, The firſt Jubuce is 
laid ro have been Inſtituted by Pope Boniface VIII. 
A. D. 1300. to return every Hundred Years. 
But Pope Clement VI. thought ſuch a Fair d 
Indulgencies ſhould be kept oftner ; and 10 be 
order'd that the Jubilee ſhould return again eve 
ty Fifty Years ; which was Decreed A. D. 135% 
In Imitation of this profitable Pardon- Market 
at Rome, the Monks of Chriſt a- Church in Canter 
bury ſer up a Jubilee of their own every Fiftett 
year allo, ro get a Concourſe of Fools to dhe 
Shrine of that Inſolent Prelate Thomas Becket- 
Our King Edward II. kept a kind of Civil Ji 
bilee at his Court in the Fiftieth year of his 0% 
Age; which was in 1362 ; granting Pardons 


| Privileges, and other Civil Indulgencics. or 


„% oa 


UDICIUM Dei. Our Anceſtors uſed to call | common one of the Equation of Time, and no 
thoſe now prohibited, Trials of Guilty Perſons | other, according to Mr. Halles Judgment, are 
by Ordeal, Fudicium Dei, the Judgment of God : | to be uſed in the Calculation of the Eclipſes of 
See Ordeal in this Volume. this Satellite. 

JUGUM Terre, is half an Arpent or fifry | In order ro Calculation then, | 
Perches ; mention d in Domeſday- Bool, and inter- | 1, From the Table of the Epoche of the Revolu- 
prered there to contain half a Plongh-land. tions of the firſt Satellite ro the Shadow of Fupi- 

JUPITER. The Calculation of the Eclipſes | ter (which you will find amongſt the Aſtronomi- 
of Fupiter's Satellites being a thing of great Ule | cal Tables, under thoſe Words in this Vol. 2.) find 
for derermining the Longitude of Places on the firſt the Near in the Left Hand Column, and then 
Earth; I judg d it neceſſary to inſert the Man- write down the Numbers that ſtand againſt it, 
ner and Method of it here from Mr. Mhiſton'sſexpreſſing the Days, Hours, Minutes, and Se- 
Preletiones Aſtronomicæ, p. 219. conds of the Revolution: And alſo thoſe in the 

He takes for an Example an Eclipſe of the firit | other two Columns, N*, 1, N'. 2. Under theſe 

Satellite; becauſe, both thoſe Excellent Aſtrono- Numbers place alſo in their proper Order (from 
mers, Caſſini and Halley have ſhewn how to Cal- | the next Table) thoſe which belong to the Month 
culate that by proper Tables; and that the ſame | and Day aflign'd, with thoſe allo in the little Co- 
Method will ſerve to find the Eclipſes of the o- | lumns, N“. 1, Ne. 2. And then add them all ſe- 
ther Satellites of this Planet. | | verally, as they ſtand in order, inro one Sum. 

And he obſerves that theſe Caſſnian Tables are | Then will the firſt of thoſe ' Sums ſhew the mid- 

ES 1 formed after a new and accurate Method, and dle Moment of the Middle of the Eclipſe : The 

1 will give the Moment of the Eclipſes in as new Second ſerves for the firſt Equation: The Third 

and accurate a Way. th finds the ſecond Equation ; that is, if you write 
s It is ſuppoſed there, That the Periodick Time | down alſo in every Leap-Ne:r, and in the Months 
of this firſt Sarellireis preciſely one 2448th Part | of January and February, the Day next after the 

of the Periodick Time of Jupiter, from one A- | given one, inſtead of the given Day, with its E- 

phelion to another. Whence the Equations of | quartions : For the Table accommodated, as ir 

3 the Jovial Orbit being turn d in Minutes of Time, | ſhould be, to the greater Part of the Leæp-PTear 
Mi and adapted to thoſe particular Revolutions of | cant ſerve without Correction for the former 
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The firſt Obſerver of this Equation, Mr. Ro- | the Eclipſe, Equated the firſt Time. 
mer, aſſerts, That tis in its greateſt Quantity 3. If the Number placed in the latter Column 
22 Minutes of Time; but Caſſini faith it don't | and either increaſed by the Eleventh Part of the 
exceed 14 Minutes and 10 Seconds. The Cauſe former Equarion, where the firſt Equation was 
of this Equarion is the ſucceſſive Propagation or | found by Subtraction; or lefſen'd by ir, where it 
Motion of Light; which is by no means inftan- | was gain'd by Addition; be leſs than 113, the 
taneous. And from this fountain the Equations | Half of the greateſt Number 225.4 (that greateſt 
of the 225+ Revolutions of the ſecond Satellite, alſo ir ſelf, where tis neceſſary, being quite re- | 
being reſpectively adapted, do compleat the ſe- jected); Then take that very Number, or if it be 
cond Parts of theſe Eclipſes. Bur a little Table | greater than the ſame Half its Complement to 
may alſo be added, ſnewing the Half Stay of the | the preateſt Number, and apply it to find the ſe- * ; 
Satellite in the Shadow of Fupiter, accommodared | cond Equation ; and add the proper correſpon- | 
ro the former Periods of 2448. For as Jupiter | ding Numbers, taken out of the Table, to the 
E . accedes to the Sun, the Shadow increales ; and as | firft E:uated Time of the Middle of the Eclipſe 
J ne recedes from the Sun, ir decreaſes. Bur this | So ſhall the Sum of both be the true Moment 
= Equarion is ſo inconfiderable, that it may moſt | of the Middle of the Eclipſe. From which 
1 ſafely be omitted. There is added allo, as there Moment of Time if you ſubtract the Half 
* oughr, a Tablet, ſhewing the He Duration of | Duration of the ſame Eclipſe (taken eaſily our 
L the Satellite in the Shadow of Fupiter, according | of the next following Table) you will have 
1 to the different Poſition of the Satellite with re- | rhe Moment of the Inmerſion; it you add it to 
5 ſpect ro the Nodes and Limits: For though, as | that Time, you will have the Moment of the 
1 was ſaid above, the Angle of the Inclination of | Emerſion, and both duly accommodated 1 h 
the 3 of rr Satellite's Orbit be not great, mean Time of the Eclipſe EY 
tis yet ſomething: And therefore about the | And theſe few Rules and Operati 
—— of the Orbir the Immerſion will be more ſufficient for the Calculation of theſeEcl; is j part 
irect and deep in the Shadow, than about the | I ſhall add an Example to make all - in : a 
Limits: And theſe Tables, together with the clear. — 
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the Satellites, will make good the principal Parts | Part of the Tear, before the interpoſed Leap Tear , 
of the Equation of theſe Eclipſes, Tis to be ob- Day. | 3 Fl 
1 ſerved allo, that theſe Tables ſuppoſe the Aphe- | 2. If the Number placed in the former Co- Fl 
al lion of Jupiter to be in the Beginning of the grh | lumn, and appointed for the former Equation, be 0 
M Degree of Libra; and that the Orbit of the Sa- leſs than 1224 (the Half of the greateſt 2448 ) a 
1 tellite is ſo little diſtant from the Plane of the that greateſt Number itſelf alſo, if it be needfu] 1 
5 Orbit of Jupiter, or alſo of the Ecliprick ; that] being, as the entire Circle, firſt omitted, go 10 i 
= the Differences thence ariſing may uſually nor be | the next following Table, agreeing to that Equa- | 
* taken notice of. Note alſo, That in the accu- | tion ; and add the Equation there placed to the 
rate Calculation of theſe Eclipſes, there is need | middle Time of the Eclipſe before found: If Fi 
ol another Equation, according to the various | the Sum exceed the Half of the greateſt Num- iy 
Poſition of the Earth to Jupiter. Which Reſtitu | ber, ſubrra& the Equarion correiponding to ir AF 
hi tion of rhe Poſition, ſuppoſe rhe Oppoſition of the | from the middle Time of the Eclipſe : Then will | 
BY Sun and Fupiter,contains 2253 Periods Of this Sa- | the Sum in the former Caſe, and the Difference I 
FA rellire, | 5 in the latter, give you the Time of the Middle of 4 
bi 
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The Year 1702. e 
The Day November 23 10 11 
November 24 1 -ol 
Equarioti 1 -+ CO o 03 


Time firſt Equated 25 ol! 04 
Equation (2) -- o 02 03 
The Half Stay ++ o ol 4 
The equal Time of | 

the Emerſion SAY 


F 
The apparent Time | 
of the r . 


But ſince this 1 happens in the Day-ume, 
ꝛ ix. Nov. 25. at 2 Fouts, 25 Minutes, and 15 
Seconds paſt Noon; A Period or two muſt be 


added, to find when one will happen in the Night- 
time. | 


| A 
The Radix is - - 25 02 21 15 P. m. 
Add one Revolution 1 18 28 36 


The Sum will be 26 20 49 51 p. m. for the 
Time of the next Emerſion. 


Which Eclipſe being alſo inviſible, add to the 
laſt Sum another Revolution, 


6A7.* 


26 20 49 5L 
1 18 28 36 


HO ene n= rn ů ů— 


EP 28 15 18 27 p. m. which 
will be the Time of the next viſible Emerſion of 
the Satellite, in the Meridian of London. 


And thus may the Times of the Eclipſes of the 
Satellites of Jupiter be Calculated with great 
Exactneſs for the Meridian of any particular 
Place; and Tables made of them for any Time 
to come. And where ever, under any other 
Meridian, the exact Moment of the Eclipſe of a 


Satellite can, by a good J eleſcope, be obſerv'd. 


The Time of its happening ſooner or later than 
the Tables ſhew it will do, at London (ſuppoſe, 
or for any other Meridian) will ſhew how much 
the Meridian of the Obſerver is diſtant either Eaſt 
or Weſt from the Meridian of London: That is, 
the Difference of the Longitude between theſe 


two Places will be known. 


TURIDICAL Days, the ſame with Court- 


Days. | 
JURISDICTION, is a Dignity which a Man 
has conferr'd on him to do Juſtice in Caſes of 
Complaint made before him. Of this there are 
two kinds; one which a Man hath by reaſon of 


his Fee, of doing Right in all Plaints relating to 


his Fee, by Vertue thereof. The other is Col. 


lated by a Prince to a Bailiff; which in a large 


ſenſe may ſignifie all ſuch as have Commifion 
from the Prince to give Judgment in any Caſe. 

JUS Honorarium, or the Edict of the Pretors, 
was a Part of the u ritten Roman Laws, and was 
what the Pretors, and ſuch kind of Magiſtrates 
did propoſe by the Conſent of rhe People. 


Numb. 1. | Numb. 2. 


36 2292 78.9 
OO o185 184.0 
36 | 2477 262.9 
06 | 2448 | 3 
42 29 262.6 
29 225.4 
39 e 37.2 
50 | 11) 3,1 (3 

25 | © in 2 I4 


15 p. m. 
l 


JUS Ketractus ſive Retrovendendi. i 1 
Law, is an me between n 
ler, that the latter and his Heirs may b oo 
the Goods or Wares again before any dcr ” 
- JUSTICE. The Vertue of Juſtice is e 
Univerſal or Particular. General or ee 

erſg 


| Fuſtice is a conſtant giving to ever 
| and this hath for irs Object all * Ser rated 


vine and Human. Particular 
ſtant Will and Deſire of giving every one hi 

Due, according to particular Agreement © N 
Laws of Civil Society. Particular Juſtice 14 y 
exerciſed in Commerce, is uſually called Com 0 
tative, and ſometimes Expletory Fuſtice RE 
directed without any regard to the different C © 
ditions of Men, bur oblerves the Simple Pro - 
tion, and is wholly bent on the Value or Rae 
of Things, or what is really and juſtly due. Bu 


Fultice, is a con- 


{if you conſider Particular Fuftice, as it is exer 


ciſed in Governing, or in Beneficence. ir ; 
Diſtributive or „ Wen _—_ . 1 ran 
cernd in the appointing of Rewards and Puniſh- 
ments, according to the ſeveral Conditions Sta- 
tions and Qualities of Men, according * the 
are more or leſs Good or Bad, Uſeful or Prejn 
dicial, Worthy or Unworthy. And when == 
are many Claimers for Rewards, ir obſerves a 
Comparative Proportion, Tr + 
JUSTICE of the Hundred, was formerly the 
{ame wich the Dominus Hundredi; called alſo 
Cent urio, Centenarius, and Alder mannib. > 
JUST ICES of Labourers, were Fuſtices here- 
er 8 ers the Forwardneſi of La- 
ourers, that would ei 7 
1 ther be Idle, or have un- 
JUSTICES of the Pavillion, are certain Fudge: 
of a Pie- Pouder Court, of a moſt tranſcendent ju 
riſdiction ; anciently authorized by the Biſhop 
of Wincheſter, at a Fair held on St. Giless-Hil 
near that City, by Vertue of Letters. Patents 
jones Tow Ning Edw. IV. See the Patents at 
rge in Pryyns Animadv. on 4 Inſiit, fol. 191, 
JUSTICES of the Peace, 5 0 that _—_ 
pointed by the Queen's Commiſſion to preſerve 
the Peace of the Country where they dwell, Of 


' theſe ſome are made of the Quorum; becauſe ſome 


Buſineſs of Importance cannot be diſpatch'd (ſee 


Quorum) without the Preſence or Aſſent of them, 
or one of them. | 


The Office and Power of the Juſtices of 
the Peace is very large and various, being 
fourded on ſeveral Statutes; of which, fee 
Fitzherbert, Lambert, Crompton, and in Smith de 


| Repub. Aulcy, lib. 2. cap. 9. They were called 


Guar- 


—— - —— — a 


1 


— vo 0 


us 


Py 


Guardians of the Peace till the 36 Edw. 3. cap. 12. 
where, they are {tiled Fu/t:ces. Thoſe that live 
in, and are Members of Towns, Coporations, 
Se. are called Juſtices within Liberties. 

JUSTICE-SEAT, is the higheſt Court that is 
heid in a Foreſt, and before the Lord Chief Ju- 
{tice in Eyre of the Foreſt, upon Warning given 
forry Days before; and then the Judgments are 
always given, and the Fines ſer for Offences, 
that were Preſented at the Courts of Attachments, 
and the Offenders Indicted at the Swain-Motes : 
See Manwood's Foreſt Law, C. 24. 

JUSTICES of Traile Baſton, were a kind of 


Juſtices appointed by Edward the Firſt, on great 
Diſorders ariſing in the Kingdom, while he was 
abſent in the Scotch and French Wars. Their 
Office was to make Inquiſition throughout the 
Realm, by the Verdict of ſubſtantial Jur:es, upon 
all Officers, as Mayors, Sheriffs, Bailiſts, Cc. 
for their Breach or Neglect of Duty, in not Pu- 
niſhing Bribery, Extortion, Cc. Tis moſt like- 
ly they received their Name from a Baſton, ot Staff, 
that was the Body of the ir Office, as it is of a 
Mareſchal of France: And who ever was 
brought before them was Trazi/e 4 Baſton, tr g- 
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ditus ad Baculum, brought to the Staff of Juſtice. 
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ALENDE, were formerly Rural Chap- 
ters, or Conventions of the Rural Dean 
and Parochial Clergy ; fo called becauſe 
they were held on the Kalends, or firſt Days, of 
every Month; as at firlt every three Weeks: Ar 
laſt theſe Conventions came to be held only once 
a Quarter; and by degrees have been wholly in- 
termitted, to the great decay of Good Diſcipline. 
Parochial Antiquities, p. 640. | 

KALENDAR Month, is mentioned in 16 Car. 
2. cap. 7. and conſiſts of 30, or 31 Days (except 
February, which never hath more than 28 Days, 
excepting Leap- Tear, and then has 29) twelve of, 
which being thoſe mentioned in the Kalendar, 
make a Tear; which hence is vulgarly expreſs'd 
in the Singular Number, and called a Twelve- 
Month: But when in the Plural Number we ſay 
Twelve Months, then it ſhall be accounted a Month 
of Weeks, which is but 28 Days. 3 

KALENDAR. There is in uſe ſtill in Stafford- 
ſhire, among the Common People, a very peculiar 
Kind of Perpetual Kalendar or Almanack, which 
Dr. Plott, in his Natural Hiſtory of that County 
deſcribes very accurately, and proves to be of 
| Daniſh Invention, and no doubt brought in when 
the Danes had the Government of this Kingdom. 

It is called there the Clegg, I ſuppoſe from its 
Form and Matter, being uſually made of a Piece 
of Wood, ſquared into four Plane Sides, and with 
a Ring on the upper End of it, to hang it on a 
Nail ſomewhere in the Houſe. 

There is ſome Diverſity in the Ferm of them, 
ſome being more Perfect than others. The fol- 


lowing Figure, which I borrow from Dr. Plott, 


repreſents the Common or Family Clogg ; where 


each Angle of the Square Stick, with one Half of 


each of the far Sides belonging to it, is expreſs 'd ; 
and this is rhe moſt clear and intelligible Form 
it can well appear in, upon a Flat. 

On each of rhe Four Sides are Three Months, 


the Number of the Days being repreſented by the 


Notches ; Thar which begins every Month hav- 
ing a Patulous Stroke rurn'd up from it: Every 
Seventh Notch, being alſo of a larger Size, ſtands 
for Sunday, which ſeems ro ſhew that the Cycle of 
the Sun or Dominica! Letters, are here committed 
to Memory ; che Sundays and other Days here be- 
ing fix d. 

Over-againſt many of the Notches, whether 


[again at the 3oth of the ſame Month; and from 


KA I 


ſeveral Marks or Symbols, denoring the Golden 
Number, or Cycle of the Moon; which Number, 
if under 5, is repreſented by ſo many Points; but 
if it be 5, then a Line is drawn from the Notch, 
or Day to which it belongs, with a Hook rerurn- 
ed back againſt the Courſe of the Line; which 
ſeems to be deſignd ro repteſent V the Roman 
Letter for 5. . . 

If the Golden Number be above 5 and under 10, 
then tis mark d out by the former hooked Line 
for 5; and with the Addition of as many Points as 
make up the Number. deſign'd: As if it be 8, there 
are three Points added to the hooked Line, Sc. 

When the Golden Number is 10, there is a Croſs 
on the Notch to repreſent X; And if it be above 
and under 15, tis expreſs'd by Points as before; 
And if above 15, by the croſs Stroke, Points, 
and a hook Line for V: When *tis 19, the Line 
iſſuing from the Notch for the Day, hath two 
parulous Croſſes, or Strokes, as is plain from rhe 
following Figure, 

And theſe Numbers are not ſet fo wildly and 
confuledly againſt tbe Days of the Month as at 
firſt fight may appear, but in a Method and Or- 
der; whether you conſider them as they immedi- 
ately precede and follow one another, or the Di- 
ſtance interceding each Figure, or the Value, or 
Denomination ; for every following Number is 
made by adding 8 to the preceding; and every 
preceding one, by adding 11 to the following 
one; ſtill caſting away 19 the whole Cycle, 
when the Addition ſhall exceed ir. Thus to 3, 
which ſtands againſt January 1, add 8, it makes 
11; which ſtands againſt the Third Day of the 
Month; ro which add 8 again, and it makes 
19; whence 8 itſelf comes to be the following 
Figure, and 16 the next: On the contrary, if tb 
16 you add 11, it makes 27; whence deducting 
19, there remains 8 the Number above it, and ſo 
on, &c. | 

And for the Diſtances of the Numbers of the 
ſame Denomination, tis to be noted that they ſland 
aſunder either 30 or 29 Days, interchangably. 
Thus after 3, which ſtands overagainſt the 1ſt 
of Januar), at 30 Days diſtance you will find 3 
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thence, at 29 Days diſtance, you will have 3 
again ſer to the 1ſt of Mirch; rand at the Laſt cf 
March, at 30 Days diſtance, 3 again, Sc. 8 


great or ſmall, there are placed on the Left Hand 
Vol. II. 5 
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K 1D K N A 
"KANT-Rref, was uſed anciently in Wales for | x As theſe Tubules approach the Pelvis, they 
the Government of an Hundred Towns ; under | gather together in little Bundles; whoſe Ex- 
which were ſo many Commots, which the Welch tremities piercing the Membrane of the 'Pelvis, 
call Cymmwd, and ſignifies Provincia or Regio, form thoſe lirtle Protuberances on the Inſide 
and conſiſted of twelve Mannors or Circuits, and | of the Pelvis, or Cavity in the Middle of 
two Townſhips. | - the Kidney, which are called the Pap:/le, 

KARTITE, - Carite, was the Word vſed for- This Cavity; or Pelvis, is form'd by the Di- 
merly by the Religious for their beſt Conventual | latation of the Ureters : It ſends our ſeveral 
Drink, or Strong Beer: Becauſe in this they Ramifications, which divide the Urinary Tubes 
drank their Poculum Caritath, or Grace Cup : | into Bundles; and which make a ſort ot 
Which Grace-Cup it ſelf was ſometime called * to . : 
by the name of Kærite or Carte. | he Uſe of the Kidneys is to ſeparate the 
"KEELS or Keyles, were a kind of Long-Boars, | Urine from the Blood; which by the Motion 
of great Antiquiry ; and mentioned 23 H. 8. 18. | of the Heart and Arteries is thruſt into the 
Spelman ſaith they were thoſe in which the Saxons emulgent Branches, which carry it to the lit- 
invaded England, | | tle Glands; by whoſe Means the Serofity be- 

KELP, whar it is, and how made, ſee under | ing ſeparated, is received by the Orifice of 
Allum 5 in m Vol, Ns 5 of N little Tubes, which go from thoſe Glands 

KERF, is the Notch or Slit that is made by | ro the Pelvis; from whence it runs by the 
BY theSaw 3 two pieces of Wood when they Ureters into the Bladder. e 
Az are ſawing aſunder. e The Blood which was carried into the Glands 

EKEKERNELLAT US, anciently fignified Embat- its Particles being too groſs to enter into che 

wa 1 8 e. Fortified : _ . wr, excretory Tubes, 1s non 7 back from 

E Domum, was to build a Houſe | the Kidneys by the Emulgent Veins, to be 

_ ſuch Wong and Towers ; wo to by —_—_ mingies with the other Venal Blood in the Cava, 

to do, was a Favour commonly granted by our he Deſcription of the Ureters, Veſica Urina- 

hugs ner 2 1 3 res ny 42 Glandule Renales, Sc. you will find in 
in an Arch, is placed arthe Top | their proper Places. | | 

or Vertex of Elliptical or ſuch like flat Arches, to he Keil in his Animal Secretion, pag. 33. 

bind the Sweeps of the Arch together. judges that the Kidneys are placed ſo near 

KIDNEYS.. The Kidneys in Man are al- the Heart as they are, becauſe Salts are Cor- 
ways Two in Number, One on each Side, | puſcles, which are ſtrongly attracted, and have 
being nearly of the Figure of the French or | a moſt cloſe Union with the Fluid of Water: 

Nidney- Beans; Which latter Name they take, For though the Lungs may divide the Parti- 

8 1 _ "= qr nana; R. 5 5 * * Salt one from another, yer {till they firm- 

e Length of the Human Kidney is between ly adhere ro the Aqueous Humour in which they 

1 3 3 NNE _ __ 4 irn ; and therefore they may likewiſe at firſt 
Iwo Fingers Breadth in Thicknefs, an ree | be drawn off; and he thinks that the K7dneys 

over. The Right Kidney is ſituated under the | could not well have been placed ar a greater Di- 
„ rc 
3 < ey no O 3 
into leveral Lobes joyn'd together; which in account of 3 re. 8 
Adult Perſons become more cloſe; wherefore | receive where they are; but likewiſe, if they had 
in ſuch their Surface is equal and ſmooth. a more diſtant Situation, other Particles muſt have 

They have Two Membranes; One Common | united with the Salts and Aqueous Particles (as 

from the Peritonæum; the Other Proper, Uſu- even in their preſent Station ſome terreſtrial Par- 
uy they are cover d with a gdod deal of Far ; | ricles do) and conſequently the Urine could not 

| ee is of - _ 3 * : "thr been diſtilled ſuch as it is now; or at leaſt 

| are leveral  Lymphati eſſels ob- ; : | | 

ſerved in the Kidneys, Which 3 4 5 | "KING FEICE T _ Building, is a Piece of 
agg Pecquets Repoſitory : The Veins go | Timber ſtanding upright in the Middle between 
= the Vena Cava: The Arteries come from two principal Rafters, and having Strutts or Braces 
t 5 4 25 . . | going from it to the Middle of each Rafter. 

-_ 1 dba oy, 2 4 ares Emul- SENS Arms: See Heralds in this Vol. 
. e Out It e Kidneys NG- 1 | | ww 
their hollow Sides (which lie neareſt to — Gans ro the 5 inthe 2 ee 1 "1 
and ort:) included in one common Capſula, | Pleas pro Licentra concordandi, in reſpect of a Li- MW 
gg are divided into ſeveral Branches, which | cence then granted to any Man for paſſing a Fine. 
8 1 TIO urea are again | RINTAL, is a Weight in Merchandiſe, uſual- 
r oe coy of bon fe Horde Penny bu poki 
or aneys, | more or leſs, according to the different Cuſtoms 

where they inoſculate, and form a kind of | of diflere 7 i bh 

Net; from which their Extremities coming, 5 N ne 3 Wok for » Man. 
1 in Infinity of Glands, which are | Servant, and is ſo uſed in 14 E. 3. Stat. 1, c. 3. 
IS, and Verſtegan thinks it comes from the Dutch 


© Theſe Glands are in Figure roundiſh, and | c ; : f ; 
they compoſe the outer Subſtance of the Kid- naps, which Lemiies the ſame rhing. Cuagia in 
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| ; | Saxon alſo, is a Male-Child or Boy : and in rhi 49 
= _— FR Eier mier, ee er : Knave Child hath been 1 | i 
ong Imai! Lube ; formerly in contradiſtinction to a Girl: f Fg 
35 | 1 | 3 of theſe Tubes compoſe | ſenſe IVickleff uſes the Word nin de Weng 1 
nermoſt Subſtance of the Kidneys. | Exod. 1. 16, and other places of the Bible. 9 
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Note, 3 ſtands againſt the 1ſt of Fanuary, be- 
cauſe 3 was the Golden Number, when the 
Fathers of the Necene Council ſettled the Time 
for the Obſervation of Eater. See Plott, in 
. 

On the Right Hand, and iſſuing from the 
Notches, are ſeveral Inſcriptions and Figures, 
Hieroglyphically repreſenting the Feſtival Days, 
by ſome Actions, Offices, or Endowments of rhe 
Saints ; or elſe the Wort or Sport in faſhion ar 
the Time of the Year, 

Thus from the Notch of Fanuary 13. being 
St. Hillary's Day, iſſues a Cro/s, the Badge of a 
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Biſhop, From the iſt of March an Harp for St. 
David. Againſt Fune 29. St. Peter's Day, you. 


have his Keys : And againſt St. Criſpin's Day a 
Pair of Shoes, Againſt Fan. 25, St, Paul's Day, 


| there 1s an Ax ; And againſt Fune 24. a Sword 


for St, Fohn Baptiſt. On Aug. 1oth a Gridiron 
for St. Lawrence, So a Wheel for St. Katherine 
9 


a Star for Epiphany, a True- Lover s-Rnot for Sr 


Valentine's Day, Sc. And againſt Chr 1ſtmas-Day 
is the old 7Vasſhailling or Carouſing- Horn, that the 
2g uſed to make Merry. withal at tha: 
Time. N 2 


The Uſeof this Clogg is chiefly to find by the | Moons, and the Moveable Feaſis ; and the In- 
Prime or Golden Number the Eccleſiaſtical New | meveable Feaſts by the Symbols on the Right Har 
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KANT-Rref, was uſed anciently in Wales for 
the Government of an Hundred Towns ; under 
which were ſo many Commots, which the Welch 
call Cymmwd, and fignifies Provincia or Regio, 
and conſiſted of rwelve Mannors or Circuits, and 

o Townſhips. 

K ARIIT E. - Car ite, was the Word vſed for- 
merly by the Religious for their belt Conventual 
Drink, or Strong Beer: Becauſe in this they 
drank their Poculum Caritats, or Grace Cup: 


Which Grace-Cup it ſelf was ſometime called 


by the name of Karite or Carite. 

KEELS or Keyles, were a kind of Long-Boars, 
of great Antiquity ; and mentioned 23 H. 8. 18. 
Spelman ſaith they were thoſe in which the Saxons 
invaded England, | 

KELP, what it is, and how made, ſee under 


Allum Works in this Vol. | 


KERE, is the Notch or Slit that is made by 
the Saw between two pieces of Wood when they 
are ſawing aſunder,  * 
KERNELLATUS, anciently ſignified Embat- 
ze/led or Crenelled, i. e. Fortified : And | 
' KERNELLARE Domum, was to build a Houſe 
with ſuch Walls and Towers; which to be allow d 
to do, was a Favour commonly granted by our 
Kings after the Demoliſhments of the Caſtles. 
| KEYSTOMNE in an Arch, is placed at the Top 


or Vertex of Elliptical or ſuch like flat Arches, ro | 


bind the Sweeps of the Arch together. 

KIDNEYS. The Kidneys in Man are al- 
ways Iwo in Number, One on each Side, 
being nearly of the Figure of the French or 
Ridney-Beans; which latter Name they take, 
from being like the Kidneys, OO © 

The Length of the Human Kidney is between 
Four and Five Fingers Breadth. They are about 
Two Fingers Breadrh in Thicknefs, and Three 
over. The Right Kidney is ſituated under the 
Liver; the Left under the Spleen. 

In a Fœtus their External Subſtance is divided 
into {everal Lobes joyn'd together; which in 
Adult Perſons become more cloſe ; wherefore 


in ſuch their Surface is equal and ſmooth. 


They have Two Membranes ; One Common 
from the Peritonæum; the Other Proper. Uſu- 
ally they are cover'd with a gdod deal of Fat; 
Their Colour is of a dark Red. | 

There are ſeveral Lymphatick Veſſels ob- 


ſerved in the Kidneys, which diſcharge them- 


lelves into Pecquet's Repoſitory : The Veins go 
into the Vena Cava : The Arteries come from 
the Aorta. es | 


Thoſe Veins and Arteries are called Emul- 


gents : They come our from the Kidneys in | 


their hollow Sides (which lie neareſt to the Cava 


and Aortz ) included in one common Capſula, 


and are divided into ſeveral Branches, which 
furround the Pelvs, Theſe Branches are again 
iub-divided into an Infinity of other leſſer ones, 
which go to the external Parts of the Kidneys, 
where they inoſculate, and form a kind of 
Net; from which their Extremities coming, 
terminate alſo in Infinity of Glands, which are 
all very ſmall, AS hs ——— 

Theſe Glands are in Figure roundiſh, and 
they compoſe the outer Subſtance of the Kid. 
neys, which is half a Finger thick. From 
each of them there goes a long ſmall Tube; 
and the Collection of theſe Tubes compoſe 
the innermoſt Subſtance of the Kidneys. 


} As theſe Tubules approach the Pelvis, they 
gather together in little Bundles; whoſe Ex- 
tremities piercing the Membrane of the Pelvis, 
form thoſe lirtle Protuberances on the Inſide 
of the Pelvis, or Cavity in the Middle of 
the Kidney, which are called the Pap!/le, 

This Cavity; or Pelvis, is form'd by the Di- 
latation of the Ureters : It ſends our ſeveral 
Ramifications, which divide the Urinary Tubes 
into Bundles; and which make a ſort of 
Capſula to the Blood Veſſels. 

The Uſe of the Kidneys is to ſeparate the 


of the Heart and Arteries is thruſt into the 
emulgent Branches, which carry it to the lit- 
tle Glands; by whoſe Means the Serofity be- 
ing ſeparated, is received by the Orifice of 


to the Pelvis ; from whence it runs by the 
Ureters into the Bladder, | 
| The Blood which was carried into the Glands, 
its Particles being too groſs to enter into the 
ſmall excretory Tubes, is brought back from 
the Kidneys by the Emulgent Veins, to be 
mingled with the other Venal Blood in the Cava. 

The Deſcription of the Ureters, Veſica Urina- 
ria, Glandule Renales, Sc. you will find in 
their proper Places. | 

Dr. Keil, in his Animal Secretion, pag. 33. 
judges that the Kidneys are placed ſo near 
the Heart as they are, becauſe Salts are Cor- 
puſcles, which are ſtrongly attracted, and have 
a moſt cloſe Union with the Fluid of Water: 
For though the Lungs may divide the Parti- 
cles of Salt one from another, yet ſtill they firm- 
ly adhere to the Aqueous Humour in which they 
ſwim ; and therefore they may likewiſe at firſt 
be drawn off; and he thinks that the K7dneys 
could not well have been placed at a greater Di- 
ſtance, to have ſeparated ſuch a Quantity of U- 
rine as they now do; and that not only on the 
account of the great quantities of Blood they 
receive where they are; but likewiſe, if they had 
a more diſtant Situation, other Particles muſt have 
united with the Salrs and Aqueons Particles (as 
even in their preſent Station ſome terreſtrial Par- 
ticles do) and conſequently the Urine could not 
have been diſtilled ſuch as it is now; or at leaſt 
bur in a ſmall Quantity, 1 

KING. PEICE in any Building, is a Piece of 
Timber ſtanding upright in the Middle between 
two principal Rafters, and having Strutts or Braces 
going from it to the Middle of each Rafter. 
KINGS at Arms : See Heralds in this Vol. 


to the King or Queen in the Court of Common- 
Pleas pro Licentra concordandi, in reſpect of a Li- 
cence then granted to any Man for paſſing a Fine. 
KINTAL, is a Weight in Merchandiſe, uſual- 
ly of about an Hundred Pounds, but fomething 
more or leſs, according to the different Cuſtoms 
of different Nations. | | | 
KNAVE, is an old Saxon Word for a Man- 
Servant, and is ſo uſed in 14 E. 3. Stat. 1, c. 3. 
and Verſtegan thinks it comes from the Dutch 
Cnapa, which ſignifies the ſame thing. Cnapa in 


ſenſe a NMiave Child hath been frequently uſed 
formerly in contradiſtinction to a Girl; and in this 


ſenſe YVickleff uſes the Word in his Tranſlation of 


| Exod. 1, 16. and other places of the Bible. 
KNEVELS, 
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Urine from the Blood; which by the Motion 


of the little Tubes, which go from thoſe Glands 


EING- SILVER, is properly that Money due 


Saxen alſo, is a Male-Child or Boy; and in this 
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KNEVELS, the {ame with Kevel-, 
KNIGHT, Miles, froni the Saxon Cnite, ſigni- 
fs with us a Perſon that beareth Arms, and who 
tor Valour and Martial Conduct is by the Sove- 
reign or his Authority ſiugled from the Ordinary 
fort of Gentlemen, and raiſed to à higher Step or 
Dignity. This among almoſt all Nations takes 
his Name from the Horſe, becauſe they - uſed to 
ſerve in War on Horſeback. Thus the Romans cal- 
led them Equites ; the Tralian Word is Cavaliers ; 
the French Chevaliers; the Germans Reyters ; the 
Spaniards Gavallares, Sc. Ir appears by the Stat. 
1 E. 2. c. 1. That formerly a Gentleman having 
a full Knights-Fee, and holding his Land by 
Knighr-Service, might be urged by Diſtreſs to 
precure himſelf to be made Mui when he came 
to full Age: But by 17 Car. 1. 20. no Man can 
be compelled to take that Order on him. The 
Manner of making Knights, Cambden in his Bri- 


tannin, ſhortly expreſſes in theſe Words: Noſtris 
vero Temporibus qui Equeſtrem Dignitatem ſuſcipit, 
flex gennibit edufo Gladio leviter in humero per- 
cutitur ; Princeps his Verby Gallice effatur ; Sois 
Chevalier au nom de Dieu. 3 TIL 
KNIGHTS Bannerets: See Bannerets in this 
Vol. 
KNIGHTS of the Bath, are an Order of 
Knights made within the Liſts of the Bath, and 
Girded with a Sword in the Ceremony of their 
Creation, They are ſpoken of in 8 Edw. 4. C. 2. 
For their Antiquiry and Manner of Creation, ſee 
Duzdale's Deſcription of Worceſterſhire, They 
rake Place of Knights Batchellors, and come after 
Baronets, | 
KNIGHT'S-FEE, is ſo much Inheritance as is 
ſufficient yearly ro maintain a Knight with con- 
venient Revenue; which in F. IIl.'s Time was 
15 Pounds, Cambd. Brit. p. 111, But Sir Tho, 
Smith in his Repub. Anglor. lib. 1. c. 18. rateth it 
at 40 Pounds. And in 1 E. 2. c. 1. it appears 
that ſuch as had 20 Pound in Fee, or for Term 
of Life, might be compelled ro be Muights; but 
this is now repealed by 17 Car. 1. Stow in his 
Annals ſaith, © There were in England at the 
Time of the Conqueſt 60211 (others lay 60215) 
« Knights Fees ; whereof the Religious Houſes, 
« before their Suppreſſion , were poſleſsd of 
„28015. Some ſay a Knights-Fee contained 8, 
others 12 Plow-lands, or 600 Acres, 
KNIGHTS of the Garter, are an Order firſt 
Created by King Edw, III.; after the Acquiſition 


K NI 

of many Great and Glorious Victories. He ſown, 
our of his own Kingdom, and all over Chrilte 3 
dom for a Nnmber of moſt Excellent and Not. 
Perſons, to each of which he gave a Blue Gar 
rer, deckd with Gold, Pearls, and precio 
Stones, with a Buckle of Gold, to be worn © 
on the Left Leg; a Kirtle, Crown, Cloak Char 
ron, a Collar, and othet Stately and Magnifcle 
Apparel. The Number was 26, of Which he 
King and his Succeſſors were Ordain'd Soverei 5 
and the others Companions, or Brethren of wt 
moſt Noble Order ot the Garter, ; 

This moſt Honourable Society is now a Col. 
lege or Corporation; having a Common-Seal he. 
longing to it; having, beſides the Sovere; n 
which is Guardian of the Order, and who 65 
verns it by himſelf or Deputy; and beſides the 
25 Companions or Knights of the Garter, 1 4 88 
lar Canons, that are Prieſts, or muſt be within, 
year after their Admitiion 3 13 Vicars, which 


muſt alſo be Prieſts ; and 26 Poor Knights that 


have no other Subſiſtence or Means of Living by; 
the Allowance of this Order. The Biſhop of 
Winton, for the Time being is called Prelate i; 


the Garter ; the Biſhop of Sarum, Chancellor of the 


Garter ; the Dean of Mindſor, Regiſter of the Gu 
ter. The Principal King at Arms is called Gyr. 
ter; who is to Manage and Marſhal their $9. 
lemniries at all Inſtallations and Annual Feaſts 
The Uſher of the Garter is alſo Uſher of the Black. 
Rod. By Order of King Charles I. all the Com. 
panions of the Garter are to wear on the Left Side 
of their upper Garment the Croſs of England, en- 
circled with the Garter and Morro, and with Rays = 
of Silver iſſuing from thence every way like 2 
Star; whence tis uſually called the Star and 
Garter, | Os, | 

KNIGHT- Marſhal, is an Officer in the King's 
Houſe, having Juriſdiction and Cognizance of a- 
ny Tranſgreſſion within the King's Houfe and 
Verge ; as alſo of Contracts made there, where- 
of one of the Houle is Party. 5 | 

KNIGHTEN Gi, was anciently a Guild in 
London, conſiſting of Nineteen Knights; Founded 
by King Edgar: Who gave then a Portion of 
waſte Ground, lying without the Walls of the 
City, which is now called Port- Sohen-· Nard. Stops 
Annals, p. 151. W EE 

KNOC KING. Mid, is the ſame with a Stam. 
ping-Mill, which fee, and alſo the Word Tin 
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ABEL, in the Law, is a narrow Slip of Paper 


or Parchment affixed to a Deed or Writing in 
order to hold the Appending Seal: So alſo any Pa- 


per annext by way o 
any Will or Teſtament, 


dicil. 


f Addition or Explication to 
is called a Label or Co- 


LACERTA, is a word uſed in Doomſday- Bool, 
and ſignifies a Fathom. e oa 

LACHES, in the Law-ſenſe, ſeems to ſigniſie 
Slackneſs or Negligence, as appears from Littleton, 
Fol. 403 and 726, where Laches of Entry is no- 
thing elſe bur a neglect of the Heir ro enter; and 
io perhaps comes from our Engliſh word to Lack; 


" unleſs from the French Laſcher or Laſche. 


 LACHRYMATORIES, were {mall Earthen 
Veſſels wherein the Tears of the weeping Friends 
that ſurvived were repoſited and buried with the 


Aſhes and Urns of the Dead. 


LADA, is a Lade or Lath, from the Saxon La- 
thian, ſignifies an Aſſembly or Courr of Juſtice ; 
and from hence the Annual Court at Dym-Church, 
by Romney-Marſh in Kent, for the Election of a 


Lath to this Day. 


LADA, from the 


plex, Triplex, and Plena. 


LAFORDSWICEK, i 


Saxon Ladian, alſo ſignifies a 
Purgation by Tryal; and in the Laws of K. E- 
thelred there is frequent mention of the Lada Sim- 


n the old ann is the 
Betraying of, or Infidelity to a Lord and Maſter. 


*Tis mentioned in the Laws of Canutus, c. 61, and 
thoſe of Henry I. c. 13. | _ 

LAGA, is a word uſed for Law in Magna Car- 
ta ; and hence comes Dane Lage, Saxon Lage, 
Mercen Lage, &c. as allo 


LAGEDAYUM or Lag 


h-day, that is, a Law- 


day, or day of open Court: Hence alſo a Lages- 
Man is Homo Legalis; and this word Lage-Man is 
frequently uſed in Doomſday-Book, and in the Laws 
of Edw. the Confeſſor. | 
LAGEN, Lagena, in ancient times was a Mea- 
{ure containing ſix Seætarii. Vid, Fleta, 1,2. c. 8, 9. 


unto belonging. 


Vol. II. 


and Charta Ed. 3. m. 25. u. 82. 

LAGON or Lagan, is a parcel of Goods thrown 
our of a Ship in a Storm, &c. and becauſe they 
would elſe fink, they are faſtened ro a Buoy or 
Cork in order ro be found again. It the Ship be 
wreck d, the Goods are called Lagan or Ligan, 
quaſi a Ligando: and ſo long as they continue in 
the Sea they belong to the Admiral; but when caſt 
aſhore they become a Meck, and belong ro him 
that hath the Neck, as appears in Co. J. 5. fol, 106. 

LAHSLITE, Lagſ/lite, Laghſ/lite, is uſed in the 
Laws of Hen. I. c. 13. for a Tranſgreſſion of the 
Law; and ſometimes for the Puniſhment there- 


LAMMAS-DAY, quaſi. Lamb-mas, is our firſt 
of Auguſt, and on this day the Tenants which tors 
merly held Lands of the Cathedral Church in 
York, were bound by their Tenure ro bring a Lamb 
alive into the Church, at High-mals. | 
LAND-BOC, was anciently a Charter or Deed, 
whereby Lands or Tenements were given or held. 
LAND-CHEAP, was an old cuſtomary Fine 
raid either in Cattle or Mone 


y at every alienation 


ww 


' Bailiff and other Officers is called Dym-Church- | 


| 


LAB 


of Land lying in ſome peculiar Mannor, or Libcr-; 
ry of ſome Burgh. This Cuſtom yer remains in 
Malden in Eſſex. | 8 
LAND-GABLE or Gave!, was anciently a Taz 
or Rent iſſuing out of Land; tis called in Doomſ- 
day Cenſus Prædials; and Spelman ſaith, it was a 
Penny for every Houlc, being, as we now ſpeak, a 
kind of Quit-Rent or Ground-Rent. 


Land. Theſe were 3 Obligations, which from 
their Number were called Trinoda Neceſſitas, and 
were Expedition, Burgh-bote, and B*zg-bote. Theſe 
were not called Servitia becauſe nor Feodal Ser- 
vices ariſing from rhe Condition of the Owners ; 
bur by this name Landireda, Rights that charged 
the very Land, whether poſſeſt by Churchman or 
Layman. . | 8 

LAND-TENANT, in the Law, is he that 
actually poſſeſſes the Land, and who hath it in his 
Manual Occupation. The ſame with Terre-Te- 
nant. | 


uſe abour the rime of Ed, I. | 
LAPSE, is the omiſſion of a Patron to preſent 
to a Church within fix Months after voidable ; on 


Collate to the ſaid Church. | 
LASHITE, was a common Forfeiture in the 


about 6 d. Sterling. Vid. Selden Hiſt. Tythes. Tho 

ſome ſay, the Ore was in value about 16 Pence, 

and that 15 of them made the Libra or Pound. 
LAST, in general ſignifies a Burden, and par- 


of Pitch, Tar, or Aſhes is 14 Barrels; a Laſt of 
Hides or Skins is 12 Dozen; a Laſt of Codfiſh is 


of Wool is 12 Sacks ; a Laſt of Leather is 20 
Dickers, and every Dicker is 10 Skins; a Laſt of 
unpack d Herrings is 18 Barrels. 
LAST, in the Marſhes of the Eaſt of Rent, alſo 
is a Court held by 24 Jurats, and ſummoned by 
the rwo Bailifts thereof, wherein they make Or- 


LASTAGE or Leſtage, is a Cuſtom exacted in 
ſome Fairs and Markets, ro carry things where 
one will, faith Raſtall; bur ſometimes tis taken al- 
ſo for the Balaſt of a Ship; and as ſome ſay, tis 
364 105 a Cuſtom paid for Wares ſold by the 

aſt. ; | 

LAST-HEYRE, is he to whom the Land comes 
by Eſcheat, for want of lawful Heirs; which is 
ſomerimes the Lord of whom the Land is held: 
and ſometimes the King. | e 


A oY 
| LIED (Leſtium) is a Srear part of a County 
or Shire, Containing 3 or undreds, ; 5 
and Suſſex, Whence the 7 | * ; 2 
LATHE REEVE, or Leid. grede, 


or Tythins- 
Reeve, was an Officer in the Sq CEE 


xo Government, 


5 A 


who had Aurhoriry over the Third part of the 
3 Country, 


LANDIREC TA, in the Saxons time, were ſuch 
Services and Duties as were laid on thoſe that held 


LANO-NIGER, was a kind of Baſe Coin in 


which neglect, Title is given to the Ordinary to 


time of the Danes; it was 12 Ores, each Ore was 


ticularly a certain Weight or Meaſure : As a Laſt 
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12 Barrels; a Laſt of Herrings is 20 Cades, or Ten 
| Thouſand ; a Laſt of Corn is ten Quarters; a Laſt 


ders, lay and levy Taxes, Sc. for the preſervati- 
| on of the Marſhes. ; | P 12 


LATCHES, in a Ship, are the ſame with ILV. 
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further to the County Court. 


Place, or the Pole's height: only obſerve, that if 
the Zenith diſtance exceed the Declination the 


nation 20°f S. the Difference will be 5 1. 30 to 
the Latitude, as before, only it will be North, be- 


If the Declination be North and the Merid. Alri- 


other, then the Summ of the Declination and the 


nation being the ſame way the latter exceeds the 


uſed for the Liberty of Infang-thief, or the Privi- 


LAU 


— — — + 
on W A. 


E 


Country, or over 3 or more Hundreds or Wapen- 
takes; whoſe Territory was called a Tithing, or a 
Leid or Leithen. Perhaps the Ridings in York-ſhire | 
are ſo called corruptly from Tithings or Tridings, 


as tis ſometimes written, Matters that could not 


be determined in the Hundred Court, were 
brought to the Trithing, where the principal Men 
of 3 or more Hundreds being aſſembled by the 
Authority of the Lath Reeve or Trithing Reeve, did 
decide and determine it; but if they did not, it went 


LATITDUE of a Place, is found at Sea by ha- 
ving the Suns or any Stars Declination (by the Ta- 
bles)and his Meridian Altitude; and that is found 
by a Quadrant or Aſtrolabe. Now from the Hori- 
Zon to the Zenith being 90%. if from 900. you take 
the Sun's Meridian Altitude, the remainder will be 
the Sun's diſtance from the Jenith. When there- 
fore by obſervation, the Sun's Meridian Altirude 
is found, you are to conſider whether the Sun 
hath any Declinarion or not: If he hath none, but 
moves in the Equinoctial that day, then the Eleva- 
tion of the Equator will be equal to his Meridian 
Altitude; and conſequently his Meridian Altitude 
is the Co- Latitude: Subduct therefore that from 
9o, the Remainder is the Latitude of the Place, 
which will be North, if the Sun be on the Sourh 
part of the Meridian, and South when the Sun 
comes to the North of the Meridian. *Tis the 
ſame thing with any Star in the Equator. When the 
Sun or Star hath any Declinarion, rhe Zenith di- 
ſtance with that will give the Latitude; for if the 
Meridian Altitude and Declination be both the 
ſame way, i. e. both North or both South, the dif- 
ference between them will be the Latitude of the 


1 


contrary Pole will be elevated. J. gr. If the De- 
clination be 235. 300. N. and the Zenith Diſtance 
8ů%. 30“. N. the Latitude will be 15", N. But if 
the Zenith Diſtance be 71. 30“. S. and the Decli- 


— 


cauſe the Zenith Diſtance exceeds rhe Declination. 
rude South, or vice verſa, i. e. one contrary to the 


Zenith Diſtance is the Latitude of rhe Place. In- 
deed ſometimes the Sun or Star may have two Me- 
ridian Altirudes, as when the Altitude and Decli- 


former; and then the Summ of the Co- declination 
and the Merid. Altitude is the Height of the Pole 
towards which the Declination is. And you muſt 
obſerve, that whether the Meridian Altitude be 
North or South, if that and the Co. declination to- 
gether be leſs than 189. the Sun or Star will have 
2 Meridian Altitudes in 24 Hours. 
LATROCINIUM, in ſome old Charters, is 


lege of adjudging and executing Thieves. 

LATTH, is a Lathe or Tithing. 

LAUDIMIUM, in the Civil Law, is the 5orh 
part of the value of Land or Houſes paid by the 
Proprietor to the new Tenanr, by way of Emphy- 
zeuſis, as an Acknowledgment upon Inveſtitures, 
or for being pur into poſſeſſion. 

LAUDUM, was formerly uſed for an Arbitra- 
tion or Decifive Sentence of any choſen Judge or 
Arbitrator. 


LAUNDER, is a Trench cut in che Floor 8 


Foot long and 10 Foot over, with a 1 
Stopper at one End, to let the Water (which 

along with the bruiſed Ore from the Coffe e 
Stamping Mill in the Tin-works) run aas df, 


ay wh: 
the Ore finks to the bottom. See Tin, Y Witte 


LAURETS, were pieces of Gold co 


S 2 ined in 
Year 1619, with the King's Head laureated 2 
them. There was a 20s. piece marked with *y 


one of 105. marked x. and one of 5 5. PO 
LAW. In England our Laws "on ge Yo 
able. (1.) We had the Laws of Mo/mut;ys a 74 
were tranſlated out of Britiſb into Engliſh b = 
das; of which there ſome remain in our * 
Laws. Vid. Mag. Cart. c. 1. and 14. en 
(2.) There was the Merchen Lage, mentioned 
Cambden's Brit. and Polyd. Hiſt, Anglie, lil : N 
| Fo WWeſt-Saxon-Lage. . 
4.) Dane-Lage; all which were red ; 
one Body by Eds he Confeſſor. _—_ _ 


Ar preſent the Law of England is divided into 


3 parts. 

(1.) The Common Law, which is the moſt anc; 
ent and general. „ 

(2.) Statutes or Acts of Parliament. 

(3.) Particular Cuſtoms. C. on L. fel. 15, 

LAW hath alſo a ſpecial fignification, ſome: 

times implying that which is Lawful with us and 
not * as Tenant by Curteſie of England 
13 E. I. 3. OS f 

To Wage Law (Vadiare Legem) is to put in Se- 
curity : To make Law (facere Legem) at a Day af. 


ſigned : and ro make Law is to make Oath that he 


owes not the Debt challenged at his Hands; 28 
alſo to bring with him ſo many Men as the Coun 
ſhall aſſign, ro avow upon their Oath, that they be. 
lieve in their Conſciences he hath ſworn truly, 


And this Law is uſed in Actions of Debt with. 


out Specialty; as alſo, where a Man coming to the 
Court after ſuch a time, that his Tenements have 
been ſeized for default, ſhall deny himſelf to have 
been ſummoned. — 
LAW of Arms, Jus Militare, is the allowed 
Rules and Precepts concerning War; to make and 
obſerve Leagues and Truces, to puniſh Offenders 
in Camps, Sc. * 1 


LAW of Merchants, Lex Mercatoria, is a Pri- 


vilege or ſpecial Law, differing from the Common 
Law of England, proper to Merchants, and ſum- 
mary in Proceedings. Vid. 27 E. 3. Stat. 8, 9, 19, 
20. 13 E. I. Stat. 3. Cook on Littleton, fol. 182, 
LAW Spiritual, is the Eccleſiaſtical Law al- 
lowed by the Laws of this Realm, ſo far as it is 
not contrary to the Common Law, nor the Sta- 


tutes and Cuſtoms of the Realm. According to 


this the Ordinary or other Eccleſiaſtick Judges do 


proceed in Cauſes within their Cogniſance. Co, n 


Lit. fel. 344. W 
This was called the Law Chriſtian, and the 
Court the Court Chriſtian; and the Rural Dean 
who was Judge or Preſident of the Court within 
his own Diſtrict, was called hence Decanis Cha- 
ſtianitats, and in contradiſtinction to this, the 
Common Law was by ſome called Lex Mundane, 
Terrena, &c. — 

LAW of the Staple, is the ſame with the LA. ef 
Merchants. . 

LAW of Marque, (ſee Repriſals.) This word is 
uſed 27 E. 3. Stat. 2. c. 22. and comes from te 
German word March, which is a Bound o Limit; 
and thoſe who are driven to Repriſals, are forced 
to take the Ship and Goods of the Injurer e 


urk for 2 


= 9 


6 2% BEE A 


a 6 ; home, to Fave ordina- a Stony Real is at top, they meet Ore juſt under 
wt 1 e 0 the iy or Surface of the Graſs : which Ore 
1 i.AW-day, is otherwiſe called the View of Fran hath gone down 40 Fathom. A Black Stone is a. 
Pledge or Court-Leet; and is uſed for the County | ill ſign, and leads ro Jam, as they call it, that is, 
Court, 1 E. 4. c. 2. and indeed the Lage-day or a thick Bed of Stone that hinders their work; a 
Law Day, formerly was any Day of open Court; | grey, clear anddry one they account the beſt, They 
and was commonly uſed for the more ſolemn | ſeidom meet with any Damps. If in linking they 
Courts of a County or Hundred, | come to wer mooriſh Earth, they expect a Fam, 
LAW-leſs Court. On King's Hill at Rochford in and to be cloſed up with Rocks. Their nearneſs 
EjJſex on Wedneſday Morning next after Michael-| to the Ofe, they gueſs by ſhorr brittle Clay ; for 
11as-day, at Cock crowing, is held a Court ſo cal- they dont think or find a tough Clay to be leading, 
led, becauſe tis held ar a lawleſs or unlawful | as they call it; that is, directing towards Ore, 
Hour: They whiſper and have no Candle, nor a-| Sometimes the Ore lies Shole or ſhallow, and 
ny Pen and Ink bur only a Coal; and he that owes | then it is 14 or 20 Fathom, more or leſs, before 
Stir or Service and appears not, forfeirs double e- they hit it. They follow a Vein inclining to ſome 
very Hour he is miſſing. This Court belongs tro | depth, when it runs away in litrle flat Binns. | 
the Honor of Raleigh, and to the E. of Warwick, When the Stones part it then they find a Vein 
LAWES, are round heaps of Stone, being a again. Their Draughts are 14 or 16 Fathom till 
kind of a rude Monument for the Dead. They are they come to a Stone, where they caſt a Side- 
ſo called on the Borders between England and] Draught, called a Cut. Then they fink plumb a- 
Scotland, gain 4 or 5 Cuts one under another: they find Ore 
LAYMAN, among the Painters is a Statue of ar 50 Fathom, Their beſt Reaks are North and 
Wood, whoſe Joints are ſo made, that it may be South; Eaſt and Welt are good, tho not ſo deep. 
put into any poſture ; and its chiefeſt uſe is for the | The Groove is 4 Foot long and 2+ Foot broad, till 
Caſting and Adjuſting of Draperies for the cloath-| they meer with Stone, and then they carry it as 
ing of Figures, | they can. The Groove is ſupported by Timber; 
LEA of Tarn. By Stat. 22, 23 Car. 2. c.— a Lea ſa piece as big as one's Arm will ſupport 10 Tun 
of Yarn at Kidderminſter is appointed to contain | of Earth. The Timber there laſts long, they have 8 
200 Threads, on a Reel which is four Yards about.] known it lie 200 Years, and after that will ſerve in | ll - 
LEAD. The Lead Mines in Somerſetſhire are new works; it is tough and black, and being ex- 12 
at Mendip, which is a place all Mountainous, but] poſed a few Days to the Sun and Wind grows ſo | 9 
the Hills are of unequal Heights; tis Barren and | hard that an Ax will ſcarce cut it. | 
Cold, and in ſome places Rocky: the Ridges of | For the ſupply of Air, they have Boxes of Elm, 
the Hills run confuſedly, but molt Eaſt and Maſt, | exactly cloſed, of about 6 Inches in the clear, by 
and not many parallel one with another. The Sur- which they carry ir down 20 Fathom and more; 
face is heathy, Ferny and Furzy ; it feeds Sheep] bur when they come at Ore and need an Air-ſhaft, | 
all the Year; and young Beaſts, Horſes and Colts] they fink it 4 or 5 Fathom diſtant, of the fame 1 
at Spring and Fall. The Soil is Red and Stony, | faſhion with a Groove, to draw _ ml Os 6 | d 
but no way Clayie, Marley or Chalkey. The Stones Air. | ; 
are either of the nature of Fire- ſtones or Lime-| They make uſe of Leathern Bags, holding 8 or 
ſtones. The Trees have their Tops burnt, and | 9 Gallons a piece, to free them from Water, which v1 
the Leaves and their outſides diſcoloured and | are drawn up with Rope f 1 
: * ourec | up pes. If they find a Swale, .=_ 
{corched with the Wind; and they grow to no] they drive an Adit upon a level till it is dry. If | 19 
conſiderable bigneſs. The Stones which are waſhr | they cannot cut the Rock, they uſe Fire ro Ay 1 
out by the Brooks and Springs are reddiſh and | it, laying on Wood and Coal, and contriving the q 
ponderous. The Country is more troubled with | Fire ſo that they can leave the Mine before opera- 
Thunder and Lightning, Storms, Nocturnal Lights tion begins; and they find ir dangerous to 2 40 
and Fiery Meteors, than other parts of the Coun- again before it be quite cleared of the Smoak 
33 1 0 which hath killed ſome, e 
When they have gotten the Ore they beat it| Their Beetles, Axes and Wedges, Cc. unleſs ſo 
ſmall, then waſh it clean in a running Stream, and hardened as to make a deep impreſſion on the 
then ſift it in Iron Rudders, after which they make | Head of an Anvil, are not fit for their uſe : and yer 
an Hearth or Furnace either of Clay or Fire- ſtone, they ſometimes break them in an Hour ; others 
which they ſer in the Ground, and upon it build |laft 3 or 4 Days, as it happens. They work in | 
their Fire which is lighted with Charcoal, and con- Frocks and Waſtcoats, by Candle-light (of Tal- | 
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rinued with young Oaken Gadds: tis blown with low) 1 . WM 
F * 4 Or 15 to the Pound, each of which laſts 1 
3 by Mens treading upon them, and after 3 Hours if they have Air enough. A Vein being | 18 
_ ire is lighred and the Fire-place hor, they | loſt, they drive 2 or 3 Fathom in the Breaſt, as the 1 
5 row their Lead Ore upon the Wood which melts nature of the Earth directs them. T hey hand our 1 
2 09 _ Furnace z 5 e e their Materials in Elm Buckets drawn by Ropes ; | 
ey take it out, and on Sand caſt it into] the Buckets hold abo : £ . 
what form they pleaſe. Phil. Tranſ. N. 8. [are of Ropes. © ut a Gallon, Their Ladders 1 
n . Tranſ. N. 39. you have this further ac- The Ore ſometimes runs in x Vein and fine. | 1 
v. Itimes is diſperſed in Banks; it lies of 6 We 
5 ba. 3 of Lead have been found to run up rween Rocks: Some of it is hard ads OY 7 
1 e * of Trees without apparently alrer-| Many times they have branched Ore in the Spar. = 
nes * ee, _ and ma 3 2 About the Ore there is a Spar and Chalk and 15 1 8 
y or Place where the Ore lies; ther Subſtance which they call C dia | _— 
b 6 C een * 1 8 their meally white Stone ed with Ore . Of. | 1 
fore they meet with any St i 515 pal ite, traniparent and brittle like Glaſs. wn 
Vol. II. y 85 other while when The Chalk white, and heavier than any Stone. 1 
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LAW. 


Country, or over 3 or more Hundreds or Wapen- 
rakes ; whole Territory was called a Tithing, or a 


Leid or Leithen. Perhaps the Ridings in York-ſhire 


are ſo called corruptly from Tithings or Tridings, 
as tis ſometimes written, Matters that could nor 
be determined in the Hundred Court, were 
brought to the Trithing, where the principal Men 
of 3 or more Hundreds being aſſembled by the 
Authority of the Lath Reeve or Trithing Reeve, did 
decide and determine it; bur if they did not, it went 
further to the County Court. 

LATITDUE of a Place, is found at Sea by ha- 
ving the Suns or any Stars Declination (by the Ta- 
bles)and his Meridian Altitude; and that is found 
by a Quadrant or Aſtrolabe. Now from the Hori- 
zon to the Zenith being 90. if from 90%. you take 
the Sun's Meridian Altitude, the remainder will be 


the Sun's diſtance from the Zenith, When there 


fore by obſervation, the Sun's Meridian Altitude 


is found, you are to confider whether the Sun 


hath any Declinarion or nor : If he hath none, bur 
moves in the Equinoctial that day, then the Eleva- 
tion of the Equator will be equal to his Meridian 
Altitude; and conſequently his Meridian Altitude 


is the Co-Larirude : Subduct therefore that from 


9o, the Remainder is the Latitude of the Place, 
which will be North, if the Sun be on the South 
part of the Meridian, and South when the Sun 
comes to the North of the Meridian. Tis the 
ſame thing with any Star in the Equator. When the 
Sun or Star hath any Declination, the Zenith di- 
ſtance with that will give the Latitude; for if the 


Meridian Altitude and Declination be both the 
ſame way, i. e. both North or both South, the dif- 


ference between them will be the Latitude of the 
Place, or the Pole's height: only obſerve, that if 
the Zenith diſtance exceed the Declination the 
contrary Pole will be elevated. J. gr. If the De- | 
clination be 23%. 300. N. and the Zenith Diſtance 
8. 30“. N. the Latitude will be 15. N. Bur if 
the Zenith Diſtance be 712. 30%, S. and the Decli- 
nation 20%, S. the Difference will be 5 15. 30 =to 
the Latitude, as before, only it will be North, be- 


cauſe the Zenith Diſtance exceeds the Declination. 
If the Declination be North and the Merid. Alri- 


rude South, or vice verſa, i. e. one contrary to the 
other, then the Syumm of the Declination and the 


- Zenith Diſtance is the Latitude of the Place. In- 


deed ſometimes the Sun or Star may have rwo Me- 
ridian Altitudes, as when the Altitude and Decli- 
nation being the ſame way the latter exceeds the 
former; and then the Summ of the Co-declination 
and the Merid. Altitude is the Height of the Pole 


towards which the Declination is. And you muſt. 


obſerve, that whether the Meridian Altitude be 
North or South, if Vt and the Co. declination to- 
gether be leſs than 1897. the Sun or Star will have 
2 Meridian Altitudes in 24 Hours. 
LATROCINIUM, in ſome old Charters, is 
uſed for the Liberty of Infang-thief, or the Privi- 
lege of adjudging and exccuting Thieves. 
LATTAH, is a Lathe or Tithing. 
LAUDIMIUM, in the Civil Law, is the 5orh 
part of the value of Land or Houſes paid by the 
Proprietor to the new Tenant, by way of Emphy- 
teuſis, as an Acknowledgment upon Inveſtitures, 
or for being put into poſſeſſion. 
LAUDUM, was formerly uſed for an Arbitra- 
tion or Decifive Sentence of any choſen Judge or 
Arbitrator. | 


LAUNDER, is a Trench cur in che Floor 8 


— 


Foot long and 10 Foot over, with a Turf 
Stopper at one End, to let the Water 


s tor a | 
along with the bruiſed Ore from 0 In 
Stamping Mill in the Tin-works) run aw we 
he 5 Ar. £ the bottom. See ix. 
| , Were pieces of Gold coined ; 
, Year 1619, with the King's Head 3 the 
them. There was a 205. piece marked with . 
one of 105. marked x. and one of 55, mark 92 
LAW. In England our Laws have E 250 
able. (I.) We had the Laws of A1 080 | 
were tranſlated out of Britiſh into Engliſh w wy 
das; of which there ſome remain in our ; 4 
Laws. Vid. Mag. Cart. c. 1. and 14. OI 
(2+) There was the Merchen Lage, mentioned] 
Cambaen's Brit. and Polyd. Hiſt, Anzlie, lib " 
{7 Neſt-Saxon- Lage. e 
4.) Dane-Lage; all which were "OY 
one Body by ER Confeſſor. —— I | 
At preſent the Law of England is divided ix 
3 parts. wa 
(J.) The Common Law, which is the moſt arc: 
ent and general, TY 
(2.) Statutes or Ats of Parliament. 
(3.) Particular Cuſtoms. C. on L. fel. 15, 
LAW hath alſo a ſpecial fignification, ſome: 
times implying that which is Lawful with ys. and 
not elſewhere, as Tenant by Curteſie of England 
13£E.1. 3. pw ; 
To Wage Law (Vadiare Legem) is to put in Se- 
curity : To make Law (facere Legem) at a Day af. 
ſigned : and to make Law is to make Oath that he 
owes not the Debt challenged at his Hands; ax 
alſo to bring with him ſo many Men as the Coun 
ſhall aſſign, ro avow upon their Oath, that they be- 
lieve in their Conſciences he hath ſworn truly, 
And this Law is uſed in Actions of Debt with. 
out Specialty; as alſo, where a Man coming to the 
Court after ſuch a time, that his Tenements have 
db ſeized for default, ſhall deny himſelf to have 
been ſummoned. | | 
LAW of Arms, Fus Militare, is the allowed 
Rules and Precepts concerning War; to make and 
obſerve Leagues and Truces, to puniſh Offenders 
in Camps, Sc. * 
LAW of Merchants, Lex Mercatoria, is a Pri- 
vilege or ſpecial Law, differing from the Common 
Law of England, proper to Merchants, and ſum- 
mary in Proceedings. Vid. 27 E. 3. Stat. 8, 9, 19, 
20. 13 E. I. Stat. 3. Cook on Littleton, fol. 182. 
LAW Spiritual, is the Eccleſiaſtical Law al- 
lowed by the Laws of this Realm, ſo far as it is 
not contrary to the Common Law, nor the Sta- 
tutes and Cuſtoms of the Realm. According to 
this the Ordinary or other Eccleſiaſtick Judges do 
proceed in Cauſes within their Cogniſance. Co. n 
. | | 
This was called the Law Chriſtian, and the 
Court the Court Chriſtian ; and the Rural Dean 
who was Judge or Preſident of the Court within 
his own Diſtrict, was called hence Decanis Cu- 
ſtianitatu, and in contradiſtinction to this, the 
Common Law was by ſome called Lex Mundan, 
Terrena, &c. © — — 5 | 
LAW of the Staple, is the ſame with the Low 7 
Merchants. es 
LAW of Marque, (fee Repriſals.) This word 1s 
uſed 27 E. 3. Stat. 2. c. 22. and comes from ile 
German word March, which is a Bound or Limit; 
and thoſe who are driven to Repriſals, are forced 
to take the Ship and Goods of the Injurer _ 
\ 7 E 
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bey cannot meet him at home, to have ordina- 
ſuſtice. 

2 4 W day, 18 orherwiſe called the View of Frank 
Pledve or Court-Leet; and is uſed for the County 
Court, 1 E. 4. c. 2. and indeed the Lage-day or 
Law Day, formerly was any Day of open Court; 
and was commonly uſed for the more ſolemn 
Courts of a County or Hundred. 1 

LAW-lefs Court. On King's Hill at Rochford in 
Hex on Wedneſday Morning next afrer Michael- 
15-day, at Cock crowing, is held a Coutt ſo cal- 
ed, becauſe tis held at a lawleſs or unlawful 
Hour: They whiſper and have no Candle, nor a- 
ny Pen and Ink but only a Coal; and he that owes 
Juit or Service and appears not, forfeirs double e- 
very Hour he is miſſing. This Court belongs to 
the Honor of Raleigh, and to the E. of Warwick, | 

LAWES, are round heaps of Stone, being a 
kind ofa rude Monumenr for the Dead. They are 
ſo called on the Borders between England and 
Scotland, | | 

LAYMAN, among the Painters is a Statue of 
Wood, whoſe Joints are ſo made, that it may be 
put into any poſture ; and its chiefeſt uſe is for the 
Caſting and Adjuſting of Draperies for the cloath- 
ing of Figures, 

LEA of Tarn. By Stat. 22, 23 Car. 2. c. a Lea 
of Yarn at Kidderminſter is appointed to contain 
200 Threads, on a Reel which is four Yards about. 

LEAD. The Lead Mines in Somerſetſhire are 
at Mendip, which is a place all Mountainous, bur 
the Hills are of unequal Heights; tis Barren and 
Cold, and in ſome places Rocky: the Ridges of 
the Hills run confuſedly, but molt Eaſt and Weſt, 
and not many parallel one with another. The Sur- 
face is heathy, Ferny and Furzy ; ir feeds Sheep 
all the Year ; and young Beaſts, Horſes and Colts 
at Spring and Fall. The Soil is Red and Stony, 
but no way Clayie, Marley or Chalkey. The Stones 
are either of the nature of Fire- ſtones or Lime- 
ſtones. The Trees have their Tops burnt, and 
the Leaves and their outſides diſcoloured and 
ſcorched with the Wind; and they grow to no 
conſiderable bigneſs. The Stones which are waſhr 
out by the Brooks and Springs are reddiſh and 
ponderous. The Country is more troubled with 
Thunder and Lightning, Storms, Nocturnal Lights 


and Fiery Meteors, than other parts of the Coun- 


ſmall, then waſh it clean in a running Stream, and 
then ſift it in Iron Rudders, after which they make 
an Hearth or Furnace either of Clay or Fire- ſtone, 
which they ſet in the Ground, and upon it build 
their Fire which is lighted with Charcoal, and con- 
tinued with young Oaken Gadds: tis blown with 
Bellows by Mens treading upon them, and after 
the Fire is lighred and the Fire- place hor, they 
throw their Lead Ore upon the Wood which melts 
down into the Furnace; and then with an Iron 
I adle they rake it our, and on Sand caſt ir into 
what form they pleaſe. Phil. Tranſ. N. 28. 

In Phil. Tranſ. N. 39. you have this further ac- 
count. _ n | 
The Veins of Lead have been found to run up 
into the Roots of Trees without apparently alter— 
ing them. White, Yellow and mixt Earth, are Lea. 
ders to the Country or Place where the Ore lies ; 
and changeable Colours do always encourage their 
hopes. Sometimes they dig 12 Fathom deep be- 


When they have gotten the Ore they beat it 


a Stony Reak is at top, they meet Ore juſt under 
the Swerd or Surface of the Graſs : which Ore 
hath gone down 40 Fathom. A Black Stone is an 
ill ſign, and leads to Fam, as they call it, that is, 
a thick Bed of Stone that hinders their work; a 
grey, clear and dry one they account the beſt. They 
ſeldom meet with any Damps. If in ſinking they 
come to wer mooriſh Earth, they expect a Jam, 
and to be cloſed up with Rocks. Their nearnels 
to the Ofe, they gueſs by ſhorr brittle Clay; for 
they don't think or find a tough Clay to be leading, 
as they call it; that is, directing towards Ore. 
Sometimes the Ore lies Shole or ſhallow, and 
then it is 14 or 20 Fathom, more or leſs, before 
they hit it. They follow a Vein inclining to ſome 
depth, when ir runs away in little flat Bznns. 
When the Stones part it then they find a Vein 
again. Their Draughts are 14 or 16 Fathom till 
rhey come to a Stone, where they caſt a Side- 
Draughr, called a Cut. Then they fink plumb a- 
gain 4 or 5 Cuts one under another: rhey find Ore 
ar 50 Fathom, Their beſt Reaks are North and 
South; Eaſt and Weſt are good, tho nor ſo deep. 
The Groove is 4 Foot long and 2+ Foot broad, till 
they meer with Stone, and then they carry it as 
they can, The Groove is ſupported by Timber; 
a piece as big as one's Arm will ſupport 10 Tun 
of Earth. The Timber there laſts long, they have 
known it lie 200 Years, and after that will ſerve in 


poſed a few Days to the Sun and Wind grows ſo 
hard that an Ax will ſcarce cut it. 


exactly cloſed, of about 6 Inches in the clear, by 
which they carry it down 20 Fathom and more; 


p bur when they come at Ore and need an Air-ſhaft, 
they fink it 4 or 5 Fathom diſtant, of the ſame 


faſhion with a Groove, ro draw as well Ore as 
an | . 

They make uſe of Leathern Bags, holding 8 or 
9 Gallons a piece, to free them from Water, which 


tion begins; and they find it dangerous to enter 


which hath killed ſome. | 

Their Beetles, Axes and Wedges, &c. unleſs ſo 
hardened as to make a deep impreſſion on the 
Head of an Anvil, are not fir for their uſe; and yer 


laſt 3 or 4 Days, as it happens. They work in 
Frocks and Waſtcoats, by Candle-light (of Tal- 
low) 14 or 15 to the Pound, each of which laſts 
3 Hours if they have Air enough. A Vein being 
loſt, rhey drive 2 or 3 Fathom in the Breaſt, as the 


their Materials in Elm Buckets drawn by Ropes ; 


the Buckets hold abour a Gallon. Their Ladders 
are of Ropes. 


rween Rocks: Some of it is hard, ſome milder. 


Abour rhe Ore there is a Spar and Chalk and ano- 
ther Subſtance which they call Crootes, which is a 


meally White Stone matted with Ore, and ſoft. 


fore they 8 8 any Stones; other while when 
ol. II. | 


The Spar is white, tranſparent and brittle like Glaſs. 
The Chalk white, and heavier than any Stone. 


54 2 de 


new works; it is tough and black, and being ex- 


For the ſupply of Air, they have Boxes of Elm, 


are drawn up with Ropes. If they find a Swale, 
they drive an Adit upon a level till it is dry. If 
they cannot cut the Rock, they uſe Fire to anneal 
it, laying on Wood and Coal, and contriving the 
Fire ſo that they can leave the Mine before opera- 


again before it be quite cleared of the Smoak, 


they ſometimes break them in an Hour; others 


nature of the Earth directs them. They hand out 


The Ore ſometimes runs in a Vein and ſome- 
times is diſperſed in Banks; it lies often be- 


Many times they have branched Ore in the Spar. 
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LEG. 
a The Vein lies between the Coats, and is of diffe- conſiſted of 4000 Foor and 300 Horſe; afterward 

rent Breadths; it breaks off ſometimes abruptly | L. Emylius and C. Atilius Coff, their ] egion (in 
in, an Earth, which they call a deading Bed; and | the great preparations they made againſt the Gaul.) 


after a Fathom or two may come again to keep | conſiſted of 5 200 Foot and 300 Horſe. 
rhe ſame Point. It terminates ſometimes in a Rock | After this, ſome time before the Battle at 
called a Fire ſtone, and ſometimes in a dead Earth, | the Roman Region had in it 5000 Foot a 
Clayie without either Croote or Spar, The cleareſt | Horle, ro which was added an equal number of 
and hardeſt Ore is the beſt, of which 36 hundred | Latin Auxiliary Foot, and for the moſt part thrice 
weight makes abour a Tun of Lead. the number of Horſe, Polyb. Lib. 3. 
The Hearth for melting the Ore is about 5 Foor| LEVANT, in Geography, is properly the 
high, ſer on Timber, ro, be turned about as a Eaſtern- ſide of any Continent or Country, or that 
Wind-mill, to avoid the Smoak on a ſhifting Wind; on which the Sun riſes. But now with our Sea 
it holds half a Buſhel of Ore and Coal: There is] men it ſignifies the Mediterranean Sea, and elde. 
a Sink on the fide of the Hearth into which the cially the Eaſtern part of it, and our Trade thither 
Lead runs, and it holds about 14 Hundred. They | is called the Levant Trade, and a Wind that blows 
Have a Bar to ſtir the Fire, a Shovel to throw it from thence out of the Streights Mouth is called 0 
up, and a Ladle heated red hot to caſt out the Levant Wind, 
melted Metal. Once melting is enough, and the LEVEL: In Phil. Tranſact. N. 141. there is an 
) beſt, which is the heavyeſt, melrs firſt, There is | Account of a new Level by Mr. Butterfield, which 
| a Fight (as they call it) or Steam in the Smoak; | he ſaith is done by a Tube with Glaſſes and a 
which falling on the Graſs, poiſons thoſe Cattle | Thread hanging between 4 Points, with a Weight 
that eat of it. The Workmen find the taſte of it | in a Box; ſo contrived, that as ſoon as the Inſtru- 
(when the Smoak flies in their Faces) to be ſweer | ment is ſex down, you have their Point of Horizon 
upon their Lips; brought home and laid in their with a great deal of exactneſs; and he ſaid he 
| Houſes it kills Rats and Mice. What of this Fligb: was then making another which plaid on the 
falls upon the Sand, they gather up to melt on a Point of a Diamond. But I have never heard 
: Flag-Hearth, and make Shot and Sheet Lead of | any thing of this fince, and Mr. Butterfield, Inſtru. 
i it, | | ment-maker to the French King is now dead. 
y LEAD, at Sea, ſignifies a Plummet of that Me-] In Phil. Tranſ. N. 74. p. 2217. is an account of 
| tal of about a Foot long and 6 or 7 pound weight, a Book then publiſhing about the Art of Leveling 
7 which is hung at the end of a long String to ſound | by Mr. Mariotte; but whether it was ever actual. 
| the depth of the Sea withall: Therefore their ly publiſhed I know nor, Capt. Halley Geometry 
word is heave the Lead, that is, ſound the depth of | Profeſſor at Oxford, from his Obſervations of the 
the Water to know whether it be ſafe for the Ship height of rhe Mercury in the Barometer at the to 
7 to venture in any further or nor. and bottom of Snowdon Hill in Wales (where at the 
b ; * LEAD-NAILS, are ſuch as are commonly uſed | top it ſunk 3 Inches 8 Tenths lower than its height 
| 


Ca Mga, 


nd 300 


„ ried „ „ IA 1 - 


a as eas wo. 6 os  _ 


r O90”  CILNERY ted * 


to nail down Lead, Leather or Canvas to hard at the foot of the Hill) concludes, that one of our neu 
Wood. 


98 80 1 Portable Barometers would be accurate enough to 
5 LEDGERS, are long pieces of Timber faſten- | rake the Levels for bringing Water from diſtant 
h ed horizontally ro the Poles in the Scaffolds be- places, and would be much lets ſubject to Error than 
2 | longing to any Wall or Building, on which the | the common Levels, there being gg of an Inch for 
outermoſt ends of rhe Purlogs do reſt, every 30 Yards ; which may be divided into many 
LEE-WAY, of a Ship ar Sea, is the Angle | parts evidently, See Phil. Tranſact. N. 229, And 
made by the Line on which the Ship ſhould run, | Mr. Derham by Obſervations of this nature made 
according to her Courſe or the Point of the Com- | at the Foot and Top of the Monument, allows -; 
paſs ſteered upon, and the rea] Line of the Ship's | of an Inch ro 82 Foor of perpendicular aſcent, 
way: for all Ships are apt to fall a little to Lee- | when the Mercury ſtandeth at 30 Inches. | 
ward or to make ſome Lee-way. Wherefore in caſt- There is a Book written on the Subject of Le- 
ing up the Log-board, ſomerhing muſt always be | velling by Mr. De la Hire, but J have not ſeen it. 
allowed for Lee-way ; and they give ſuch Rules as | And there is a Deſcription of a new Levelling In- 
theſe, 1. If the Ship be upon a Wind you muſt allow | ſtrument by Mr. Couplet in the French Memoirs 
one Point for Lee-way. 2. If the Wind blow | for 1699. 5 : 
5 hard, ſo that you are forced to rake in one Top- | LEVELLING, is the art of finding a true Ho- 
=. ſail, allow two Points for the Lee-way. 3. If it | rizontal Line, or the difference of Aſcent or De- 
by blow ſo hard that both Top- ſails muſt be taken in, ſcent between any two Places, in order to drain 
4 | and the Sea runs high, then allow 3 Points for the | Moors, Marſhes and Moraſſes, &c. or to convey 
j Lee-way. 4. If her Fore-fail being furled, ſhe Try Water from place to place. The Inftruments 
i under a Main-ſail and Mizzen, ſhe will make her | made uſe of you will find under the word Level 
Et way four Points before the Beam. 5. If ſhe Try | in Vol. I. and Pendulous Level in Vol. II. 
with a Main-ſail only, ſhe will make her way near | The Method of Proceeding in the Art of Level 
3 Points before the Beam. But, 6. if under a ling is, or may be much the ſame, ler the Inſtru- 
4 Mizzen only ſhe will make her way, about two] ment be the common Water Level, that of Hiſit 
5 Points before the Beam. : I Wine, or the new Pendulous one, The moit 
1 LEGACY, Legatum, is uſually any particular | commodious and expedirions way is to provide 
thing given in a laſt Will and Teſtament; for if two Station Staves cf ſquare Deal, like Rulers, a- 
rhe whole Eſtate be ſo given tis Hæreditas. But] bout 8 or 10 Foot in length. Let every Foot be 
in the Eccleſiaſtical Senſe it was formerly a Soul- divided into 10 parts, and each of thoſe into 1s 
Seat, or a Legacy given to the Church; or accu-| more; ſo each {mall divifion will be the 199 pai 
ſtomed Mortuary. : _ RE, of a Foot. On each of theſe Staves there muſt be 
LEGION, in the time of the Romans firſt War in a Vane to ſlide up and down, and with a Screw 
Sicily, Polybius, Lib. I. ſaith, that the Roman Legion | in the back-part to faſten it to any height 1 5 
8 5 Iran, 
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Staff. The fore- ſide of the Vane or Sight ſhould ſuch caſes Sir J. Newton calls Vis Repellens, and it | I 

de painted white, or covered with white Paper, | appears plainly to be one of the Laws of Nature, "i 

with a black Line drawn acroſs it lengthways; ha-| ora Branch of the Will of our Creator in the Ma. 1 

g ving then two aſſiſtants to hold theſe Staves up · terial World; and without ir I think there can be Wo 
5 right, and to ſlide the Sights up and down, ſup- no poſſible account of Rarefaction and lome other 1 
: oſing you were to find the difference of the Phznomena of Nature, Dr. Hook, p. 170. takes x 
Heights of any two places, as of Aand B: if one| notice allo, that there 1s as vaſt an Acceleration in 1 

; Station will do, place the Level in the middle be-| rhe morion of Levitating Bodies as there is in Gra- l 0 

5 tween the places, and having by the Bubble or o-| vt es. : & 1 
8 therwiſe ſet it truly Horizontal, look back to the LIBERA, anciently ſignified a Livery or Deli- 9 NH 
; firſt place, till your aſſiſtant ſliding the Vane up very of ſo much Graſs or Corn to a Cuſtomary N 
1 and down for you there on the Staff, you can ſee| Tenant who cuts down or prepares the ſaid Graſs 9 
1 rhe black Line thereon cut or covered by the croſs or Corn, and receives ſome part or ſmall portion 1 
: Hair in the Teleſcope ; and then let him mark of it as a Reward or Grarulty. | 9 
1 the height of that black Line above the Ground] LIBERTAS Eccleſiaſtica, was the uſual Phraſe | Wh | 
; on the Diviſions. on the Staff. Then turn the] in our old Writings ro expreſs Church Liberty, bf 4 
Teleſcope about and look towards your other] and Eccleſiaſtical Immuniries : Ar firſt this was 1 

Ti Aſſiſtant at B, till you can ſee the Black Line on| only the Right of Inveſizture, bur afterwards it 8 
me Vane or Sight on his Staff coinciding with the] grew very great, extending ſo far under ſome We 
1 croſs Hair in the Teleſcope : and let him alſo note] weak Governments as to a pretence of exemption We 
3. how high his Black Line is above the Ground; if | of the Perſons and Poſſettions of the Clergy from | Wl 
Ten: \ his Number be the ſame with the former, the rhe Civil Power and Juriſdiction. 1 
5 Places are on a level, or of the ſame height; other-- LIBERIINE, in the Civil Law, is a Perſon who 0 1 
wiſe that where the greateſt Number is, is the is manumiſed, and made free from Bondage to 1 
higheſt; and the difference between the Numbers which he was born. un 
ſhews how much. |: LIBRA. See Pound, | [i 4 
But if the Places are ſo far aſunder, or have ob-| LIBRA, a Mechanick Power. See Balance in = —_— "| 

ſcactes interpoſing, that you can't do ir at one Sta- Vol, 1. : | | .v 
tion, as is uſually the cafe, then you muſt do it ar] LIBRATA Terra, was anciently a Quantity of 8 
as few more than one as you can, and you muſt Land containing 4 Ox-gangs, and every Ox-gang . 1 
keep an account of the Numbers on the Staves at 15 Acres. _ | 1 N 
all your Stations; putting the Back Station in one] LICENTIA Trangfretandi, is a Writ or War- _- 
: Column, and the Fore Station in another, with a] rant directed to the Keepers of the Ports, willing = 
Column for the Number of their Stations in the them to ler ſome paſs quietly beyond SS who 1 
middle; in this or ſuch like form. have formerly obtained the King's Licence there- | 1 
ä | unto. | | ' 7 
Bac d. St. |Forw4. Where all the Back Sta-] LIGHT. In the French Memoirs of the Aca- Fs 
o 29 ||1|| 132 | tions make together 6.27. or] demy of Sciences, A. D. 1699. there are ſome Re- | 1 
| i fix Foot and .27 of a Foot, fſections about the Nature of Light and Colours; mn 
{178 ||2;| 201 | and all the Fore Stations and of the Generation of Fire, by Mr. Malebranche, 15 
1 make, 8.84. or 8 Feet and RY 


| in which he endeavours to ſupport his Notion be- 7 
1199/3295 84 of a Foot. And the fore communicated in his Recherches de la Verite | Wo 
2 | difference between thoſe 2 and in his Metaphyſicls, vix. That Light and Co- Wo 
j 221 j[4{| 255 Numbers being 2.77 . or 2|lours do conſiſt only in the various PA or Vi- | | | 
pong —— Feet / of a Foot is the ex- 


8˙ 8 «TT 4 i brations of the Ethereal or Subtile Matte: . _ 
6.27 || g 4 ceſs in height of rhe laſt place Dr. Hock in his Op. Poſthuma, p. 54. conſidering 1 
| | || £27 above the firſt, _ che exceeding hardneſs of a Diamond, and its os: WW: 
| T0 N. B. In levelling of Ri- wonderful property of emitting Light or ſhining f Wo 
3 you muſt {er the Black in the Dark, upon being rubbed or ſtruck; thinks Wo 

Line of the Sight in the firſt] chat there is this one Eſſential Property neceſſary | 1 

3 Backward, and in their laſt only to the exiſtence of Light, viz. a very quick vi- = .M 
Wee tation, juſt to the Edge of the Water: And| brative motion; for in this Experiment chere is nei- f Mi 

[ ra you 3 _ Fo Intermediate Starlons, any| ther Combuſtion nor Flame, as in Fire; nor Moi- Mt 
* ere, 4 1. e C2 rom the River, Sr. In the ſture and Putrefaction, as in Fiſh, Fleſh of Veal! | Al 
8 adjoining, for it will all come right at rotten Wood, Sc. nor a motion of the Animal 1 
at;--- | ; Spir > © 
irits; (which ſome think to be rh 0 

05 2 : Pirits; | e the caule of rhe 1 

eee e is a word I've met with no Light in Gloe-worms, the Eyes of Cats, Sc.) eſ- | 1 
where but in Dr. Hook's Opera Peſthuma ; and hel ſentially neceſſary to the Production of this Qua- 1 
means by it a Property directly contrary to that of liry. | | _ 
en towards the Sun; and in his Diſcourſe] The ſame Author thinks that Ariſtotle's Defini- | 0 
: 2 5 168, he faith he hath by many Ob- tion of Light, es Siu 1 eregyeia d Atagart;: That "1 
ervations diſcovered, that tho' there be a deſcent it is the inworking of the Diaph Body 18 
of the Steams from the Nucleus of the Comer to- the Medium; or the Internal \ ron ae or of 1 

5 1 . 2 0 e PFellu- 1 

SEE BU I Lc _ 8 5 oo cid or Tranſparent Body, is the Light of which | 7 
i& ppoute to the dun, and that] we are ſenſible hich m 1 

lometimes to a prodigi Die, or Which moves our Eye: So that | WO 
ous extent. And perhaps he makes Light! Wo 

5 | Thad ght in the Luminous Bod - be 
mo — power 2x Trans of een ceaſes, culiar motion of it, which the Ladd Body zo | 1 
de Ich contrary Force may begin. Of which icate | x 
SIN. nich communicate to the Tranſparent Medis wn 

por _ _ 7 Inſtances in the Gravitati-| ſuch a Body as is fit ro . it And Li 5 in 1 
r Attractions of the Particles of Matter to- rhe Eye js this motion impreſſed on Sut in 1 

ward one another, (See Attraction.) This force in the Soul b c preſſed on it; by which = 
. ul becomes ſenſible of it. | | 'F 
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L. 114. The Dr. aſſerts, that the power or force | 
of I 1ght decreaſes in a Quadruplicate Ratio of the from every retracting Surface to all diſtances Wit! 


Diſtances reciprocally taken; or as the ſquared 
Squares of the Diſtances reciprocally ; and conſe- 


4 


quently the effect of Light, or the motion it caules | 


in other Bodies, will be in ſubduplicate proportion 
of the Powers, and therefore only in duplicate pro- 
portion of the Dittances reciprocally taken. 

P. 118. The length of the Strokes of the Pulſes of 
Light, are in Duplicate proportion of the Diſtances 
reciprocally. P. 121. Suppoſe then that the length 
of the Pulſe from the Centre outwards at the Body 
of the Sun, ſhould be one Inch, the length of the 
Pulſe of Light here with us would not be the 
1000c00th part of the thickneſs of a Hair: and 
yet is that amazing Organ the Eye, ſo wiſely con- 


trived, as that the ſtrength of the Pulſe, which 


was deſttoyed by ſo vaſt a diſtance, is reſtored a- 
gain to a good part of its firſt Power; for as in 
Diverging Rays, the length of the Pulſe decreaſes 
in a Duplicate Ratio of the Diſtance; ſo in Con- 
verging Rays, it increaſes in that Ratio, and in a 
contrary order. 

I had before, in Vl. I. ſhewn from Sir If. Newton, 
that Light is propagated in Time, and he then ſup- 
poſed about 10 Minutes were taken up in its paſſage 


from the Sun to us: Bur in his Opricks he deter- 


mines this matter more accurately. Romer firſt, and 


after him others, had obſerved that the Eclipſes of 


Fupiter's Satellites happen about 7 or 8 Minutes 
ſooner than they ought ro do by the Tables, when 
the Earth is interpoſed between the Sun and that 
Planet ; bur as much later when the Earth is be- 


'yond the Sun in reſpect of Jupiter; the reaſon of 


which is, that the Light of the Satellites hath far- 
ther to go in the latter caſe than in the former, by 
the Diameter of the Earth's Orbit. Some in e- 
qualities of Time indeed may ariſe from the Ec- 
centricities of the Orbits of the Satellites; bur theſe 
can't anſwer in all the Satellites, and at all times, 
to the poſition and diſtance of the Earth from the 
Sun. The mean motion of Fupiter's Satellites is 


alſo ſwifter in his deſcent from his Aphelium to 
his Perihelium, than in his aſcent in the other half 


1 


| 


of his Orb. Bur this Inequality hath no reſpect 


to the Poſition of the Earth; and in the 3 Interior 
Satellites is inſenſible; as he found by computati- 
on from the Theory of their Gravity. 
After this Sir Jaac advances this Propoſition, 
which is the 12 of Part 3, of the 2d, Book of his 
Opricks, vx. | 

Every Ray of Light in its paſſage thro any refract- 
ing Subſtance is put into a certain Tranſient Conſti- 


tution or State, which in the progreſs of the Ray re- 


turns at equal Intervals, and diſpaſes the Ray at e- 
very Return to be eaſily tranjmitted thro the next 
refratting Surface, and between the returns to be 
eaſily reflected by ii. Ihis is manifeſt from his 5, 9, 
12 and 15th Obſervations. Whence it appears, 


— 


that one and the ſame ſort of Rays at equal Angles 


2» — * — 
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o that this Alrernation {ſeems to be Propagatéd 


out End or Limitation. He fliews alſo, chat this 
alternate Reflection and Retraction depen 3 
both the Surfaces of every thin Plate, becauſe ; 
depends on their diſtance : But that ir is perform. 
ed at the ſecond Surface. It is alſo influences by 
lome Action or Ditpoſition propagated from the 
firſt ro the ſecond ; becauſe otherwile at the ſe. 
cond it would not depend on the firſt, Ang th; 
Action or Dilpoſition, in its propagarion, Inter- 
mits and returns by equal Intervals. What king 
of Action or Diſpoſition this is; whether it con- 
liſt in a vibrating or a circulating motion of the 
Ray, or of the Medium, or ſomething elſe, the 
Author does not inquire : Bur he allows thole 
that are averſe to all new Diſcoveries which they 
can t explain by Hyporheſes, ar preſent ro ſuppoſe 
Thar as Stones by falling upon Water put it into 
an undulating motion, and all Bodies by Percuffi- 
on excite Vibrations in the Air; ſo the Rays of 
Light, by impinging on any refracting or reflec. 
ing Surface, excite Vibrations in the refracting or 
reflecting Medium, and by ſo doing do agitate the 
ſolid parts of the refracting or reflecting Body 
and by. that Agitation cauſe the Body to grow 
warm or hot: That the Vibrations thus excited 
are propagated in the refracting or reflecting Me- 
dium or Subſtance, much after the manner that 
Vibrations are propagated in the Air for cauſing 
Sound; and that they move faſter than the Rays, 
ſo as to overtake them; and that when any Ray 
is in that part of the Vibration which conſpires with 
its Motion, it eaſily breaks thro' a refracting Sub- 
ſtance; but when it is in a contrary part of the 
Vibration which impedes its Motion, it is eafily 
reflected; and conſequently that every Ray is ſuc- 
ceſſively diſpoſed to be eaſily reflected or tranſ- 
mitted by every Vibration which overtakes it. 
Whether this Hypotheſis be true or falſe he doth 
not conſider at preſent, contenting himſelf with 
the certainry of the fact, T har he hath diſcovered 
the Rays of Light by ſome cauſe or other to be thus 
alternately diſpoſed to be reflected or refracted for 
many Viciſſitudes. The returns of this Diſpoſiti- 
on of any Ray to be reflected, he calls Fits of eaſir 
Reflection, and thoſe of irs diſpoſition to be tranl- 
mitted, he calls Fits of eafie tranſmiſſion ; and the 
ſpace it puts between every Return and the next 
Return he calls, the Intervals of its Fits. Then 
at Prop. 13. he ſhews, that the Reaſon why the 
Surface of all thick tranſparent Bodies reflect part 
of the Light incident on them, and refract the relt, 
is, that ſame Rays ar their Incidence are in Fits 
of eaſie Reflection, and others in Fits of eaſie 
Tranſmiſſion. This appears from his 24th Obſer⸗ 
vation; where the Light reflected by thin Plates 
of Glaſs and Air which to the naked Eye appeared 
evenly white all over, did thro' a Priſm appeat 
waved with many luccetlions of Light and Dark. 


dS On 


of Incidence on any thin tranſparent Plate, 7s alter- | neſs made by alternate fits of eaſie Reflection and 
ately reflected and trarſmitted for many Succeſſi- | eafie Tranſmiſſion: The Priſm ſevering and di- 

ecard! he thickneſs of the Plate in- ſtinguiſhing the Waves of which the white Light 
ons, according as the LNICKNEIS OT the te in- itingulthing the Waves ot Which the Walte 8 
creaſes in Arithmetical Progreſſion of the Num- was compoſed. a 


bers o, 1, 2, 3, 4, 5» 6, 7, 8, Se. (See Colours.) 


And hence 'tis plain, Light is in its Fits of eaſte 


And this Alternate Reflection and Tranſmiſſion he Reflection and eaſie Tranſmiſſion, before its Inci- 
found by his 24th Obſervation, continues for a- dence on any tranſparent Body: And probably it 


| 


wards to many thouſands, being propagated from nous Bodies, and continues in them during all its 


bove 10% Viciflirudes; nay, as he proves aftcer- 


cne Surface of a Glaſs Plate to another, tho' the 


thickneſs of the Plate be 4 of an Inch and more. 


is pur into ſuch fits at 7ts firſt emiſſion from Lumi- 


progreſs. For theſe Fits are of a laſting nature; 
as appears by whar he proves ellewherc. He 


— 
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He ſuppoſes here the Tranſparent Bodies to 
to be chick, becauſe if the thickneſs of the Body 
de much leſs than the Interval of the Fits of eaſie 
Reflection and eaſie Tranſmiſſion of the Rays, the 
Body loſerh its Reflecting Power, For if the Rays 

which at their entring into the Body are pur into 
Fits of eaſie Tranſmiſſion, arrive at the fartheſt 
Surface of the Body before they be out of thoſe 
Firs, they muſt be tranſmitted. And this is the 
reaſon why Bubbles of Water loſe their Reflecting 
Power when they grow very thin, and why all 
Opake Bodies when reduced into very [mall parts 
become Tranſparent. - 

He ſhews allo, that thoſe Surfaces of 1 
rent Bodies, which if the Rays be in a fit of Refra- 
&ion do retract it moſt ſtrongly, if the Ray be in 
a Fit of Reflexion do reflect it moſt eaſily. 

After this he gives ſeveral other curious Propo- 
Grions ; from whence he ſhews, that tis eaſie 
to collect the Intervals of the Fits of eaſie Re- 
flection and eaſie Tranſmiflion of any forts of Rays 
refracted in any Angle into any Medium, and 
thence to know, whether the Rays ſhall be reflect- 
ed or tranſmitted at their ſubſequent Incidence on 
any Pellucid Medium. 

By the Experiments and Obſervation about the 
Inflect ion of the Rays of Light (See Inflection) he 
makes it plain, that Bodies act on Light at a di- 
ſtance, and by that Action bend the Rays of it; 
and that this Action is ſtrongeſt at the leaſt di- 
ſtance. He ſhews alſo, that Rays which differ in 
Refrangibility differ alſo in Flexibility, and by 
their different Inflections it is that they are ſepara- 
ted one from another, ſo far as after ſeparation to 
make the 3 Fringes of Colours mentioned in thoſe 
Experiments. And tis probable the Rays of Light 
in paſſing by the Edges and Sides of Bodies, are 
bent ſeveral times backwards and forwards, with 
a motion like that of an Eel; and that the ſaid 
coloured Fringes of Light ariſe from 3 ſuch bend- 
ings. Tis probable alſo that the Rays of Light 
which fall upon Bodies, and by that means are 
reflected or refracted, begin to bend before they ar- 
rive at the Bodies; and that Light is reflected, re- 
fracted and inflected by one and the ſame Prin- 
ciple acting variouſly in various Circumſtances. 

Tis probable alſo, That Bodies and Light act 
mutually on one another: Bodies upon Light in 
emitting, reflecting, refracting and inflecting it: 
and Light on Bodies, by heating them, and put- 
ting their parts into a vibrating motion, wherein 
Heat conſiſts, Ds 5 
All Fd Bodies when heated beyond a certain 
degree do emir Light and ſbine; and this ſhining 
and emiſſion of Lighr is probably cauſed by the 


vibrating Motions of the Parts ; and all Bodies a-| 


bounding with Earthy Particles, and eſpecially 
when they are Sulphurcous, when their Parts are 
lufficiently agitated, do emir Light; Whether 
this Agitation be cauſed by Attrition, by Percuſſi- 

on, by Putrefaction, or a vital motion in an Ani- 
mal Body, Sc. or any other way, Thus the Sea- 
water ſhines in a Storm; Quicſilver when ſhaken 


in Vacuo;z a Cat's Back or a Horſes Neck rubb'd 


by the Hand in the Dark; Wood, Fleſh and Fiſh 
when putrefied, uo 
The fame admirable Author in the new Queries 
annexcd to the Latin Edition of his Opticks, thinks 
it probable, that there are yet ſome other congenite 


Preperties of the Rays of Light beſides thoſe above 
deſcribed. One of which the Refraction of that 


— 


ſtrange Body Hand Chryſtal, acquaints us with. 
This was firſt taken notice of by Eraſmus Bart bo- 
linus, but afterwards more accurately deſcribed 
by Hugens in his Book of Light written in French. 
This Chryſtal is a pellucid and filil Stone equal- 
ling Rock Chryſtal or clear Water in Tranſpa- 
rence ; twill bear being white hot in the Fire, 
and after that will loſe its Iranſparence : by a 
very violent Hear it is reduced to a Calx, but will 
not melt nor run: being macerated for a Day or 
two in Water it alſo loſes irs natural politure; 


on rubbing, it diſcovers an Electrick Qualiry, and 


with Aqua fortis makes an Ebullition. It ſeems to 
be a kind of Talk. If a piece of this Chryſtal be 
laid on the Leaf of a Book, each Letter ſeen thro 
the Chryſtal, by a kind of double Reflection, ap- 
pears double: And if any Ray of Light fall on any 
of its Surfaces, either perpendicularly or oblique- 


ly, it is always divided, by a double Refraction 


into two Rays; each of which is of the {ame Co- 
lour with the Incident Ray, and they appear e- 
qual to one another as to the Qualiry of Light. 
One of theſe two Refractions is conformable to the 
known Laws of Opricks ; viz. That the Sine of 
the Incidence out of Air into the Chryſtal is to the 
Sine of Refraction : : as 5 is to 3. But the other 
which may be called the Unuſual Refraction, is 
made thus; Let AD B C be the Surface of rhe 
Refracting Chryſtal, C the greateſt ſolid Angle 
belonging to that Surface: let G E H F be the op- 
poſite Surface, to which the Line C K is perpen- 


dicular. This Perpendicular with the Line CF 


repreſenting the extream Edge of the Chryſtal con- 
rain an Angle of 190%. 3. join K F; in which take 
K L ſo, that the Angle KCL may be of 69. 400. 
bur the Angle LCF of 129. 23'. This being 
done, let the Line S T repreſent any Incident Ray 
of Light in the Point T. Let T V be the re- 
fracted Ray, and what that is may be found by 


the given Ratio of the Sines of 5 to 3, according 


to the common Laws of Opticks, Then draw VX 
parallel and equal ro KL, and ſo poſited that it 
may lie the ſame way towards V, as L doth in 


reſpect of K. Join TX; and that Line T X ſhall 


be the unuſual Refrafted Ray, being carried by the 
new Refraction from T to X. If then the Inci- 


dent Ray S T fall alſo perpendicularly on the 


Refracting Surface, thoſe two Rays T V, and 
IT X, into which by Refraction it is divided, will 


become parallel to the 2 Lines CK and CL: 
and the other Ray will be tranſmitted perpendi- 


cularly, according to the common Laws of Op- 
ticks; and the other ( viz. T X) diverging by 


this unuſual Refraction from the Perpendicular 


will make with it the Angle V T X of abour 
6 degr. as is found by Experience. 

And hence the Plane T V X, and ſuch like ſimi- 
lar Planes which are parallel to the Plane C F K, 
may be called the Planes of Perpendicular Refracti- 
on; and that Part, Side or Place towards which 
the Lines KL, and VX tend, and which are 
drawn from the Points K. and V. may be called 
the Part, Place or Side of unuſual Refraction. 
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'yond the Sun in reſpect of Jupiter; the reaſon of 
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his Peri helium, than in his aſcent in the other half 


Satellites is inſenſible; as he found by computati- 


12 and 15th Obſervations. Whence it appears, 


mately reflected and tras ſmitted for many Succeili- 


found by his 24th Obſervation, continues for a- 
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P. 114. The Dr. aſſerts, that the power or force 
of Light decreaſes in a Quadruplicate Ratio of the 
Diſtances reciprocally taken; or as the {ſquared ; 
Squares of the Diſtances reciprocally ; and conſe- 
quently the effect of Light, or the motion it cauſes 
in other Bodies, will be in ſubduplicate proportion 
of the Powers, and therefore only in duplicate pro- 
portion of the Diſtances reciprocally taken. 


P. 118. The length of the Strokes of the Pulſes of 
Light, are in Duplicate proportion of the Diſtances 
reciprocally. P. 121. Suppoſe then that the length 
of the Pulſe from the Centre outwards at the Body 
of the Sun, ſhould be one Inch, the length of the 
Pulſe of Light here with us would not be the 
1000000th part of the thickneſs of a Hair: and 
yet is that amazing Organ the Eye, ſo wiſely con- 
trived, as that the ſtrength of the Pulſe, which 
was deſttoyed by ſo vaſt a diſtance, is reſtored a- 
gain to a good part of its firſt Power; for as in 
Diverging Rays, the length of the Pulſe decreaſes 
in a Duplicate Ratio of the Diflance ; ſo in Con- 
verging Rays, it increaſes in that Ratio, and in a 
contrary order. | 

I had before, in V. I. ſhewn from Sir If. Newton, 
that Light is propagated in Time, and he then ſup- 
poſed about 10 Minutes were taken up in its paſſage 
from the Sun tous : Bur in his Opricks he deter- 
mines this matter more accurately. Romer firſt, and 
afrer him others, had obſerved that the Eclipſes of 
Fupiter's Satellites happen about 7 or 8 Minutes 
ſooner than they ought to do by the Tables, when 
the Earth is interpoſed between the Sun and that 
Planet ; bur as much larer when the Earth is be- 


4 


which is, that the Light of the Satellites hath far- 
ther to go in the latter caſc than in the former, by 
the Diameter of the Earth's Orbit. Some in e- 
qualities of Time indeed may ariſe from the Ec- 
centricities of the Orbits of the Satellites; bur theſe 
can't anſwer in all the Satellites, and at all times, 
to the poſition and diſtance of the Earth from the 
Sun. The mean motion of Jupiters Satellites is 
alſo ſwifter in his deſcent from his Aphelium to 


of his Orb. But this Inequality hath no reſpect 
to the Poſition of the Earth; and in the 3 Interior 


on from the Theory of their Gravity. 

After this Sir Iſaac advances this Propoſition, 
which is the 12 of Part 3. of the 2d, Book of his 
Opricks, vx. e 

Every Ray of Light in its paſſage thro any refract- 
ing Subſtance is put into a certain Tranſient Conſti- 
tution or State, which in the progreſs of the Ray re- 
turns at equal Intervals, and diſpoſes the Ray at e- 
very Return to be eaſily tranjmitted thro the next 
refratting Surface, and between the returns to be 
eaſily reflected by it. This is manifeſt from his 5, 9, 


that one ard the ſame ſort of Rays at equal Angles 
of Incidence on any thin tranſparent Plate, 2s alter- 


ons, according as the thickneſs of the Plate in- 
creaſes in Arithmetical Progreſſion of the Num- 
bers o, 1, 2, 3, 4, 5, 6, 7, 8, Oc. (See Colours.) 
And this Alternate Reflection and Tranſmiſſion he 


bove 10 Viciflirudes; nay, as he proves after- 
wards to many thouſands, being propagated from 
(ne Surface of a Glaſs Plate to another, tho the 
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So that this Alternation | ſeems to be pron oc. 
from every refracting Surface to all 1 Saba with. 
out End or Limitation. He fliews alſo, that thi 
alternate Reflection and Refraction depends ny 
both the Surfaces of every thin Plate, becauſe 1 
depends on their diſtance: But that it is perform. 
ed ar the ſecond Surface. It is alſo influenced by 
lome Action or Dilpolition propagated from the 
firſt to the ſecond ; becauſe otherwile ar the ſo 
cond it would not depend on the firſt, And this 
Action or Diſpolition, in its propagation, Inter- 
mits and returns by equal Intervals. What king 
of Action or Diſpoſition this is; whether it con- 
ſiſt in a vibrating or a circulating motion of the 
Ray, or of the Medium, or ſomething elſe, the 
Author does not inquire : Bur he allows thoſe 
that are averſe to all new Diſcoveries which they 
can t explain by Hyporheſes, at preſent ro ſuppoſe 
Thar as Stones by falling upon Water put it into 
an undulating motion, and all Bodies by Percufſi- 
on excite Vibrations in the Air; ſo the Rays ot 
Light, by impinging on any refracting or refled. 
ing Surface, excite Vibrations in the refracting or 
reflecting Medium, and by ſo doing do agitate the 
ſolid parts of the refracting or reflecting Body 
and by that Agitation rg, the Body to grow 
warm or hot: That the Vibrations thus excited 
are propagated in the refracting or reflecting Me- 
dium or Subſtance, much after the manner that 
Vibrations are propagated in the Air for cauſing 
Sound ; and that they move faſter than the Rays, 
ſo as to overtake them; and that when any Ray 
is in that part of the Vibration which conſpires with 
its Motion, it eaſily breaks thro a refracting Sub- 
ſtance; but when it is in a contrary part of the 
Vibration which impedes its Motion, it is eafily 
reflected; and conſequently that every Ray is ſuc- 
ceſſively diſpoſed to be. eafily reflected or tranſ- 
mitted by every Vibration which overtakes it, 
Whether this Hypotheſis be true or falſe he doth 
not conſider at preſent, contenting himſelf with 
the certainty of the fact, T hat he hath diſcovered 
the Rays of Light by ſome cauſe or other to be thus. 
alternately diſpoſed to be reflected or refracted for 
many Viciſſitudes. The returns of this Diſpoſiti- 
on of any Ray to be reflected, he calls Fits of eajie 
Reflection, and thoſe of its diſpoſition to be tranſ- 
mitred, he calls Fits of eaſie tranſmiſſion ; and the 
ſpace it puts between every Return and the next 
Return he calls, the Intervals of its Fits. Then 
at Prop. 13. he ſhews, that the Reaſon why the 
Surface of all thick tranſparent Bodies reflect part 
of the Light incident on them, and refract the reſt, 
is, that ſame Rays at their Incidence are in Fits 
of eaſie Reflection, and others in Fits of eaſie 
Tranſmiſſion. This appears from his 234th Obſer— 
vation; where the Light reflected by thin Plates 
of Glaſs and Air which to the naked Eye appeared 
evenly white all over, did thro' a Priſm appear 
waved with many ſucceſſions of Light and Dark. 
neſs made by alternate fits of eafie Reflection and 
eaſie Tranſiniſſion: The Priſm ſevering and di- 
ſtinguiſning the Waves of which the white Light 
wescompoſed,-———— | — 
And hence tis plain, Light is in its Firs of eaſee 
Reflection and eaſie Tranſmiſſion, before its Inct- 
dence on any tranſparent Body: And probably it 
is put into ſuch fits at its firſt emiſſion from Lumi- 
nous Bodies, and continues in them during all its 
progreſs. For theſe Fits are of a laſting nature; 


thickneſs of the Plate be 4 of an Inch and more. 


as appears by what he proves elſew here. 11 
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He ſuppoſes here the Tranſparent Bodies to 
to be thick, becauſe if the thickneſs of rhe Body 


be much leſs than the Interval of the Fits of eaſie 


Reflection and eaſie Tranſmiſſion of the Rays, the 
Body loſeth its Reflecting Power, For if the Rays 
which at their entring into the Body are put into 
Fits of eaſie Tranſmiſſion, arrive at the fartheſt 
Surface of the Body before they be out of thoſe 
Firs, they muſt be tranſmitted. And this is the 
reaſon why Bubbles of Water loſe their Reflecting 
Power when they grow very thin, and why all 
Opake Bodies when reduced into very ſmall parts 
become Tranſparent. | 1 
He ſhews alſo, that thoſe Surfaces of LL vv al 
rent Bodies, which if the Rays be in a fir of Refra- 
dion do retract ir moſt ſtrongly, if rhe Ray be in 
a Fit of Reflexion do reflect it moſt eafily. 
After this he gives ſeveral other curious Propo- 
ſitions; from whence he ſhews, that tis eaſie 
to collect the Intervals of the Firs of eaſie Re- 
flection and eaſie Tranſmiſſion of any ſorts of Rays 
refracted in any Angle into any Medium, and 


thence to know, whether the Rays ſhall be reflect- 
ed or tranſmitred at their ſubſequent Incidence on 


any Pellucid Medium, = 

By the Experiments and Obſervation about the 
Inflect ion of the Rays of Light (See Inflection) he 
makes it plain, that Bodies act on Light at a di- 
ſtance, and by that Action bend the Rays of it; 
and that this Action is ſtrongeſt at the leaſt di- 
ſtance. He ſhews alſo, that Rays which differ in 


Refrangibility differ alſo in Flexibility, and by 


their different Inflections it is that they are ſepara- | 


zed one from another, ſo far as after ſeparation ro 
make the 3 Fringes of Colours mentioned in thoſe 
Experiments. And tis probable the Rays of Light 
in paſſing by the Edges and Sides of Bodies, are 
bent ſeveral times backwards and forwards, with 
a motion like that of an Eel; and that the ſaid 
coloured Fringes of Light ariſe from 3 ſuch bend- 
ings. Tis probable alſo that the Rays of Light 


— __— 


Which fall upon Bodies, and by that means are 


reflected or refracted, begin to bend before they ar- 
rive at the Bodies; and that Light is reflected, re- 
fracted and inflected by one and the ſame Prin- 
ciple acting variouſly in various Circumſtances. 
"Tis probable alſo, Thar Bodies and Light act 
mutually on one another: Bodies upon Light in 
emitting, reflecting, retracting and infleCting it: 
and Light on Bodies, by heating them, and pur- 
ting their parts into a vibrating motion, wherein 
Hear conſiſts. 
All fx'd Bodies when heated beyond a certain 
degree do emir Light and ſhine ; and this ſhining 
and emiſſion of Light is probably cauſed by the 
vibrating Motions of the Parts ; and all Bodies a- 
bounding with Earthy Particles, and eſpecially 
when they are Sulphureous, when their Parts are 
lufficiently agitated, do emit Light; Whether 
this Agitation be cauſed by Attrition, by Percuſſi- 
on, by Putrefaction, or a vital motion in an Ani. 
mal Body, Sc. or any other way. Thus the Sea- 
water ſhines in a Storm; Qui il ver when ſhaken 
in Vacuo; a Cat's Back or a Horſes Neck rubb'd 
by the Hand in the Dark; Wood, Fleſh and Fiſh 
When putrefied, 

The ſame admirable Author in the new Queries 
annexcd to the Latin Edition of his Opticks, thinks 
it probable, that there are yer ſome other congenite 
Properties of the Rays of Light beſides thoſe Above 
deſcribed. One of which the Refraction of that 


ſtrange Body and Chryſtal, acquaints us with. 
This was firit taken notice of by Eraſmus Bart bo- 


linus, but afterwards more accurately deſcribed. 


by Hugens in his Book of Light written in French. 


This Chryſtal is a pellucid and fiſſil Stone equal- 


ling Rock Chryſtal or clear Water in Tranſpa- 
rence ; twill bear being white hor in the Fire, 
and after that will loſe its Iranſparence : by a 
very violent Heat it is reduced to a Calx, but will 
not melt nor run: being macerated for a Day or 
two in Water ir alſo loſes its natural polirure ; 
on rubbing, ir diſcovers an Electrick Qualiry; and 
with Aqua fortis makes an Ebullition. Ir ſeems ro 
be a kind of Talk. If a piece of this Chryſtal be 
laid on the Leaf of a Book, each Letter ſeen thro 
the Chryſtal, by a kind of double Reflection, ap- 
pears double: And if any Ray of Light fall on any 
of irs Surfaces, either perpendicularly or oblique- 


ly, it is always divided; by a double Refraction 


into two Rays; each of which is of the lame Co- 
lour with the Incident Ray, and they appear e- 
qual to one another as to the Quality of Light. 
One of theſe two Refractions is conformable to the 
known Laws of Opricks ; viz. That the Sine of 
the Incidence out of Air into the Chryſtal is to the 
Sine of Refraction: : as 5 is ro 3. But the other 
which may be called the Vnuſual Refraction, is 
made thus; Let A D B C be the Surface of rhe 
Refracting Chryſtal, C the greareſt ſolid Angle 
belonging to that Surface: let G E H F be the op- 
poſite Surface, to which the Line C K is perpen- 
dicular. This Perpendicular with the Line CF 
repreſenting the extream Edge of the Chryſtal con- 
rain an Angle of 19%. 3. join K F; in which take 
K L ſo, that the Angle KCL may be of 6. 400. 
bur the Angle LCF of 12%. 23. This being 


done, ler the Line S J repreſent any Incident Ray 


of Light in the Point T. Let T V be the re- 
fracted Ray, and what that is may be found by 
the given Ratio of the Sines of 5 ro 3, according 
to the common Laws of Opticks, Then draw VX 


parallel and equal ro KL, and fo poſited that it 


may lie the ſame way towards V, as L doth in 


reſpect of K. Join TX; and that Line TX ſhall 


be the unuſual Refracted Ray, being carried by the 
new Refraction from T to X. If then the Inci- 
dent Ray S fall alſo perpendicularly on the 
Refracting Surface, thoſe two Rays T V, and 
IT X, into which by Refraction it is divided, will 
become parallel to the 2 Lines CK and CL: 
and the other Ray will be tranſmitted perpendi- 
cularly, according to the common Laws of Op- 
tricks; and the other ( viz. TX) diverging by 
this unuſual Refraction from the Perpendicular 
will make with it the Angle V T X of abour 
6 degr. as is found by Experience. 

And hence the Plane T V X, and ſuch like fimi- 
lar Planes which are parallel to the Plane C F K, 
may be called the Planes of Perpendicular Ræfradti- 
on; and that Part, Side or Place towards which 
the Lines KL, and VX tend, and which are 
drawn from the Points K. and V. may be called 
the Part, Place or Side of unuſual Refraction. 


In 
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Surface of the Iſland Chryſtal is divided into the 


 aſual Ratio, will alſo be again retracted at the 2d, 


fracted with che ſame uſual Ratio, and thoſe Rays 


N 


LIS 


In like manner Rock Chryſtal hath a double Re- 
fraction, but the difference between the 2 Re- 
fractions is leſs, and leſs conſpicuous, than in the 
and Chryſtal, 1 | 1 

When the Ray S T which falling on the firſt 


two Rays T V, and IT X; and thoſe two Rays 
come to the latter Surface of the ſaid Chryſtal ; 
then the Ray T X, which in the firſt Superficies 
is refracted in the unuſual Ratio, will be again re- 
fracted entire with the ſame unuſual Ratio, ſo that 
theſe two Rays will emerge out of the 2d. Surface 
in Lines parallel to the firſt Incident Ray S T. 
For the ſame will happen alſo as to the Ray T V, 
which being refracted in the firſt Surface with the 


with the uſual Ratio. 

And if of two pieces of Iſland Chryſtal, one be 
ſo placed after another, that all the Surfaces of the 
latter be reſpectively parallel to thoſe of the for- 
mer: Now alſo thoſe Rays which in the firſt Sur- 
face of the firſt Chryſtal, were refracted with the 
uſual Ratio, ſhall in all the latter Surfaces be re- 


which in the firſt Surface of the former Chryſtal 
were refracted with the unuſual Ratio, ſhall in all 
the latter Surfaces be refracted with the unuſual Ra- 
tio: and the ſame thing will come ro paſs when the 
Surface of the rwo Chryſtals are inclined one to 
another, ſo their Plaues of Perpendicular RefraRion 
be but parallel. 

There is therefore ſome congenite difference in 
the Rays of Light, that occaſions, as in this Expe- 
riment, ſome of them to be refracted in the uſual 
Ratio always; and others always in the unuſual 
Ratio ; for if it were not congenite, but did ariſe 
from ſome new Modifications impreſſed on the 
Rays in the firſl Refraction, then that would be 


changed by the ſame kind of new Modifications, 


in the 3 folldwing Refractions : But no ſuch thing 


Perpendicular Reæfraction of the firſt Chryſtal; thes 


will the Rays, which in their Projection thre? the 
firſt Chryſtal, were refracted with the u/ual Ratio. 
in paſſing thro rhe ſecond, be refracted with the 
Unyſual Ratio: and thoſe Rays which in pai 

thro the firſt Chryſtal were refracted with — 
Unuſual Ratio, ſhall in paſſing thro' the ſecond 
be refracted with the Uſual Ratio. Wherefore 
there are not 2 divers kinds of Rays in their own 
nature different; of which one ſort are always and 
in all Poſitions refracted with the Uſual, and o. 
thers with the Unuſual Ratio: Bur theſe 2 Kinds 
of Rays, as mentioned in the laſt Experiment 
did only differ in this, that the Rays according 
to their different Poſition, did with their gif. 


| ferent Sides, reſpect rhe Place, Region or Side of 


Unuſual | Refrattion in the Chryſtal. For in the 


| preſent Experiment one and the ſame Ray is re 


fracted, one way with the Uſual, the other way 
with the VUnyſual Ratio, according to the Poſition 
of its Sides to rhoſe of rhe Chryſtal. If the ſame 
Sides of any Ray look towards the ſame parts of 
each Chryſtal, then will that Ray be refracted 
with one and the ſame Ratio in each Chryſtal; but 
if that Side of the Ray which is turned towards 
the Place of unuſual Refraction in the former Chry. 
ſtal, be diſtant 90. from that fide of the ſame 
Ray, which looks towards the Place of anuſuat 
Refraction of rhe ſecond Chryſtal (which may be 
done, by ſo turning the 2d Chryſtal, that it ſhall look 
towards the former Chryſtal, and conſequentiy the 
Rays of Light themfelves in a different Poſition) 
that Ray will now be refracted in different Ratio's 
in the different Chryſtals. So that you may deter- 
mine, whether the Rays, which fall on the 2d 
Chryſtal, will be refracted in the V/ual or Uniſu- 
al Ratio: And for this there is nothing more re- 
quired, than that the ſecond Chryſtal be ſo turn- 
ed about, that its Place or Region of unuſual Re- 
fraction be accordingly poſited on this or that fide 
8 2 
Wherefore every Ray may be conſidered as ha- 
ving 4 Sides; two of which being directly oppo- 
fire to one another, cauſe that the Ray be always 
refracted in the Unuſual Ratio, when: ever either 
of thoſe Sides is turned towards the fide or place of 
Unuſual Refraction in the Chryſtal : But the other 
2 Sides, as often as either of them is turned to- 
| wards the fide of Unuſual Ræfraction in the Chty- 
ſtal do yet cauſe the Ray to be refracted with the 
Uſual Ratio. The two former ſides of the Ray 
therefore may be called, the Sides of Unuſual, the | 
2 latter of Vſual Refraction. And becauſe theſeDi/- 
poſitions were in the Rays before they fell on the 
2d, zd and 4th Surface of the 2 Chryſtals, nor were 
they at all changed by the refraction of the Rays 
in their paſſage thro' thoſe Surfaces: But the Rays 
were refracted by one and the fame Law in every 
one of the 4 Surfaces, it ſeems that theſe Dl 


happens: Bur the Property continues always the 
{ame, and hath the very ſame effect in the Rays in 


all thoſe Refractions. Wherefore this unuſual Re- 


Frattion muſt depend on ſome congenite Property in 
the Rays of Light. And tis very well worth 
while ro enquire, whether there may not be other 
ſuch, as yer unobſerved and unknown. 

For one would {ſuſpect that there are divers 
Sides of the Rays of Light, and thoſe endued with 
divers congenite Properties: For if the Planes of 
Perpendicular Refraction of the 2d. Piece of Chry- 


: - . +t rher'2 
ſtal be placed at Right Angles with the Planes of the Unnſual Refract ion depends; and che other. 


tions are properly cengenite to the Rays of Light, 
and were not at all changed by the firſt Refracti- 
on: Bur that it is on the account of theſe PHH. 
tions in the Rays, that they were refracted in their 
Incidence on the fir/? Surface of the f Chryſtal, 
ſome in the V/ual and ſome in the Unuſual Ratte, 
according as their Sides of Uſual or Unuſual - 
fraction, ar that time reſpected rhe ſides of place 
of Unuſual Refrattion in that Chryſtal. 
All the Rays of Light therefore have 2 oppoſite 


Sides, in which the Property is congenite, on whick 
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Sides are without any ſuch Property. And it re- 


Jui et further to be conſidered, whether chere 
338 other Properties of Light, by which 
the Sides of the Rays differ and are diſtinguiſhed 
from one another. 


After this he ſhews, that in an Oblique Incidence 


of the Rays upon the i Chryſtal the ſame diffe- 
rence berween them appears, as when they fall 
perpendicularly, co the former Properties. 
From the whole therefore may be very juſtly 
concluded, Thar all thoſe Hypotheſes are falſe and 
precarious which have been yer advanced, in or- 
der to explain the Phænomena of Light by new 
Modifications of the Rays ; for they do not depend 
on any ſuch Modifications, but on congenite and 
immutable Properties, eſſentially inherent in the 
Rays. 
” And equally erroneous allo are thoſe Hypotheſes, 
which attempt to explain the Phænomena of Light 
by any Preſſure or Pulſe impreſſed upon the fluid 
Medium, by Motion; for theſe at long run depend 
upon the new and different Modifications of the 
Rays, and ſo fall in with the other. | 
But further, if Light conſiſted only in a Preſſure 
upon the Medium, it muſt be either without any 


local thotion ; and then tis impoſſible to account 


for the agitation and heat produced in Bodies by 
the Refraction and Reflection of the Rays: or if 
it be ſuppoſed to conſiſt in Motion propagated to 
all diſtances in an inſtant; to that muſt be requi- 
red an infinite force acting every moment and in 
each lucid Particle. But did Light conſiſt in a 
Preſſure or a Motion propagated thro a fluid Medi- 


um, whether it propagated inſtantaneouſly or in 


Time, it could not be done in Right Lines, but 
muſt inflect back upon it ſelf in a Shadow; for 


Preſſure or Motion in a fluid Medium, whenever 
it meets with any obſtacle which may impede part 


of its motion, cannot be propagated in Right Lines, 
but muſt be inflected back towards it ſelf, and 


diſuſed every way throughout the quieſcent Medium 
which lies beyond the Obſtacle. | 


The force of Gravity tends downwards; and 
yet the preſſure of the parts of Water, which a- 
riſes only from the force of Gravity, trends with 
an equable force every way, and 1s propagated 


with equal eaſe by crooked Lines as by ftrair. 


Waves, on the Surface of Water, where they fall 
on the Surface of any large Obſtacle, inflect back 


upon themſelves, and are dilated and diffuſed 


gradually, in the Quieſcent Water lying beyond 
that Obſtacle. The Waves, Vibrations, or Pulſes 
of Air, in which Sounds conſiſt, are manifeſtly in- 
flected, tho not fo much as thoſe of Water: for 


the Sound of a Bell or of a great Gun can be heard 
over a Hill, interpoſed between the Ear, and Eye 
and ſounding Body; and we find that Sound is 


„ 


propagated as eaſily by crooked as ſtrait Tubes, 
whereas Light is never obſerved to move in curve 
Lines, nor to be inflected back ſo as to ſhadow it 
ſelf. Indeed there is a kind of Inflection of the 
Rays of Light, as hath been before mentioned, 
bur chat is not ad Umbram, but a contrary way; 


and is only found in a Ray's paſſing by and very 


near the extream edge of ſome Body; and then as 

ſoon as it is paſt the Body it goes on ſtraight again. 
The Rays of Light are therefore certainly little 

Particles actually emitted from rhe Lucent Bedy, 


and refratted by ſome Attraction, by which Light 


and the Bodies on which it falls do mutually act 


upon one another : For ſuch Particles or Cor- 
Vol. II. 
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puſcles thro' phiform Mediums will be tranſmit— 
ted in right Lines without any Inflection in Um- 
bram, as we find the Rays of Light are: They 
may have alſo divers Properties, and which they 
may prelerve immutable in their own pailaces hte 
divers Mediums; which agrees with the Natur: 
of the Rays of Light. Pellucid Bodies act wor, 
the Rays of Light at ſome diſtance, when hoy re. 
fract, reflect and inflect them; and the Rays ot 
Light reciprocally act upon them, at {ome little 
diſtance alſo, by agitating and heating their Par- 
ticles. And this Action and Reattion which is per- 
formed ar ſome diſiance is mighty like what we call 
the force of Attraction, or Gravity in other Bodies. 
And if the Caule of Refratiion be the Arrratticn of 
the Rays, he ſhews in his admirable Principia, 
that the Sine, of Incidence muſt be to the Sines of 
Ref. ation in a given Ratio; as in fact we find the 
thing ro be. Ihe Rays of Light in pailing our of 
Glaſs into a Vacuum, are inflected towards the 
Glaſs, and if they fall roo obliquely will reverr 
back again to the Glaſs and be totally reflected. 
Now the cauſe of this Reflection cannot be attri- 
buted to _ reſiſtence of the Void or Vacuum, bur 
entirely ro ſome Force or Power in the Glaſs which 
attracts or draws back again the Rays, as they are 
paſſing into the Vacuum. And this appears from 
hence, Thar if you wer the poſterior Surface of the 
Glaſs with Water, Oyl, or liquid and clear Ho- 
ney, or with a ſolution of Quickſilver ; then the 
Rays which would otherwiſe have been reflected, 
will paſs into and thro' that Liquor ; which plainly 
ſhews, that the Rays are not reflected till they come 
ro that poſterior Surface of the Glaſs, nor till they 
begin to go out of it roo. Bur if at their going 
our they fall into any of the aforeſaid Liquors, 
they will then not be reflected bur go on in their 
former courſe ; the reaſon of which is, that the A. 
traction of the Glaſs is counter-balanced by the 
Attraction of the parts of the Liquor which ad- 
here to its Surface. And this appears yet plainer 
in the Experiment of two Glaſs Priſms, or the 
Object Glaſſes of two long Teleſcopes, one of 
which ſhall be plane (on one fide) the other a 
little convex, and then compreſſing them ſo that 
they do neither quite touch one another through- 
our, and yet have their Surfaces very near; for 
then that Light which falls on the hinder Surface 
of rhe firſt Glaſs, and in that place where the 
Glaſſes are not diſtant one from another above 


F 


of an Inch will be totally tranſmitted 


thro that Surface, and the interjected Air or Va- 


cuity, and will enter into the 2d Glaſs (as he 
ſhews in his 1ſt, 4th, and 8th Obſervations of the 
firſt Part of his 2d Book of his Optics.) Bur it the 


2d Glaſs be moved a little farther off, then the 
Light coming our of the hinder Surface of the firſt 
Glaſs into that Air or Vacuum, will be rurned 
back again towards the Glaſs and reflected. 
Wherefore tis plain, that the Rays are drawn 
back by ſome force that is inherent in the firſt 
Glaſs, ſince there is nothing elſe that can occaſi- 


on it. 
To account alſo for that odd Phænomenon off 


the Rays of Light which he calls, Their Fit 
eaſie Tranſmiſſion and Reflection, he = 3 4 


there is nothing more required than chat the R avs 
ſhould be very ſmall Corpuſcles of Matter, which | 


ſome other Force, do 


either by their Attraction or 
excite certain Vibrations in the B 


they act; which Vibrations bei 


odies on which 
ng {wifter than 
the 
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paſs where no other Fluid, how thin ſoever, can 
enter; and yet no Eye hath ever been able to diſ- 
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the notion of the Reys, do ſucceſſively outſtrip or ger 
before them, and fo agitate them as alternately 
to increale or diminiſh their Velocity; and there- 
fore produce thoſe Fits in the Rays of Light. 
And he thinks it very likely, that the Vnyſual 
Refraction diſcovered to be in the Hand Chryſtal a- 
bove- mentioned, is cauſed by ſome Attratting Force 
which is inherent in certain Sides of the Rays and 
of the Particles of the Chryſtal. For if there were 
not ſome ſuch Force or Virtue in ſome part of the 
Chryſtal and nor in the orhers, in order to diſtort 
and bend the Rays towards the Sides or Parts of 
Unuſual Refration, it could not be, that the Rays 
which fall perpendicularly upon the Chryſtal, 
ſhould both in their ingreſs and egreſs be ſo re- 
fracted one way rather than another, as that they 
ſhould alſo perpendicularly emerge by a now con- 
trary poſition of the Place or Region of Unuſual 
Refraction in the Surface of the ſecond Chryſtal, 
The Chryſtal plainly acting upon the Rays after 
they have paſled thro it, and are got into the Air 


or into a Vacuum. | 
And becauſe the Chryſtal, by that force, doth 

not act on the Rays, bur when the proper corre- 

ſponding Sides of the Rays of Light are turned 


towards the places or parts of Unuſual Refraction 


in the Chryſtal, it appears that there is alſo ſome 


Force or Virtue in the Sides of the Rays themſelves 


correſponding to that Force inherent in thoſe Parts 
of the Chryſtal, almoſt after the ſame manner as 
the two Poles of the Magnet anſwer to one ano- 
ther. Which virtue in the Magnet, as it is capable 
of being encreaſed and diminiſhed, and 1s not any 
where to be found but in the Magnet and in Iron: 
So this Virtue of the Refracting Rays which fall 


perpendicularly upon it, is greater in the Hand 


than in the Rock Chrſtal; and is as yet found no 
where elſe. | he 

Not that he thinks this Virtue to be Magnetical; 
for it ſeems to be of a different nature: Bur ler it 
be whar ir will, it can ſcarce be conceived that rhe 
Rays of Light, unleſs they be allowed to be really 
Corpulcles or Particles of Matter, can have any 
ſuch permanent force in two of their Sides, and 
not have any ſuch thing, at the ſame time, in 


their two other; and this without any regard to 


the Poſition with which they reſpect the Space or 


Medium thro' which they pals. 


And yet tho Light be certainly a Body, it is al- 


moſt impoſſible ro conceive the ſmallneſs of its 


Corpuſcles; but however that they are exceeding 
minute may be gathered from theſe Conſiderations, 
(I.) That they freely pervade all Tranſparent Bo- 
dies, ſuch as Chryſtal, Glaſs, ſeveral Pebbles and 
Gems; and almoſt all Fluids but Mercury; and 


cover the conſtituent Particles of the groſſeſt Fluid. 


(2.) It may be propagated from innumerable dif- 


ferent Luminous Bodies without any confiderable 
oppoſition to one another, as Dr. Cheyne ſhews by 
this Experiment. Suppoſe a Plate of Metal, ha- 
ving at the top the ſmalleſt hole that can be made, 
were erected perpendicularly on an Horizontal 
Plain, and that about it were ſet innumerable 
Luminous Objects of about the ſame heighth with 
the Plate, at an ordinary diſtance from it; then 
will the Light proceeding from every one of theſe 
Objects, be propagated thro this ſmall hole, with- 
out interfering. This will appear by applying a 
dark Object, in a ſtrait Line, againſt the Lumi- 


nous Body, for the Light of this Body will che 
the hole be reccived upon the dark Body. 8 
it is impoſſible that ſo many different Streay, 
Light could be tranſmitted thro' fo (mall 3 So 

were not the Particles of Light extreamly lin 
To which may be added, (3) That if they "Ig 
not very minute Corpuſcles, their amazing Vets. 
city is ſuch, that they would pierce thro' all kit 
of ſolid Bodies almoſt as calily as they do Vac, 
ties; whereas we ſee the Rays of Light to be 
gularly reflected from ſome Bodies, (4.) We 9 


5 of 


may be propagared from their ſeveral Luming, 
Centres within our Horizon, without interferin ; 
How many Millions of Candles and Flambea.” 
ſending all our their Tides of Light, is i \ 
for the Eye to ſee together, without their bein 
confounded one with another; which ſhews hy} 
the exceeding ſmallneſs of the Particles 
and allo the largenels of rhe Vacuitics between the 
Parricles of Air and other Bodies. _ 
How extreamly ſwift the Particles of Light 
move may be gathered from the Experiment of 
Mr. Romer, wherein he finds that the Rays of Light 
paſs from the Sun to us in about 10 Minutes of 
Time; and Mr. Hugens hath proved in his Coſme. 
theoros, that a Buller diſcharged from the Mouth of 
a Cannon, and not abating of its firſt Velocity 
would be 25 Years before it reach the Sun. Now 
the Via percurſa being the ſame in both, the Pe. 
locities will be reciprocally as the Times ; that 18, the 
Velocity of Light to that of a Cannon Buller, will 
be to that of a Cannot Bullet, perſiſting in its 
greateſt ſwiftneſs, as 25 Years to 10 Minutes; or 
as 1314700 is to One, nearly: So that the Moti. 
on of Light is above a Million of times ſwifter 
than thar of a Cannon Ball. - 
Moreover the diſtance between the Sun and 
Earth, is ar leaſt 12000 Diameters of the Earth; 
bur ſuppoſe it but 10000, then will Light run 1000 
Diameters in a Minute or 165 Diamerers in a Se- 
cond ; that is ar leaſt 130000 Miles in one Se- 


really amazingly ſwift. But the extraordinary 
effects of Light and Hear ſeem to require all this, 
and we fee how powerfully it acts (being congre- 
gated) on the moſt compact ſolid Bodies: and we 
never find any abatement of irs Force ariſing from 
a diminution of its Velocity. | 


by the Effluvia of one Glaſs falling on another in 
Motion. Phil, Tranſ. N. 309, 310. 

LIGHTS : Ships of War are in the Night- time 
very well diſtinguiſhed by the Lights that they 
hang out; for in a Fleet the Admiral carries three 
Lights on the Poop, and one on the main Top. 
The Vice-Admiral hath two on his Poop, and 
one on his main Top. The Rear- Admiral hath 
bur one on his Poop and one on his main Toy. 
The Vice-Admiral of each particular Squadron 
hath only two on his Poop but none on his main 
Top. The Rear-Admiral of each Squadron hat 
only one on his Poop. But when the whole Fleet 
carry their Lights, then the Rear-Admiral is di- 
{tinguiſhed by carrying rwo Lights, rhe onc hoiſte 
a Yard above the other, on the Enſign Staff; 4" 
in caſe of foul Weather and a dark Night ever) 
Ship muſt carry a Light. 


OW | 


allo that innumerable, different Spheres of Ten | 


t poſſible 


of Light, 


cond ; which is Motion almoſt incredibly and 


See Mr. Hauksbee's Experiments about the Pro- 
duction of Light in vacuo by the Attrition of Bo- 
dies; in Phil. Tranſ. N. 304, and in N. 307. and 
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” x40 in our Latine Law ſignifies a Copy, | 7 
eee on or Tranſcript of any Court Roll] 3. To find __ Proportion two or more Lines bear 
527 IL | . ; to one another, 
= LIMBERS, in Gunnery, are a kind of Train FF 3 
oyned to the Carriage of a Cannon upon a March; Apply the greater or greateſt over from 10 to 19 
It jp compoſed of 2 dhafts wide enough to receive | at the ends of Lines; and then taking any of the 
a Horſe between them (which Horſe is called rhe other and applying it over parallel ro the former, ir 
Fillet Horſe.) Theſe Shafts are joined by 2 Bars | will mark our ſuch Numbers as ſhall expreſs irs 
of Wood and a Bolt of Iron ar the end, and have Proportion to the greateſt Line: as ſuppoſe the 
a pair of (mall Wheels: On the Axel-tree riſes a Compaſſes pointed to 30 and 30: then will the 
ſtrong Iron Spike, on which the Train of the Car- greateſt Line be to it as 100. is to 360. Sc. 
riage is put upon a March: But when a Gun is on „ T 8 
Action, theſe Limbers are run out behind her. 4. To work Proportions with the Sector, pro- 
LINE of the Tue — of > Planer 3 right ceed juſt as you do in finding a 3d or 4th Propor- 
bs Apparent & : tional to 2 or 3 Lines given, Geometrically. See 
; 4 1 Centre 5 der th Proportion. Vol, I. | | 
Line drawn from Eye f ehe SpeRaror 5 chro the ks; 5 
Planer and continued as far as the fixed Stars. LINEA Celerrimi Deſcenſus, is that Curve which 
LINE of Meaſures, in the Stereographick Pro- | a Body would deſcribe in its Deſcent, if it moved 
jection of the Sphere in Plano, is that Line in | the ſwifteſt poſſible: The Nr 055 of which 
which the Plane of a great Circle perpendicular to | was firſt, I think, propoſed as a Problem by Mr. 
the Plane of the Projection and that oblique | John Bernoulli, and hath been ſolved by his Bro- 
Circle which is to be projected, interſects the | ther Fames, and ſeveral others; and very eaſily 
Plane of the Projection: or it is the common Se- | thus, by Mr. John Craig, in Phil. Tranſ. N. 268. 
ction of a Plane patling thro the Eye Point, and | Suppoſe B C, CD two infinitely ſmall parts of 
 thro' the Centre of the Primitive, and at Right | the Curve ſought; then, ſince the Nature of the 
| Angles to any oblique Circle which is to be pro- Curve is to be ſuch, that the Deſcent of the Body 
3] jected, and in which the Centre and Pole of ſuch |fram B ro D, = | 
1 Circle will be found. | 
Line of Direction, of the Earth's Axis in the Py- 
thagorean Syſtem of Aſtronomy, is the Line con- A . e | 
By necting the two Poles of the Ecliptick, and of tgeꝛ.kam . — — — . _ 
oy Equator, when they are projected on the Plain of | | Wo 
* the former. | | 
IINE ff the Section, in Perſpective, is the In- > 
terſection or Contact of the Plane to be projected | | 
with the Glaſs or Diaphanois Plane. nz 
LINE of Lines, on the Sector, is a Scale of e- 2 
Jual parts on each Leg, and running from the 
Centre. This is divided actually into 100 equal 
parts, and ſometimes into more, when the Inſtru- | EET NS | 4 
ment is large. There are only the Figures 1, 2, 3, | R.“ TT B 
4, 5, 6, 7, 8, 9, 10, placed on the Lines; and b 
therefore they ſometimes ſtand for themſelves a- 
lone, and ſometimes ſignifie ten times, or an hun- 


dred, or a thouſand times themſelves, according 
as the matter ſhall require. | | 
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The Uſes of che Line of Lines: N | after its fall from the Horizontal Line AQ, is t6 

1. Ta Increaſe or Diminiſh a Line of any 9iven be in the lzaft time poſſible ; we muſt. find in the 
Length, according to any Ratio required, ine RS, (drawn parallel ro AQ lo, that the 

| „ Addifferences between any two Ordinates to the 

Suppoſe rhe Line were 67 Inches in length, ap- Curve, as of GC, DE, may be equal) a Point in 

ply it into the Sector by. way of parallel Entrance, | Which this muſt happen. 

fo that each Foot of the Compaſſes ſtand in 6 in | Now the Velocity of the Body in the Point C 

Ling 4 23 Hen ler the Sector be kept at is V: LC; and its N in the Point P, as 

that Angle. en if you woud have it increaſed | /. 6 „ JE 

in the Proportion of Tos 6. Fi or diminiſhed in the V: QD a wherefore N L =) 15 To to the Time * ; 


Proportion of 2+ to 62, &c. Ler the Sector li 4 CD | © 
and take with the Compaſs the parallel es of rhe deſcent thro B C, as OD = the 


between thoſe ?>inrs of 9: and 95: 3: a5 : | . 
] C 2INtS And 91: or of 24 and | , > 5 
2 in-the Lime of Els ke: SOLD * ns Time of the deſcent thro' C D. by Prop. 54: News 


1 Ds 2 * N N en * bo noel s 3 bt” 4 «et 2 . 
= OE Tas NN og It = acl — rn rere FH e r 8 Wh 
3 s — WE. 2 * 2 2 , f Chih F y 4 T% — , I, $i A : 3 15 . JS b or * * 1 1 al — Td | * 4 
rr . 2 2 1-4 CES k R "4 * Jn = - ** e hs 1 
— — - 


y > 2 * 2 + 5 
Sv >= — . * eo — 23 
— * - ä — A Pre" "FE ag . a+ ” . 
CPP — TOI 
Y 4 - - * » 4 e 1 1 
N *. 4 . * 
A a" 4 * 


will give you the Length required. mw EP 3 5 Ke Point C muſt be ſuch, as ie 
| chat J. IC: muſt be a Minimum, or iy 
3 2. To divide a given Line into any N [ v:QD R i 
Lf | Parts; as e into 9, * the leaſt poſſible. Suppoſe then the Points B, and a 


nope Ape let GC (DE) Mm: LC I, 
Apply the Linc over from 9 to 9 in the Line of dhe Flaws Cn tintaciaple. Quantities : and let 
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the motion of the Rays, do ſucceſſively outſtrip or get 
before them, and ſo agitate them as alternately 
to increale or diminiſh their Velocity; and there- 
fore produce thoſe Fits in the Rays of Light. 

And he thinks it very likely, that the Vnzſual 
Refraction diſcovered to be in the land Chryſtal a- 
bove- mentioned, is cauſed by ſome Attracting Force 
which is inherent in certain Sides of the Rays and 
of the Particles of the Chryſtal. For it there were 
not ſome ſuch Force or Virtue in ſome part of the 
Chryſtal and not in the others, in order to diſtort 
and bend the Rays towards the Sides or Parts of 
Unuſual Refration, it could nor be, that the Rays 
which fall perpendicularly upon the Chryſtal, 
ſhould both in their ingreſs and egreſs be ſo re- 
fracted one way rather than another, as that they 

ſhould alſo perpendicularly emerge by a now con- 
trary poſition of the Place or Region of Unuſual 
Refraction in the Surface of the ſecond Chryſtal, 
The Chryſtal plainly acting upon the Rays after 
they have paſſed thro it, and are got into the Air 
or into a Vacuum. 

And becauſe the Chryſtal, by that force, doth 
not act on the Rays, but when the proper corre- 
ſponding Sides of the Rays of Light are turned 
towards the places or parts of Unuſual Refraction 
in the Chryſtal, it appears that there is alſo ſome 
Force or Virtue in the Sides of the Rays themſelves 
correſponding to that Force inherent in thoſe Parts 
of the Chryſtal, almoſt after the ſame manner as 
the two Poles of the Magnet anſwer to one ano- 
ther. Which virtue in the Magnet, as it is capable 
of being encreaſed and diminiſhed, and is not any 
Where to be found but in the Magnet and in Iron: 
So this Virtue of the Refracting Rays which fall 
perpendicularly upon it, is greater in the land 

than in the Rock Chryſtal ; and is as yet found no 
where elle. 5 3 

Not that he thinks this Virtue to be Magnetical; 
for it ſeems to be of a different nature: But let it 
be whar it will, it can ſcarce be conceived that the 
Rays of Light, unleſs they be allowed to be really 
Corpuſcles or Particles of Matter, can have any 
ſuch permanent force in two of their Sides, and 
not have any ſuch thing, at the ſame time, in 
their two other; and this without any regard to 
the Poſition with which they reſpect the Space or 
Medium thro which they paſs. 


And yet tho Light be certainly a Body, it is al- a diminution of its Velocity. 6 
See Mr. Hauksbee's Experiments about the Pro- 


moſt impoſſible to conceive the ſmallneſs of its 
Corpuſcles; but however that they are exceeding 
minute may be gathered from theſe Conſiderations, 
(J.) That they freely pervade all Tranſparent Bo- 
dies, ſuch as Chryſtal, Glaſs, ſeveral Pebbles and 
Gems; and almoſt all Fluids but Mercury; and 


— 


paſs where no other Fluid, how thin ſoever, can 


enter; and yet no Eye hath ever been able to diſ- 
cover the conſtituent Particles of the groſſeſt Fluid. 
(2.) It may be propagated from innumerable dif- 
ferent Luminous Bodies without any conſiderable 
oppoſition to one another, as Dr. Cheyne ſhews by 
this Experiment. Suppoſe a Plate of Metal, ha- 
ving at the top the ſmalleſt hole that can be made, 
were erected perpendicularly on an Horizontal 
Plain, and that about ir were ſer innumerable 
Luminous Objects of about the ſame heighth with 
the Plate, at an ordinary diſtance from it; then 
will rhe Light proceeding from every one of theſe 


Objects, be propagated thro this ſmall hole, with- 


out interfering. This will appear by applying a 
dark Object, in a ſtrait Ling, againſt the Lumi- 


LIG 
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nous Body, for the Lighr of this Body w if 
the hole be reccived upon the dark Body. N 
it is impoſſible that ſo many different Stream oo 
Light could be tranſmitted thro' fo (mall a 4 
were not the Particles of Light extreamly lil 
To which may be added, (3) That if they we K 
not very minute Corpulcles, their amazing Va. 
city is ſuch, that they would pierce thro' all kind, 
of ſolid Bodies almoſt as caſily as they do Vac : 
ties; whereas we ſee the Rays of Light to be * 
gularly reflected from ſome Bodies, (4.) We fng 
allo that innumerable, different Spheres of Lic 
may be propagated from their ſeveral Luming ; 
Centres within our Horizon, withour imerfering 
How many Millions of Candles and Flambeaus 
ſending all out their Tides of Light, is it pofibl b 
for the Eye to ſee together, without their dein 
confounded one with another; which ſhews both 
the exceeding ſmallneſs of the Particles of Light. 
and alſo the largeneſs of the Vacuities berween th 
Parricles of Air and other Bodies. 5 
How extreamly ſwift the Particles of Light 
move may be gathered from the Experiment of 
Mr. Romer, wherein he finds that the Rays of Light 
als from the Sun to us in about 10 Minutes gf 
ime; and Mr. Hugens hath proved in his C.. 
theoros, that a Bullet diſcharged from the Mouth of 
a Cannon, and not abating of its firſt Velocity 
would be 25 Years before it reach the Sun. Now 
the Via percurſa being the fame in both, the Pe. 
locities will be reciprocally as the Times ; that is, the 
Velocity of Light to that of a Cannon Buller, will 
be to that of a, Cannot Buller, perſiſting in its 
greateſt ſwiftneſs, as 25 Years to 10 Minutes; or 
as 1314700 is to One, nearly: So that the Moti. 
on of Light is above a Million of times ſwifter 
than that of a Cannon Ball. 
Moreover the diſtance between the Sun and 
Earth, is at leaſt 12000 Diameters of the Earth; 
bur ſuppoſe it bur 10000, then will Light run 1000 
Diameters in a Minute or 167 Diameters in a Se- 
cond ; that is at leaſt 130000 Miles in one Se- 
cond; which is Motion almoſt incredibly and 
really amazingly ſwift. But the extraordinary 
effects of Light and Heat ſeem to require all this, 
and we ſee how powerfully it acts (being congre- 
gated) on the moſt compact ſolid Bodies: and we 
never find any abatement of its Force ariſing from 


duction of Light in vacuo by the Attrition of Bo- 
dies; in Phil. Tranſ. N. 304, and in N. 307. and 
by the Effluvia of one Glaſs falling on another in 
Motion. Phil. Tranſ. N. 309, 310, 
LIGHTS : Ships of War are in the Night: time 
very well diſtinguiſhed by the Lights that they 
hang out; for in a Fleet the Admiral carries three 
Lights on the Poop, and one on the main Top. 
The Vice-Admiral hath two on his Poop, and 
one on his main Top. The Rear- Admiral path 
but one on his Poop and one on his main Top. 
The Vice-Admiral of each particular Squadron 
harh only two on his Poop but none on his main. 
Top. The Rear-Admiral of each Squadron hath 3 
only one on his Poop. But when the whole Fleet © 
carry their Lights, then the Rear-Admiral is di- © | 
{tinguiſhed by carrying two Lights, the one hoiſted 
a Yard above the other, on the Enſign Staff; an 
in caſe of foul Weather and a dark Night every 
Ship muſt carry a Light. 
| | 
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 LIGULA, in our: Latine Law fignifies a Copy, | : 5 1 | X 
m of a9 Coure RA 3. 76 tales Pape roo en Lieber 
or "IN ? 4 ey" | | 
6 in Gunnery, are a kind of Train CCC 1 
1 ee ST Cannon upon a March ; Apply the greater or greateſt over from to to 19 
f 1 compoſed of 2 Shafts wide enough to receive at the ends of Lines; and then taking any of the 
: Horſe berween them (which Horſe is called rhe other and applying it over parallel to the former, ir 
55 Horſe.) Theſe Shafts are joined by 2 Bars will mark out ſuch Numbers as ſnall expreſs its 
of Wood and a Bolt of Iron ar the end, and have Proportion to the greateſt Line: as ſuppoſe the 
a pair of ſmall Wheels: On the Axel-tree riſes a | Compaſſes pointed to 30 and 30: then will th 
ſtrong Iron Spike, on which the Train of the Car- greateſt Line be to it as 100. is to 30. Se. 2 
riage is put upon a March: But when a Gun is on 33 HE 3 
Action, theſe ere la run out behind her. | 4.50 work n N. WR Pro- 
f the True place . . ceed Juir as you do in finding a 3d Or 4th rropor- 
* Sie 5 of a Planet, is a right tional to 2 or 3 Lines given, Geometrically. See 
FR 4 3 Centre Nh 3 Proportion. Vol. I. | | | 
Line drawn from Eye of che Spettator 5 chr the] *. 575 1 
Planet and continued as far as the fixed Stars. LINEA Celerrimi Deſcenſus, is that Curve which 
IINE of Megſures, in the Stereographick Pro- | a Body would deſcribe in its Deſcent, if it moved 
jection of the Sphere in Plano, is that Line in the ſwifteſt poſſible: The 1 of which 
which the Plane of a great Circle perpendicular to | was firſt, I think, propoſed as a Problem by Mr. 
the Plane of the Projection and that oblique | John Bernoulli, and hath been ſolved by his Bro- 
Circle which is to be projected, interſects rhe | ther Fames, and ſeveral others; and very eaſily, 
Plane of the Projection: or it is the common Se- | thus, by Mr. John Craig, in Phil. Tranſ. N. 268. 
ction of a Plane pafling thro the Eye Point, and | Suppoſe BC, CD two infinitely ſmall parts of 
thro! the Centre of the Primitive, and at Right | the Curve ſought; then, ſince the Nature of the 
Angles to any oblique Circle which is to be pro- Curve is to be ſuch, that the Deſcent of the Body 
jected, and in which the Centre and Pole of ſuch | from B ro D, | | h 
Circle will be found | 1 | | 
Line of Direction, of the Earth's Axis in the Py- | | 
thagorean Syſtem of Aſtronomy, is the Line con- ” om 1. 2 | 
necting the two Poles of the Ecliptick, and of the | wæwꝛkxkũßx?⸗kyꝙͤm hn 
Equator, when they are projected on the Plain of | | 
the former. Es, 
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- LINE of the Section, in Perſpective, ts the In- 5 | 
terſection or Contact of the Plane to be propetied| N | 
with the Glaſs or Diaphanois Plane. | | 
LINE of Lines, on the Sector, is a Scale of e- 32— 4 
qual parts on each Leg, and running from the 
Centre. This is divided actually into oo equal 
parts, and ſometimes into mote, hen the Inſtru- F 
ment is large. There are only the Figures 1, 2, 3, R. 9 
4, 5, 6, 7, 8, 9, 10, placed on the Lines; and 2 
therefore they ſometimes ſtand for themſelves a- 
lone, and ſometimes ſignifie ten times, or an hun- 
dred, or a thouſand times themſelves, according 


as the matter ſhall require. | | 
The Uſes of the Line of Liner | after its fall from the Horizontal Line A Q. is ts 
1. To Increaſe or Diminiſh a Line of any 9iven be in the leaſt rime poſſible ; we tnuſt- find in the 
Length, according to any Ratio required, i Line RS, (drawn parallel ro AQ lo, that the 
Rs 5 differences between any two Ordinates to the 
uppoſe the Line were 6% Inches in length, ap- Curve, as of GC, DE, may be equal) a Point in 
ply ir into the Sector by. way of parallel Entrance, Which this muſt happen. 3 3 
fo that each Foot of the Compaſſes ſtand in 6, in | Now the Velocity of the Body in the Point C 
| eo of 8 then ler the Sector be kept at | BE V: LC; and its 3 in the Point D, as 
that Angle. Then if you wou'd have it increaſed | /. 4 e ( | 14 rn the TS 
5 the NG of 94 to 64: or diminiſhed in the 9 V: Ee into the Tims 
roportion of 25 to 65, Cc. Let the Sector lie, EY CCC 
and take with the Compaſs the parallel e of the deſcent thro'B C, as = ro the 


| /QD 
between thoſe Points of 94 and 91: or of 24 and | Time of the def hro' EE | X 
: . 9 —o £ 8 7 3 C D. by Pro : News 
22 in the Line / Lines of each Leg; and tllat mant TREO: Ye ep. 54 | 
will give you the Length required. . 2 "Ts 8 Point C muſt be ſuch, as 
that 8 - muſt be a Minimum, or 
2. To divide a given Line int ee e ogra V. LC. 55 De 1c inn, 
Parts ; as fo Bag into any Number of | the leaſt poſſible, Suppoſe then the Points B, and 


ne hg der ler GC =D E) =m:LC=b, 
Apply che Line over from 9 to 6 in the 1. and QD = p, all invariable Quantities : and let 
pres ne weeping the Sector of 3 TEE . — i E # : and CE==z, 
ance between 1. : | „z: miu mn +57 98 
part of the Line. ene wherefore r a 1 : _ £2 20 
Sul, | 5B 2 | mum 
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| R 4 p I zoſthenes and Ariſteus Senior, are the only Wiler 

| 1. * among the ancient Geometers. Euclide f 
. 1 —— == 1 : 8 

. and conſequently b Vm NV are Datorum Liber Unus; Locorum ad & 05 


133 | Duo ; Poriſmatum Tres. Apollonius, de * N N 
5 But u=— 4 (becauſe r co mh kbar tionis (lately pur out at Oxon by Mr. Balley) "vt 
riable Quantity.) Wheref. —=— === bri Duo: De Settione Spatii Libri Duo Tattionuy; 
| Uo. bam pn: Libri ou: Inclinationum 2 Planorum 
1 3 3 u | | Duo: Conicorum Otto, Ariſtzus 
wherek, tis plain that Jn VIE” to an Invart- | Locorum Solidorum Libri 9 And of . 
able Quantity. Let then the Alſciſſa AL &: rofthenes, Duo Libri de Medieratibus. 5 
| | ft There are two kinds, ſaith Pappus of this Reſy- 
the Ordinate L CY: and theref. B G=x.G C- lution; one where bare Truth in Theory on! "Pp 
: 55 5 SY puriued ; which therefore he calls the Coins Fa 
. BC Vi x. and let a be any Invariable e Method or Theoretick: and the other 4 tg Þ4 
| | ; ; | we inveſtigate ſomething which. we propoſe "7 „ 
——, Where- | have done; and this is called the Problematick B 
M : 4 Method, Whar this Reſolution or Analyſis of the 
Ancients was, you may ſee in the Learned Mr. 
Halley's Edition of Apollonius de Sectione Rationis 
above-mentioned ; and a good attempt towards its 


. | | Reſtitution in a Modern Spaniſh Author, Hugo 4, 
* is to xx+3y, as the Subrangent to the Tan- Omerique his Analyſis Geometrica, Printed at Fo | 
gent; Wherefore the Nature of this Curve is ſuch, 1698. | ons 


har the Subtangent is to the Tangent as 4/ :a, is | LODEMAN AGE, was anciently the Term FR 


ro the y. which is known to be the Property | the Hire of a Pilot, when h d | 
of the Cycloid; where the Tangent is parallel ro | from place to place. | E Conducted a Ship 


the Chord of a Conterminous Ark in the genera- | LODE-SHIP, was formerly the Name of 2 


ting Circle; whoſe Diameter is a, and its Ver- (mall Fiſhing Veſſel. Vid. 31 E. 3. Stat. 3. c. 2 


Locorum 


Line. Then will 


Vi y 
; - 1 / » * 4 % I | 
: fore x4/ a=yx4/ xx+y7. But in every Curve 


FE TIREG— 


rex downward. LOGARITHMICK-$p3ral, is a Curve gene. #1 
| Ne Dr vg rated by the equable motion of the Radius ofa 
LINES of Solids, See Solids, Circle thro equal Arks of the Circumference : MB 
LINES of Superficies or Surfaces, See Surfaces, | while at the ſame time a Point in that Radius is 
LINES of Chords, See Chords. | _ | ſuppoſed to move from the Ark towards the 
LINES of Tangents, See Tangents. Centre with a Retardation of Morion in a Geome- 


LINES of Secants. See Secants. _ ]rrick-proportion. As ſuppoſe there be a Quadrant 
LINSTOCK, is a ſhort Staff of Wood about of a Circle, as BC 4, and any equal divifons in 


Ley long, —_ - one _ e * ar di- |the Ark, as A Fg Ff = F, &c. with 5 corre- 

vided into 2 Branches, each of which hath a ſponding Radii r f 

| Notch to hold a piece of Match, and a Screw to 0 8 nautbey/e ” ee 
faſten it there. The other end of the Staff is ſnod 1 
alſo with Iron, and pointed to ſtick into the | — 
Ground. Tis uſed by the Gunners in Firing | 
Cannon. | | - 

LIQUID, is a word uſed by the Civilians in Wy 

this Senſe ; for 4 Things being apparently proved, | 1 al „ 
as they ſay; a Creditor would be injur'd ſhould a 1 / * 
Debt which is clearly due, be ſtop d on the pre- 3 
tence of another Debt that is not Liquid, or ap- 
parently proved. N 
ILIQUIDUM Nervorum, is that Juice or Fluid 
which Nerves carry in their Canals; and is uſual- 
ly called the Nervous Juice. 

LIVER. See Hepar. 
LOAD, is the Miners word, eſpecially in the 
Tin Mines, for a Vein of Ore. 

LOCAL Colours, in Painting, are ſuch as are 
narural and proper for each particular Object in a eee | | 8 
Picture; and they are ſo called ro diſtinguiſh them | whoſe Parts or Portions C1, C a, Ca, &c. are 
from the C/aro-Obſcuro : Which ſee. | | Geometrically Proportional; then if a Line, 45 !, 

L LOCATIO-Condu#to, in the Civil Law, is aa, a, b, d, C, be drawn thro' thoſe Points it will 
Contract of the Law of Nations, whereby the Uſe | be the Logarithmick, Spiral. Vid. Guido Grand. 
of a thing, or the Service and Labour of a perſon, | Theorem, Hugen. Cap. 1. 725 5 

is gained for ſome time for a certain Reward, | LOGARITHMS. The Learned and Ingent- 
_ LOCUS Reſolutus, according to Pappus his Ac- | ous Mr. Halley, Savilian Profeſſor of Geometry in 
count of it in Libr, 97%, Mathem, Coll. is, That it | Oxon, and F. R. S. hath in Phil. Tranſat. N. 21 6, 
is a proper peculiar Matter, after the common | and fince that in Sherwzn's Matbematical Tables, 
Conſtitution of the Elements of Geometry, con- publiſhed a moſt compendious and cafie Method 
trived for ſuch Perſons as would obtain a ready | of Conſtructing the Logarithms, and this exempli- 
and eaſie Method of ſolving ſuch Problems as ſhall | fed and demonſtrated from the Nature of Num- 
be propoſed to them. (See Reſolution in Vol. I.) bers without any regard to the Hy perbola, 9! 4 
On this Subject Euclide, Apollonius Pegaus, Era- | other Curyes : Together with a ſpeedy m 
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finding the Number anſwering to any given Loga- 
tirhm. See the Preface to Sherwin's Math. Tables, 
p. 14, Ge | NPIS. 
LOGISTICA Linea, is that which is otherwiſe 
called the Logarithmickh Line; where the Ordina- 
tes apply d in equal parts of the Axis are in Geo- 
metrical Proportion. KEE > 
* LOGISTICK Spiral. See Logarithmick Spiral. 
"LONGITUDE of 4 Place, is only the diftance 
counted in the Equator berween its Meridian, and 
the ft ; or indeed between that and any other: 
ir may be found by the difference of Time be- 
tween the coming of any Point in the Heavens 
firſt ro one Meridian and then ro the other, For 
every 152. of the Equator anſwering to an Hour in 
Time, one degree of it being 4 Minutes of Time, 


and one Minute of a Degr. there being 4 Seconds 


of Time; and 15 Minutes one Minute of Time. 
The difference of Time being turned into Degrees 


_ will truly give the Longitude, or Vice Verſo, Hence 
ſeveral ways have been thought of to find the Lon- | 
gitude at Sea; the great Deſideratum of the Art of 


Navigation. As by the Eclipſe of the Moon, her 


FTrranſit over or Appulſe ro any eminent fix d Star; 


the Eclipſes of Jupiters Satellites, &c, which are 
all true in Theory, and may be practiſed a- ſnore 
with rhe. greateſt exactneſs. For the Time of a- 
ny one of theſe Phenomena being truly calculated 
for the Meridian of London (ſuppoſe, or any o- 
ther :) And Tables may be eaſily made of all of 
them, which the Navigator may carry to Sea with 
him. If then he could bur obſerve the time of the 


Eclipſe or Tranſit at Sea with accurate exactneſs, 
the difference of Time of the Eclipſe happening to 


him ſooner or later than at London, would give 


him the exact Longitude of the place of the Ship 
either Eaſt or Weſt from the Meridian of London. 
But the Misfortune is, ſuch an Obſervation of an 
Eclipſe, and the exact time of the Impreſſion or E- 


merſion of the Deficient Body into or out of the 


Shadow, is not to be made without Teleſcopes of 


ſuch a length as the motion of the Ship will not 
permit to be uſed at Sea. Tho, by the by, if 


Ships were ſent with good Inftruments and Men 


that know how to uſe them, to do this at all the 
Capes and Head-lands of the World, it would be 


a thing of the greateſt uſe; and by ſettling the 
Longitude of all thoſe places, would cur all long 


Voyages into many ſhort ones, and afford means of 
continually rectifying the dead Reckoning ar Sea, 
Bur ro return : Others being fully ſatisfied of rhe 


| Impracticableneſs of the Method of Eclipſes for 


finding the Longitude at Sea; have happily thought 
of doing it by a Clock or Watch: which if indeed 


ir could be made to go right all the Time of a long 


Voyage, would infallibly give the Longitude at 
any time when the true Hour of the Day or Night 


could be had under any Meridian or in any place 


of the Earth: For the Clock going true for the 


Meridian ir was firſt ſer at, will ſhew the true 


Hour exactly in that place, and then the true 
Hour being found by the Sun or Stars in the place 
where the Ship is, the difference between that 


and the Clock's Hour, will be the Difference of 


Meridians in Time, or Longitude in Degrees. 
Bur no ſuch Movement hath ever yet been made, 
and I fear ſcarce ever will, which will keep going, 
and going true in all Climares, and eſpecially in 

re the Dews are ſo 
great as to ruſt che Parts of it, and fo retard, if 
rot ſtop its motion entirely, I don't mention the 


Inconvenience ariſing from the motion of the Ship 
becauſe I believe that may be obviated, and 2 
Movement made to go true notwithſtanding that, 
as perhaps the World may ſee in ſome time, there 
being now ſome very ingenious and skilful Heads 
and Hands employing themſelves that way. Bur 
in the mean while, I judge the beſt way would 
be to depend on the Movement only for 24 Hours; 
for if it will go true for ſo long by the motion of 
the fix d Stars, it may be rectify d every Day to 
the Stars or Sun's Hour; and ſo will ſhew the dif- 


| ference of Longitude the Ship hath gained in that 


Time. How the Seamen find their Departure of 
Longitude by Trigonomettical Calculation, you 
will find in Plain and Mercators Sailing, 

LOOP, in the Iron-works at the Forge; is the 
Term for about + of C. Þþ. of Iron which is melt- 
ed and broken off from a Sow in the Fire of the 
Finery, and at laſt is brought into a Bloom. This 
work they call Shingling the Loop. | 

LOOP-HOLES, are Holes made in the Com- 
ings of the Hatches of Ships, and in their Bulk- 
heads to fire Muskets thro' in a cloſe Fight; and 
rhe ſame are they in the covert Detences of all For- 
tifications. | | 

LOPHIA, a Term in Anatomy, for the upper 
part of the Cervix, or back part of a Humane 
Neck. 5 

LOOUELA fine die, was formerly the term for 
an Inparlance or a Reſpite in Law; or for a De- 
murr to an Indefinite Time. 
LOT, or Lothe, is every thirteenth Diſh of Lead 
in the Derby-ſhire Mine, which is a Duty paid to 
the King. - > 

LOURGUTLARY, is a word in Statuto pro 
Stratis Lond, printed A. D. 1573. Art. 43. and 


ſpoil or poyſon the Water. 80 

LUCRATIVE Intereſt, in the Civil Law, is 
ſuch as is paid where there hath been no advan- 
tage made by the Debtor, and no delay nor deceit 
in him. This is condemned by both the Civil and 
Canon Law. RT 

LUNDRESS, did formerly ſigniſie a Silver 
Penny; or a Sterling or Egſterling in a reſtrained 


London and not at the Country Mints. 

LUNE or Lunula. In Phil. Tranſ. N. 265. you 
have a way to find the Dimenſions of the Solids, 
which will be formed by the Revolution of the 


Moivre. „ 

_ LUNGS. Theſe Organs of Reſpiration are 
ſeared in the middle of the Cavity of the Thorax; 
and divided into 2 Lobes by the Mediaſtinum, of 
which, the /ef?, is ordinarily ſubdivided into 2 
more. The Figure of both Lobes together reſem- 
ble the Foot of an Ox or Cow, being a little con- 


Heart; and behind, where they lie upon the Verte- 
bre: But before, where they touch the Sternum 
and Rzbs, they are Convex. 3 | 

The Colour of the Lungs in a Fetus is of a pale 
Red; but after the Air hath once entred into them 
they loſe their Red, and remain always Pale; yer 
in Adult Perſons, they are often variegated with 
the one and the other. ; 

They are tied to the Sternum by the Mediaſti- 


num before, and to the Vertebre by the Pleura be- 
hind, when it riſes from the Vertebræ to the Heart, 


by che Vena and Arteria Pulmonars ; and ſome- 


times 


— 
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then ſignified, caſting any corrupt thing into it, to 


Senſe, and was. ſo called, becauſe coined only at 


Lunes of Hippocrates of Scio, by Mr. Abr. de 


cave between the 2 Lobes, where they embrace the 
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| brane an infinite number of little orbicular Veſſels, 


abæa or Aſpera Arteria, by which we draw in and 


Branches, for the two great Lobes of the Lungs, 


as there are little Lobes or Veſicles in the Lungs. 
Trachea is always in the middle. | 


called by Ruyſh, Arteria Bronchialis, and a ſmall 
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times to the Pleura, where it covers the Ribs, par- 
ticularly in the left ſide, and eſpecially after a 
Pleuriſie. 1 

The Lobes of the Lungs are covered with a 
double Membrane; of which the External is a 
production of the Pleura : and the Internal, not 
only covers immediately the ſubſtance of the 
Lungs, but its inner Laminæ fill up the Interſtices 
which are below the Bunches of the ſmall Lobes 
with little veſicular Cells: The fine Capillary 
Blood Veſſels, are ſo thick upon this Membrane, 
that it ſeems to be nothing but a Net-work of 
Veins and Arteries. | 

The Subſtance of the Lungs is compoſed of an 
infinite number of little Lobes of various Figures 
and Magnitudes; but their Surfaces are ſo adapted 
to one another, as to leave but very few, and 
thoſe ſmall Interſtices. 

| Theſe Lobes are diſpoſed like ſo many Bunches 
of Grapes upon the ſides of the Bronchia. Each 
little Lobe contains within its own proper Mem- 


which leave ſmall Interſtices between them; and 
which are full of ſmall Membranes, like thoſe 
which tie the Lobes together. 8 
The Extremities of the Branches of the Wind- 
pipe open into the Cavities of Veſicles, which are 
probably formed by its Membranes; but the Ca- 
pillary Blood-veſſels are only ſpread upon the Ve- 
ficles like a Net, with frequent and large Inoſcu- 
lations. 5 | 
The Veſſels which enter the Lungs are the Tra- 


expire Air: and the Arteria Pulmonals, which 


comes from the Right Ventricle, and the Vena Pul- 
monalu, whoſe Trunk opens into the Left Auricle 


of the Heart: Each of theſe divides into two 
where they are ſubdivided into as many Branches 


Where- ever there is a Branch of the Trachea, there 
is alſo a Branch of the Vein and Artery, and the 


On the Branches of the Trachea (which they 
call the Bronchi and Bronchia) runs a ſmall Artery 


— & = ' dp . 


and equal diſtances from one another : and hag 


and thoſe of the Bronchi are ſo cloſe to one af 

ther, that in expiration, the ſecond enters With 
the firſt, and the 3d with the 24, and fo the fit 
lowing always enters into the preceding. ; 
Berwixt the Larynx and the Lungs, theſe Can;; 
lages make not complear Rings; bur their binde 
part which 1s contiguous to the Oeſophagus is 8 
branous, that they may the better contract, dilate 
and give way to the Aliments, as they go dow: 
the Oeſophagus. But the Cartilages of the Hes 
chi are compleatly Annular ; yer their Capillary 
Branches have no Cartilages ; bur inſtead of they 
{mall circular Ligaments which are ar pretty large 
diſtances from one another. The uſe of the Ca. 
tilages is to keep the paſſage for the Air alwayz 
open; but in the Capillary Bronchi, they woull 
hinder the ſubſiding of the Veſſels. 

Thele Cartilages are tied together by two Meno 
branes, the one External, the other Internal, The 
External is compoſed of circular Fibres, and co. 
vers the whole Trachea externally, The Internal 
is of exquiſite Senſe, and ir covers the Cartilage 
internally, Ir is compoſed of three diſtinct Mem. 
branes : The firſt is woven of two orders of F. 
bres; thoſe of the firſt of which are Longituding! 
for the ſhortning of the Trachæa, and theſe make 
the Cartilages approach to and enter one another, 
The other Order is of Circular Fibres, for the con. 
tracting the Cartilages. When theſe 2 Orders 0 
Fibres act, they help, with the External Membrane, 
in Expiration, in Coughing, and in altering the 
Tone and Notes of our Voice. N 
The ſecond Membrane is altogether Glanduloy 
and the Excretory Veſlels of thoſe Glands open in- 
to the Cavity of the Trachea, in order to moiſten 
its Cavity by a Liquor which they ſeparate; and 
to defend it from the Acrimony of the Air. 

The third and laſt Membrane is a Net-work 
of Veins, Arteries and Nerves: The Veins at 
Branches of the Cava; the Arteries of the Cartti- 
des; and the Nerves of the Recurrent. f 

From the Structure of the Lungs thus deſcribed, 
Dr. Pitcairn hath deduced Mechanically, the great 


| 


Vein, which Somnichellius calls Vena Pneumonica: 
The Artery comes from the Aorta, the Vein from 
the Subclavian, „ 


The Blood in the Arteria Pulmonalis being of 
the nature of Venal Blood, and all Secretion being 
performed in the Arteries, the Nourifhment for 


the Lungs muſt be brought by the Arteria Bron- 
chials : And there is the ſame contrivance for the 
Nouriſhment of the Liver. | \ 
Upon the Bronchia, even to their minuteſt Ra- 
mificarions, run likewiſe the fine Thread of the 
eight pair of Nerves. | 
Beſides theſe rhe Lungs have alſo Lymphaticks ; 


 whichdiſcharge themſelves into theThoracick Dutt ; 


but they are ſmaller, and make more frequent 
Inoſculations, almoſt than any other. 
Ihis is the paſſage of the Veſſels thro the Lungs; 
but becauſe the Trachea hath a particular Stru- 
cture, it demands a particular Examination. 

The Trachæa then, or Aſpera Arteria, is a Ca- 


nal ſiruated in the firſt part of the Neck, before 


the Oeſophagus ; its upper end is called Larynx, 
from whence ir deſcends to the 4th Vertebra of the 
Back, where it divides and enters the Lungs ; this 
Canal is made of Annular Cartilages, at [mall 


effect, they by means of the Air, produce upon 
the Blood. For while the Fætus is in the Womb, 
the Veſicles of the Lungs lying flat one upon aro- 
ther, comprels all rhe Capillary Blood-veſſels which 
are ſpread upon them; but as ſoon as it is bon 
and alive, the Air ruſhes into the empry Branches 
of the Trachea and blows up the Veſicles into their 
Spherical Figures; by which means, the Preſſure 
or Compreſſion being taken off from the Blood- 
veſſels, and they equally expanded with the Lungs 
all the Blood hath a free paſſage thro' the Pulmona- 
ry Artery, But when the Air is thruſt out again 
by the contraction of the Cavity of the Thorax, 
ir being a fluid Body, compreſſes the Veſicles and 
Blood- veſſels upon them every where equally. By 
which Compreſſion rhe red Glebules of the Blood, 
which thro their languid motion in the Veins, 


were grown too dry to circulate in the fine Capi- 


lary Veſſels, are broken and divided again in the 
| Serum, and the Blood made fit for Nutrition and 
Secretion. | 

This preſſure of the Air upon the Blood-veſlels 
Dr. Keil faith, he hath demonſtrated to be equal 


to an 100 ſh. weight; and in coughing or cry 


it may exceed 400 Jh. 


i 


grow, ſmaller {till as they approach the Lung, . 
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r > theſe are the neceſſary conſequents of | menta of a thick conſiſtence (which is probably 
—__ ſeveral re incline him | the unformed part of rhe Chyle and Aliment) and 
to think that ſome Particles of the Air muſt like- | theſe Globules of which we are now ſpeaking ; 
wiſe enter the Blood-veſſels and mix with the | tho' ſomerimes they are of different Colours, as 
Blood in the Lungs. . 3 White, Blue, Purple This any one may diſcover 
For, firſt, he faith he is aſſured, from repeated with an ordinary Microſcope. Now tis certain 
Experiments, that Air will eſcape the Pores of any | chat theſe Globules may be burſt, as in Obſtructi- 
number of Bladders, when compreſſed only by | ons; and all exhauſted, as in violent Hemorrhages, 
che weight of the Water, into which it is funk; | and yer be all recovered and recruired again ; 
and therefore the Preſſure of 100th. weight in or- | wherefore they muſt be formed, ſomewhere in the 
dinary Reſpiration, muſt thruſt ſome Particles of | Body, from the Chyle. And fince tis certain that 
it into the Blood · veſſels. 6 3 they are not ſolid Particles, as appears both b 
2. The Honourable Mr. Boyle in his New Pneu- | Ocular Inſpection and Truth 3 alſo chat they do 
matical Experiments, ſhews us, That Animals can- | actually change their Globular Figures into thoſe 
nor live when fhur up in common Air, tho by a | of Oblong Spheroides, as they move thro the Ca- 
Gauge he hath found it co retain its wonted Prel- | pillary Veſſels : as therefore from their Colour, and 
ſure ; and rho' the Receiver hath been immerſed | from their being coagulated by Acids, and having 
in Water cooled with a Solution of Sal Armoniac. their Figures deſtroyed ; it is highly probable, that 
The ſame Experiments aſſure us, Thar Animals they may be little Bubbles blown from the viſcid 
will live longer when ſhut up in compreſs d Air than part of the Chyle, by the force of ſome more ſubtle 
in common Air; and that when they are dying in | elaſtick Aura. Now no place in the Body can af- 
the common Air, they may be revived by pretiing | ford this Elaſtick Fluid, but rhe Lungs; and this 
in more freſh Air. 1 gs may be the reaſon why the Chyle enters into thoſe 
3. It may be demonſtrated (faith the ſame] two Veins only, which are juſt returning into the 
Dr. Keil) That the difference between the Gra- Heart immediately to be ſent into the Lungs. For 
vity of the Air in the City and that of the Couns | fince in our groſs Element of Air, there is always 
try (which can be bur very ſmall, upon the aC-[ lodged a finer Elaſtick Fluid, which is the princi- 
Count of the Effiuvza as the Barometer thews It to pal Agent in all the ſubtile effects commonly aſcri- 
be) can never be the cauſe of that difficulty of | bed to the other: tho the groſſer Element cannot, 
Breathing, which ſome have in the one and not in] yer this finer Fluid (by the vaſt forte uſed in Ex- 
the other; for they are not near ſo ſenſible of rhe | piration) may be thruſt in thro the Sides of theſa 
different Gravities of the Air in the ſame place as Veſſculæ, to the Blood-veſſels. And fince theſe 
they are of a much ſmaller difference in two di- Blood Globules muſt be generated ſome where, 
ſtinct and remote places, where the Contents of] and that there is no place in the Body, this ſubtle 
the Air are different. „ elaſtick Fluid can be ſqueezed thro' with ſufficient 
The Lungs are compoſed of an infinite num- force to get into the Blood thro' the ſides of the 
ber of little Lobes, of different Figures and Mag.] Blood-veſſels, but in the Lungs : tis very probable 
nitudes, but yet ſo joined as to leave but ſmall | rheſe Globules are there formed, after this manner. 
Vacuities behind them. Each Lobe conſiſts of The viſcous part of the Chyle being by the ſhort- 


an Infinity of ſmall Spherical Veſicule formed by | eſt and ſafeſt courſe poſſible brought i 4 
the Coats of the ſmall Branches of the Trachea ; ſo Ln brougnt into there 


rurning part of the Blood, is ſent from the righe 
that they may be conſidered, when blown up, as | Ventricle of the Heart to the Lungs, and is ſpread 
ſo many fine Tubes ending in fine hollow Spheres. | upon the ſides of the Veſiculæ thereof in little fine 
On the fides of theſe Veſiculæ, the Blood-veſlels Tubes: rhis fine Fluid Elaſtick being ſqueezed, in 
are ſpread in a fine Net-work : Bur before the Fœ- the act of Expiration, thro' a Pore, continued thro! 
eus is brought to light, theſe Veſicule lie flat on | the Veficle-of the Lungs and the fide of the Blood. 
one another, and by their preſſure on the Blood- | veſſels, is forced into the viſcous part of the Chyle 
veſſels hinder its paſſage thro them; bur as ſoon | now running by in the Serum, and by its perpendi- 
as the Fztus enjoys the benefir of rhe Air, that | cular preſſure on the ſides of that Cavity it forms, 
doth by its weight and elaſtick force, ruſn in thro produces a little ſmall Bubble, of a determinate 
the Pipes of the Trachea into theſe Veſicule and magnitude and thickneſs of Shell, from whence ir 
blows them up; whereby they ſtand erect on the | hath irs Colour: After this, by the force of the 
Trunks of thoſe like Mind. pipes, and give a free ſucceeding Fluid, this little Bubble is broken off 
paſſage to the Blood thro theſe Veſſels ſpread * from the Pore and carried along the Artery; and 
on rheir fices. And when by the weight of the | rhe coheſion of the Parts of the Shell of this Bubble 
Thorax, and the acts of its Muſcles, togerher with | being greater than the force from without, where- 
thoſe of the Abdomen and Diaphragma, this Ela- by the thin Serum acts upon it, it is preſerved in 
ﬆick Fluid, the Air, is thruſt our of thoſe Veficule | irs Figure in all the various morions of the com- 
thro the Trachea in Expiration, theſe Veſiculæ pound fluid of the Blood: And if it ha en thar 
prefling one againſt another, and the Elaftick Fluid | theſe little Bubbles ſhould be burſt (as Wo * ra 
Sting on their Sides, and conſequently on the certainly are by 1000 cauſes) whenever 6 mY 
e 1 , —_— oO ro the Lungs they are new formed again; 1 
| | ; dne another, render it by the Circulation is render'd conſtant an. 4 
more capable of Circulation, in the - n. P 8 — 
Nes E Capillary Vellete the narrow pa- form. For ſhould theſe Bubbles be all deftroy'd 


thete nece ey ap; 
And there ſeems to be a yet more conſiderable ete mult of neceſſity ariſe 


. nece! ue a general obſtruction 
uſe of this Natural Function behind; which is, to {0 as wie Capillary Arteries An Inſtance of the 


| | formar! ; 

form thoſe Eloſtick, Globules of which the Blood | of r K 4 06 
principally conſiſts. Ir is undoubred fact and ob- thro' a Microſcope, appears * b F 1 ook d on 
5 that the Blood conſiſts of a Igmpba, Infinity of fuch like little Bubbles 5 one Yeah 4 
which is the common Vehicle, ſeveral $ es, formed by the 


alts, R- immiſſion of the Air and Vinegar into little Shells 
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Branches, for the two great Lobes of the Lungs, 


— = ia „ ry = 


— Pr = amo = , AL Eng — 2. —— 


2 ——__ 3 — 
——— 8 


— — 
—— — 


—— 
- 


— PSY 


times to the Pleura, where it covers the Ribs, par- 
ricularly in the left fide, and eſpecially afrer a | 
Pleuriſie. 

The Lobes of the Lungs are covered with a 
double Membrane; of which the External is a 
production of the Pleura: and the Internal, not 
only covers immediately the ſubſtance of the 
Lungs, but its inner Lamine fill up the Interſtices 
which are below the Bunches of the ſmall Lobes 
with little veſicular Cells: The fine Capillary 
Blood - Veſſels, are ſo thick upon this Membrane, 
that it ſeems to be nothing but a Net-work of 
Veins and Arteries, 

The Subſtance of the Lungs is compoſed of an 
infinite number of little Lobes of various Figures 
and Magnitudes ; but their Surfaces are ſo adapted 
to one another, as to leave but very few, and 
thoſe ſmall Interſtices. 5 

Theſe Lobes are diſpoſed like ſo many Bunches 
of Grapes upon the ſides of the Bronchia. Each 
little Lobe contains within its own proper Mem- 
brane an infinite number of little orbicular Veſſels, 
which leave ſmall Interſtices between them ; and 
which are full of ſmall Membranes, like thoſe 
which tie the Lobes together. | 

The Extremities of the Branches of the Wind- 
pipe open into the Cavities of Veſicles, which are 
probably formed by its Membranes ; but the Ca- 
pillary Blood-veſſels are only ſpread upon the Ve- 
ſicles like a Net, with frequent and large Inoſcu- 
lations. | 

The Veſſels which enter the Lungs are the Tra- 
abæa or Aſpera Arteria, by which we draw in and 
expire Air: and the Arteria Pulmonals, which 


comes from the Rizht Ventricle, and the Vena Pul- 


monalu, whole Trunk opens into the Left Auricle 
of the Heart: Each of theſe divides into two 


where they are ſubdivided into as many Branches 
as there are little Lobes or Veſicles in the Lungs. 
Where-ever there is a Branch of the Trachea, there 
is alſo a Branch of the Vein and Artery, and the 
Trachea is always in the middle, 7 


call the Bronchi and Bronchia) runs a ſmall Artery 
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and equal diſtances from one another: and theſs 
grow. imaller {till as they approach the 5 
and thoſe of the Bronchi are ſo cloſe to one ahd. 
ther, that in expiration, the ſecond enters With 
the firſt, and the 3d with the 2d, and fo the fl 
lowing always enters into the preceding. ; 
Berwixt the Lamnx and the Lungs, theſe Cay; 
lages make not compleat Rings; bur their binde 
part which is contiguous to the Oeſophagus is mem. 
branous, that they may the better contract, dilate 
and give way to the Aliments, as they go dow. 
the Oeſophagus. But the Cartilages of the * 
chi are compleatly Annular; yer their Capillary 
Branches have no Cartilages ; bur inſtead of then. 
[mall circular Ligaments which are at pretty large 
diſtances from one another. The uſe of the Cr. 
tilages is to keep the paſſage for the Air always 
open; but in the Capillary Bronchi, they would 
hinder the ſubſiding of the Veſſels. _ | 

Thele Cartilages are tied together by two Mem 
branes, the one External, the other Iuternal, The 
External is compoſed of circular Fibres, and c. 
vers the whole Trachea externally. The Internal 
is of exquiſite Senſe, and it covers the Cartilages 
internally, It is compoſed of three diſtinct Mem. 
branes: The firſt is woven of two orders of F. 
bres; thoſe of the firſt of which are Longituding 
for the ſhortning of the Trachæa, and theſe make 
the Cartilages approach to and enter one another 
The other Order is of Circular Fibres, for the cor. 
tracting the Cartilages. When theſe 2 Orders of 
Fibres act, they help, with the External Membrane! 
in Expiration, in Coughing, and in altering the 
Tone and Notes of our Voice. | 

The ſecond Membrane is altogether Glandulous 
and the Excretory Veſlels of thoſe Glands open in- 
to the Cavity of the Trachea, in order to moiſten 
its Cavity by a Liquor which they ſeparate; ard 
to defend it from the Acrimony of the Air. 

The third and laſt Membrane is a Net. work 
of Veins, Arteries and Nerves: The Veins at 
Branches of the Cava; the Arteries of the Caro. 
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des; and the Nerves of the Recurrent. 
On the Branches of the Trachea (which they | 


From the Structure of the Lungs thus deſcribed, 
Dr. Pitcairn hath deduced Mechanically, the great 


called by Ruyſh, Arteria Bronchialis, and a ſmall 
Vein, which Somnichellius calls Vena Pneumonica : 
The Artery comes from the Aorta, the Vein from 
the Subclavian, | 5 : 

The Blood in the Arteria Pulmonalis being of 
the nature of Venal Blood, and all Secretion being 
performed in the Arteries, the Nourifhment for 
the Lungs muſt be brought by the Arteria Bron- 
chials : And there is the ſame contrivance for the 
Nouriſument of the Liver. 5 ) 

Upon the Bronchia, even to their minuteſt Ra- 
mifications, run likewiſe the fine Thread of the 
eight pair of Nerves. h 5 

Beſides theſe rhe Lungs have alſo Lymphaticks ; 
which diſcharge themſelves into theThoracick Dutt ; 
but they are ſmaller, and make more frequent 

Inoſculations, almoſt than any other. 

This is che paſſage of the Veſſels thro the Lungs; 
but becauſe the Trachæa hath a particular Stru- 
cture, it demands a particular Examination. 

The Trachæa then, or Aſpera Arteria, is a Ca- 


nal ſiruated in the firſt part of the Neck, before 


the Oeſophagus ; its upper end is called Larynx, 
from whence ir deſcends to the 4th Vertebra of the 
Back, where it divides and enters the Lungs ; this 
Canal is made of Annular Cartilages, at [mall 


effect, they by means of the Air, produce upon 
the Blood. For while the Fatus is in the Womb, 


the Veſicles of the Lungs lying flat one upon ano- 


ther, comprels all the Capillary Blood-veſſels which 
are ſpread upon them; but as ſoon as it is ban 
and alive, the Air ruſhes into the empty Branches 
of the Trachæa and blows up the Veſicles into their 
Spherical Figures; by which means, the Preſſure 
or Compreſſion being taken off from the Blood- 
veſſels, and they equally expanded with the Lungs 
all the Blood hath a free paſſage thro the Pulmona- 
ry Artery, Bur when the Air is thruſt out again 
| by the contraction of the Cavity of the Thora, 
ir being a fluid Body, compreſſes the Veſicles and 
Blood- veſſels upon them every where equally. Þy 
which Compreſſion rhe red Globules of the Blood, 
which thro' their languid motion in the Veins 
were grown too dry to circulate in the fine Cap! 
lary Veſſels, are broken and divided again in the 
Serum, and the Blood made fit for Nutrition ard 
Secretion, 5 


Dr. Keil ſaith, he hath demonſtrated to be equal 


to an 100 th. weight; and in coughing or cry 


it may exceed 400 fh. 


This preſſure of the Air upon the Blood-veſlels 
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| on their fides. And when by the weight of the 
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But tho theſe are ary Dee e 80 N 
jration, yet ſeveral Experiments in | 
3 ſome Particles of the Air muſt like- 
wiſe enter the Blood - veſſels and mix with the 

ungs. | 

5 og faith he is aſſured, from repeated 
Experiments, that Air will eſcape the Pores of any 
number of Bladders, when compreſſed only by 
the weight of the Warer, into which it is funk ; 
and therefore the Preſſure of 100 Ib. weight in or- 
dinary Reſpiration, muſt thruſt ſome Particles of 
it into the Blood: veſſels. 3 

2. The Honourable Mr. Boyle in his New Pneu- 
matical Experiments, ſhews us, That Animals can- 
not live when ſhut up in common Air, tho by a 
Gauge he hath found it co retain its wonted Preſ- 
ſure; and rho' rhe Receiver hath been immerſed 
in Water cooled with a Solution of Sal Armoniac. 
The ſame Experiments aſſure us, Thar Animals 
will live longer when {hut up in compreſs'd Air than 
in common Air; and that when they are dying in 
the common Air, they may be revived by pretling 
in more freſh Air. 
25 It may be demonſtrated (ſaith the ſame 


Dr. Keil) That the difference between rhe Gra- 


viry of the Air in the City and that of the Coun- 
try (which can be but very ſmall, upon the ac- 
count of the Effluvia as the Barometer ſhews it to 
be) can never be the cauſe of that difficulty of 
Breathing, which ſome have in the one and not in 
the other; for they are not near ſo ſenſible of the 
different Gravities of the Air in the ſame place as 
they are of a much ſmaller difference in two di- 
ſtinct and remote places, where the Contents of 
che Air are different. 5 

The Lungs are compoſed of an infinite num- 
ber of little Lobes, of different Figures and Mag- 
nitudes, but yet ſo joined as to leave but ſmall 
Vacuities behind them. Each Lobe conſiſts of 
an Infinity of ſmall Spherical Veſiculæ formed by 
the Coats of the {mall Branches of the Trachea ; 1o 
that they may be conſidered, when blown up, as 
ſo many fine Tubes ending in fine hollow Spheres. 
On the fides of theſe Veſicule, the Blood-veſſels 
are ſpread in a fine Net-work : But before the Fœ- 
tus is brought to light, theſe Veſicule lie flat on 
one another, and by their preſſure on the Blood- 


as the Fætus enjoys the benefit of the Air, chat 
doth by its weight and elaſtich force, tuſh in thro' 
the Pipes of the Trachea into theſe Veſicule and 
blows them up; whereby they ſtand erect on the 
Trunks of thoſe like Wind- pipes, and give a free 


paſſage to the Blood rhro' theſe Veſſels ſpread up- 


Thorax, and the acts of irs Muſcles, together with 
thoſe of the Abdomen and Diaphragma, this Ela- 
ſtick Fluid, the Air, is thruſt our of thoſe Veſicule 
thro the Trachea in Expiration, theſe Veſiculæ 
prefling one againſt another, and the Elaftick Fluid 
acting on their Sides, and conſequently on the 
Blood- veſſels thereon ſpread , ſeparate the Glo- 
bules of the Blood from one another, render it 
more capable of Circulation, in the narrow pal- 
{ages of the Capillary Veſſels. 

And there ſeems to be a yet more conſiderable 
uſe of this N:tural Function behind; which is, to} 
form thoſe Eloſlich Globules of which the Blood 
principally conſiſts. It is undoubted fact and ob- 
ſervation, that the Blood conſiſts of a Lympha, 


— — — 


menta of a thick conſiſtence (which is probably 
the unformed* part of rhe Chyle and Aliment) and 
theſe Globules of which we are now fpeaking ; 
tho' ſometimes they are. of different Colours, as 
White, Blue, Purple: This any one may diſcover 
with an ordinary Microſcope. Now tis certain 
that theſe Globules may be burft, as in Obſtructi- 
ons; and all exhauſted, as in violent Hæmorrhages, 


and yer be all recovered and recruited again; 


where ore they muſt be formed, ſomewhere in the 
Body, from the Chyle. And fince tis certain that 
they are not ſolid Particles, as appears both by 
Ocular Inſpection and Truth; alſo that they do 
actually change rheir Globular Figures into rhoſe 
of Oblong Spheroides, as they move thro the Ca- 
pillary Veſſels: as therefore from their Colour, and 
from their being coagulated by Acids, and having 
their Figures deſtroyed ; it is highly probable, that 
they may be little Bubbles blown from the viſcid 


ford this Elaſtick Fluid, but the Lungs; and this 


two Veins only, which are juſt returning into the 
Heart immediately to be ſent into the Lungs, For 
fince in our groſs Element of Air, there is always 
lodged a finer Elaſtick Fluid, which is the princi- 

al Agent in all the ſubtile effects commonly aſcri- 
bed to the other: tho the groſſer Element cannot, 
yet this finer Fluid (by the vaſt force uſed in Ex- 
piration) may be thruſt in thro the Sides of theſa 
Veſiculæ, to the Blood -veſſels. And fince theſe 
Blood Globules muſt be generated ſomewhere, 
and that there is no place in the Body, this ſubtle 
elaſtick Fluid can be ſqueezed thro' with ſufficient 
force to get into the Blood thro' the ſides of the 
Blood-veſlels, but in the Lungs : tis very probable 
rheſe Globules are there formed, after this manner, 


eſt and ſafeſt courſe poſſible brought into the re- 
rurning part of the Blood, is ſent from the right 


upon the fides of the Veſiculz thereof in little fine 
Tubes: chis fine Fluid Elaſtick being ſqueezed, in 
the act of Expiration, thro a Pore, continued thro' 
the Veſicle of the Lungs and the fide of the Blood- 
veſlels, is forced into the viſcous part of the Chyle 
now running by in the Serum, and by its perpendi- 
cular preſſure on the ſides of that Cavity it forms, 
produces a little ſmall Bubble, of a dererminate 


hath its Colour: After this, by the force of the 


from the Pore and carried along the Artery; and 
the coheſion of the Parts of the Shell of this Bubble 
being greater than the force from without, where- 


its Figure in all the various motions of the com- 
pound fluid of the Blood. And if it happen that 
theſe little Bubbles ſhould be burſt (as they moſt 
certainly are by 1000 cauſes) whenever they come 
to the Lungs they are new formed again; where- 
by the Circulation is render 

form. For ſhould theſe Bubbles be all deltroy'd, 
there muſt of neceflity ariſe a general obſtruction 
in all the Capillary Arteries, 
formation of ſuch kind of little 


of Oyl and Vinegar affords, 


fi : c 
care 4 Niese or that look'd on 


which is the common Vehicle, ſeveral Salts, R- 


formed by the 
nto little Shells 


5 


part of the Chyle, by the force of ſome more ſubtle 
elaſtick Aura. Now no place in the Body can af- 


may be the reaſon why the Chyle enters into thoſe _ 


The viſcous part of the Chyle being by the ſhort- 


Ventricle of the Heart ro the Lungs, and is ſpread 


magnitude and thickneſs of Shell, from whence it 


ſucceeding Fluid, this little Bubble is broken off 


by the thin Serum acts upon it, it is preſerved in 


d conſtant and uni- 


An Inſtance of the 
Bubbles a mixture 


(cope, appears to be Hi b 
Infinity of ſuch like little Bubbles, e, range ae 


immiſſion of the Air and Vinegar i 
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of Oyl. Vid. Cheynes Phil, Princip. of Natural 

Religion, p. 214. . | 
LUNI-SOLAR Har, in Chronology, is a Pe- 

riod made by multiplying the Cycle of the Moon 


(or 19) into that of the Sun, which is 28; which 


is 532: and in this ſpace of Time 'twas thought, 
the Sun and Moon would come to be together a- 
gain exactly, 

LUSHBURG, was a baſe ſort of Coin 

LUSHBORROWV, uſed in the Days of K. 
Edw. III. which was coined beyond Sea to coun- 
terfeit the Engliſh Money; wherefore by a Sta- 
tute in 25 Ed. 3. c. 2. it was made Treaſon for a- 
ny one deſignedly to brinp them into the King- 


dom. | 


LUTHERNS, a ſort of Windows in the Root 
of a Houſe. See Dormers. 

LYE under the Sea, is the Mariners term for a 
Ship, which having her Helm laſh'd faft a-Lee lies 
ſo a-Yull, that the Sea breaks upon her Bow, or 
Broadſide. | | 

LYEF-YELD or Leff-Silver, was formerly a 
{mall Fine or Pecuniary Compoſition, paid by the 
Cuſtomary Tenant to his Lord, for leave to plow 
and ſow. | 

LYMPHEDUCTS, are ſlender pellucid Tubes, 
whoſe Cavities are contracted at ſmall and une- 
qual diſtances by two oppoſite Semi-lunar Valves 
which permit a thin and tranſparent Liquor to 
paſs thro' them towards the Heart, but which 
are ſhur like Flood-gates on its returning. They 


riſe in all parts of the Body, but after what man- 


ner needs no great diſpute; for without doubt all 
the Liquids in the Body, excepting the Chyle, are 
{ſeparated from the Blood in the fine Capillary 
Veſſels by a different Pipe from the common Cha- 


nel in which the reſt of the Blood runs: But whe- 


ther this Pipe be longer or no longer than the 


thickneſs of the Coat of the Blood - veſſel, whether 


it be viſible or invifible, it is % n c 3 
it ſuffers ſome parts of the Biba to als dnl 
denying a paſſage to others. Now rhe GH, 
chat ſeparate the Lymp/a are of the ſinalleg 
being inviſible to the fineſt Micreſcopes ; but ch.. 
Excretory Ducts, the Lymphatick V. Hels ; 5 
with one another, and grow larger as the 0 
proach the Heart; yet they do not open inte Ky 
common Chanel, as the Veins do; for Get, 
we find 2 or 3 more Lymphæducts running Gs Ju 
another, which only communicate by ſhort N 
mediate Ducts, or which unite and immediate. : 
divide again. In their Progreſs they always hone 
at one or two conglobate or veſicular Glands 10 
to which they diſcharge their Lympha, og 
the whole Lymphæduct opens at ſeveral places 
to the Glands, and ſometimes it ſends in on} Bu 
or three Branches whilſt the main Trunk rate 
over and joyns the Lymphæducts ariſing [04 4 
oppoſite ſide of the Glands, exporting again te 
| Lympha to their common Receptacles. The 
' Glands of the Abdomen which receive the I . 
phæducts from all the parts which ir contains 
likewiſe from the lower Extremities, are the Glas 
dule Inguinales, Sacre, Lumbares, Meſenterics 
and Hepatice : all which ſend out new Lymphz. 
ducts which pour their Lympha into the . 
culum Chili, as thoſe of the Cheſt, Head and Arm 
do into the Ductus Thoracicus, Jugular and Sub. 
clavian Veins. The deſign of the Lymphzdugs 
emptying themſelves into the Conglobate Gland 
ſeems to be, that the flow Lympha may receive 
new Velocity from the Elaſtick Compreſſion of 
the Fibrous Cells of thole Glands, whoſe Fabrick 
reſembles that of the Spleen ; and therefore they 
are improperly called Glands, becauſe they ſepa- 
rare no Liquor from the Blood, See Reis Aus. 


tom), p. 52. 
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Kind, 


Sometimes 
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MACE-CKE IE, alias Macepreffe, Machearii; 
are ſuch as willingly and knowingly buy or 
{ell ſtollen Fleſh. 5 5 
MAGAZINE or Arſenal, is the place in For- 
tified Towns, Sc. where all ſorts of Stores are 
kept, and where Carpenters, Wheel-wrights, 
Smiths, Sc. are employed in making all things 
ncedful to furniſh out the Train of Artillery. 
MAG-BOTE, was formerly a Recompence 
made in Money, or otherwiſe, for flaying or mur- 
dering one's Kinſman ; for ſometimes the Corpo- 
ral Puniſhments in ſuch caſes due were tranſmu- 


ted into Pecuniary Fines ; when the Friends or 
Relations of the Party ſlain, were ſo content. Leg. 


Canuti Regis, T. I. c. 2. | 
MAGNETISM. See Mr. Derham's Experi- 
ments and Reaſonings on this Subject in Phz/, 
Tranſ. N. 304. where he acquaints us, That he 
found (as Grimaldi and De la Hire had in part 
done before} that a piece of very well touched I- 
ron Wire would, upon being bent round into a 
Ring, or coil'd round upon a Stick, Cc. moſt times 
quite loſe its Verticity, and always have it much 
diminiſhed thereby. But yet that if the whole 


MAG 


length of the Wire were not entirely bent, ſo that 
the Ends of it, tho bur for the lengrh of one tenth 
of an Inch, were left ſtrait; then the Vertue 
would nor be deſtroyed in thoſe parts or ends; 
tho it would every where elſe. He found allo, 
on repeated trials, that rho' coyling or bending the 
Wire as aboveſaid, would always in the Day-rime 
diminiſh and moſt times deſtroy the Verticity of 
touch d Wire; yet it would nor do it in the Eve- 
nings: And he faith, he knows very well, that the 
Orb of the Activity of Magnets is larger or leſs at 


found in fact to be true of our noble large Load. 
ſtone which is kept in the Repoſitory ar C 


Colli ge; for that will keep a Key or other piece 
of Iron ſuſpended to another, ſometimes at the 
diſtance of 8 or 10 Foot from it; but at othef 
times, not beyond the diſtance of four Foot. 

He found alſo, that twiſting the Wire wou! 
conſiderably diminiſh, and ſometimes deltro) the 
Verricity ; which in ſome Trials made on twiſted 
Wire, was ſo confuſed and diſordered, that he found 
by drawing one of the Poles of a Loaditone along 


near the ſides of the Wire, in ſome places it Wo! 
attrac 


ym- 


different times; which is confirmed by what 5. 
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MAN 
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attract, in others repell, and ſo attract and repel 
all along the Wire ; and he fanſy'd, in ſome places, 
that one {ide of the Wire would be attracted and 
the other repelled by one and the ſame Pole. 
After this he try'd what ſplitting or cleaving the 
Wire would do; and in particular, wherher ſplit 
Wires would have the ſame Properties as Load- 
ſtones cut aſunder, and he found the Phenomena 
of this Experiment very odd; for ſometimes the 
Poles of the Wire ſo ſplit would be quite chang d; 
ſo that the South Pole would become the North, 
in all reſpects: Sometimes one half of the Wire 
would retain irs Magnetiſm which it had before 
its ſplitting, and the other half would have it quite 
changed, Sc. V 
He obſerved alſo one thing to be very ſurpriſing 
in theſe ſplit Wires; which was, That laying 
one, or the other fide of the Half uppermoſt, would. 
cauſe a great alteration in its Tendency or Aver- 
lion to the Poles of the Magnet: But if you lay 
the contrary ſide of that half uppermoſt, the ſame 
end ſhall be attracted by one and repelled by the 
other Pole. In other Pieces where the Ends are 
regularly attracted or repelled, only in an inverted 
order (as if new touched). if it lay with the round 
| ſide uppermoſt ar that time, and be then rurned 
upſide down, vi. the flat cleft fide uppermoſt; it 
is ten to one, he ſaith, that one of the Ends is ei- 
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both; or elſe attracted and repelled by one, and 
in hefitation by the other. AE | 
He touched a Wire from end to end with only 
one Pole of the Magnet; which gave it fo vigo- 
rous a vertue that he is almoſt of opinion, t the 
beſt way of touching; the conſequence was, that 
the end where he began always turned contrary to 
the Pole that touched it: He then touched the ſame 
Wire (and others likewiſe) with the other Pole of 
the ſame Magnet, from the ſame end, and then 
that end turned the contrary way. For inſtance, 
mark one end of the Wire for the North End, and 
touch that Wire by drawing the North Pole of 
the Magnet, divers times along the Wire from the 
North to the South End: This Wire ſo touched 
Mall have a vigorous Verticity; but the North. End 
ſhall ſtand South. But if you touch that or ano- 
ther Wire, (for it is all one, the latter touch de- 
ſtroying the former) by drawing the North Pole 
of the Magnet from the South to the North 
End of the Wire, then this North End will turn 
North: And fo it will be if you touch with the 
Southern Pole from the North to the South. 

He found alſo; that if he touch'd an Iron Wire 
exactly in the middle with but one Pole of the 
Loadſtone without drawing it backwards or for- 
wards, in that place would be the Pole of the 
Wire; and the two Ends would be the contrary 
Pole of the Wire, and were accordingly repelled 
or attracted by the Poles of the Magnet; and the 
middle, and about an Inch more on each ſide, was 
attracted only by the Pole that touched it. 
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MAILE, was anciently a kind of Money, as 
ſome think; for Mailes were Half-pence in Henry 
the Fifth's time; being the half of the Silver Ster- 
ling or Penny: But more largely it ſeems to have 
been any proportion of Grain, or any other Rent. 
This latter in the North is called Bach- mail. See 
Black-mail in Vol. J. h 

MAIN BODY, of Troops in an Army, is that 
which — 5 OE the Advance and the Rear 

Ol, 7 | 


ther attracted by both the Poles, or repelled by 


Guard; and in a Camp, that which lies between 
the 2 Wings. e 
MALETENT, or Maletolte; in the Stratute cal- 
led the Confirmation of the Liberties, 25 Ed, 1, c. 7. 
is interpreted to be a Toll of 405. for every Sack 
of Wool; and in the Statute de Tallagio non con- 
cedendo in the 36 Year of the ſame King Edw. x, 
tis appointed, that nothing for hereafter ſhall be 
taken of Sacks of Wool, under the pretence of 
Maletent. Ir ſeems ro come from Malum Telo. 
nium. | ! 
- MAL-VOISIN, was formerly the name of a 
Warlike Engine uſed in battering of Walls to caſt 
Stones, Sc. It was ſo called, becagle it was an 
ill or dangerous Neighbour. 5; 

MAN-BOTE, was formerly a Recompence for 
Homicide, or a Pecuniary Compenſation for kil- 
ling a Man. 
| MANCA, was formerly a ſquare piece of Gold, 
commonly valued at 30 Pence; and Mancyſa was 
as much as a Mark of Silver. See Canute s Laws, 
Twas called Mancuſa, quaſi Manu cuſa. 

MANCUSA. See Manca. | 

MANCIPLE, a Caterer; there was ancient- 
ly an Officer in the Temple called by this Name, 
now the Steward. And the Name and Office is 
retained - {till in our Colleges, in both our Univer- 
ſities. 

MANNER ; beſides what hath been ſaid about 
Manner, I mult take notice that they ſay in Archi- 
tecture, That an Order Heroically and Giganti- 
cally deſigned; where the diviſion of the principal 
Members is put into a few parts; but thoſe ha- 
ving all a bold and ample Relievo, is after the 
Grand Manner. As for example, in a Corniche, 
if the Gola or Cimatium of the Corona; the Coping, 
the Modillions or Dentells make a noble appearance 
by the gracefulneſs of their Projectures; and that 
we lee none of that ordinary Confuſion which re- 
ſults from thoſe little Cavities, quarter rounds of 
the Aſtragal, and ſuch little Ornaments as produce 
no effect in great and maſſy Works, and which do 
impertinently juſtle our the graceful and principal 
Members; then will the manner of this Corniche 
appear ſolemn and great, and approve it ſelf to be 
performed after La Grand Maniere, In Mr. Eve- 
hn Parallel of Ancient and Modern Architecture, 
Chap. 5. p. 25. you have a fine draught of this 
Grand Manner in an Ancient Dorick Pillar which 
was found at Albano joining to the Church of St. 
Mary near Rome, _ | 

MANSE, is a Parſonage or Vicarage Houſe for 
the Incumbent to live in, and was originally, aud 
is now, an eſſential part of the Endowment of 2 
Pariſh-Church, together with the Glebe and 
Tithes. es 

MANUALIA Beneficia, were formerly ſuch 
daily diſtributions or portions of Meat and Drink, 
as were allotred ro the petty Canons and other 
Members of Cathedral Churches for their ordina- 
ry ſubſiſtende. | = | 

MANUMISSION, is the Term for making a 
Slave or a Bundman free : You have the form of 
this as it was vſed in the Conquetour's Time, in 
Lambert's 'AgXeuovouin, Fol. 126, The Terms of 
the Law make two kinds of Manumiſſion s one ex- 
preſſed and the other imphed. Thar expreſſed was 
by Deed, or Publick Declaration : Thar implyed 
was when the Lord made an Obligation for pay. 
ment of Money to his Villain at à certain day; 


or ſued him when he meg enter without Suit; 
5 C 5 or 


—_——. 


MAR | 


————— —— — 
ma. 


or when he granted him an Annuity or Leaſed | of this Planet to be about 25 Seconds a. 
Land to him for Years, or for Life, Cc. | rainly not greater; a large account of the me os 
MANU-OPERA, are ſtollen Goods taken up-| of obſerving and finding which, you will ind 8 
on a Thief apprehended in the Fact. der the word Sun in this Vol. ons 
MANU-PASTUS, in the Law Dialect is often MARTYROLOGY, was anciently a Re il 
uſed for a Domeſtick Servant, one fed as it were | kept in the Rel gious Houſes, wherein they ſet 0 f 
by the Hand of his Maſter. the Donations of their Benefactors, and the Da = 
MANU-PES, is uſed in the Charter of Richard their Deaths, that ſo on each Anniverlary * 
the Third for a Foot of full and legal length. might commemorate and pray for them: Foy! 
MANU-PRISOR, one who was Bail-pledge or | therefore ſeveral Benefactors made this a Cats 
Security for another Perlon. on in their Charters. Kenner's Paroch, Antiq 0 
MANUS ; was anciently uſed both for an MASSES, in Painting, are the large parts of 
Oath and him that took it. If a Man ſwore a- | Picture containing the great Lights and Shadows, 
lone in the Fourt; he was ſaid to do it propria; MASTER of the Mint: In the ſecond Year of 
manu; bur if he broughr 3 or more Witneſſes to H. 6. that was the Title of him that now is called 
(wear for him, he was {aid tertia manu jurare. the Warden of the Mint, whole Office it is 1, re 
MARCHET Mulieris, the ſame with Mer- | ceive the Silver and Bullion that comes to 8 
MARCHETAIS chetum. | Mint to be coined, and to take care thereof. ; 
MARCHES, are now the Bounds between MASTER S the Court f Wards and Liver 
: England and Wales, or England and Scotland; and | was the chief Officer and Judge of that Court of 
the Marches of Scotland are divided into Neſt and | Wards, kept the Seal of it, and was named and 
Middle Marches, The word Marches 1s uſed alſo aligned by the King. Bur this Court and all 1 
in Stat. 24. H. 8. 12. for the Borders of the King s | Officers, Members, Power, and Appurtenances 
Dominions in general, 48 being derived from the | 18 taken away by A Statute made the 12th ot Cor 
Germ. March, which ſignifies a Bound or Limit; | 2, c. 24, | | ; 
and thoſe Noblemen who lived near theſe Marches, | MASTER of the Horſe, hath the Rule ard 
are frequently in our Statutes called Marchers, Charge of the King's Stable: This Officer is very 
MARITAGIUM habere, ſignified formerly 10 Honourable, and uſually A Nobleman, is men. 
have the free diſpoſal of an Heireſs in Marriage, | tioned in 39 Eliz. 7. and 1 E. 6. 5, 
which was a favour granted by the King, who MASTER of the Poſts, was an Officer of the 
was the Guardian of all Wards or Heirs in Mi- King's Court that had the appointing, placing and 
noriry, to ſome ſpecial Favourite or Friend, | ditplacing of all ſuch as provided Poſt-Horles tg 
MARITAGIUM Liberum, Frank Marriage; | carry the King's Meſſages and other Buſineſs, He 
was when a Baron, Knight or Free holder grant- alſo was to pay them their Wages, Cc. This Or 
ed ſuch a part of his Eſtate with a Daughter to her | ficer is mentioned in 2 Edw. 6. 2. but now by a 
| Husband, and the Heirs of his Body, to hold | Starure made 12 Car. 2. c. 34. he is appointed by 
without any Homage or Service to the Donor. the King's Letters Patent, with Rates and {les 
MARK, the Saxons called it Mancus, Mancuſa | preſcribed in the ſaid Act. 5 
and Mearc; and among them it contained 30 MASTER of the Armory, is an Officer men- 
Pence, which of their Money was 6 Shillings. tioned 39 Eliz, c. 7. and hath the care of the 
'Tis not certain when the Mark came to be valued King's Armour in any ftanding Armorics ; with 
as at 13s, 4d, Bur M, Paris in the Life of Gua-| power of putting in and cur all Inferiour Off- 
rinus, Abbor of St. Albans, tells us, that a Mark cers. £2 os | 
(A. D. 1194) was of this preciſe value. Since the MASTER of the Fewcl Hcuſe, is mentioned in 
Conqueſt there never was any Coin of this name 39 Elix. c. 7. and is an Officer of the King's 
ſtruck, as appears; but probably there might be Houſehold of great Credit; being allowed Boge 
ſuch before in the Saxons time, and with ſome of Court, that is, Diet for himſelt and the Clerks 
Ma, K or Stamp upon it, as may be concluded from of the Office, and hath a Lodging in the Court, 
the word Mark, Stow in his Annals, p. 32, © He hath charge of all the Gold and Silver Plate 
691, faith, a Mark of Gold was eight Ounces, | uſed at the King's Table, or belonging to any Of. 
twelve Mark of Gold Troy was 200 J. of Engliſh | ficer of account attending the Court; and of all 
Money; after which rate each Mark weighed |Plare remaining in the Tower of Londen, as alſo of 
18% 13 5; 4 &: Chains and looſe Jewels not fix'd to any Gar- 


es: 


=. > 2 —— - ; 5 11 5 1 I 4 3 = —< * —— — 
— n es Cn _ — 2 5 2 . 5 I — — 7995 _ — 4 2 - — - 
— R ISR © nt — 3 ——— — 2. — —— . ne BEE = uh p — ONS IN : * — nt 
= — Sag rs — 5 — ä — — ST — => — - — — ——— 5  — ——p—p—p— — — 
N . 5 , — — * — . — a "I \ — 30h, EIT. Se LET 


.... Ec SES 


44 


—_— 


2 ; 3 = * 
-- r 


— — : F — 
— 2 * . =» — 6 5 => 
—2XT2 1 = eats — = 
La * — = — FOE = * * 3 22 2 2 


| . Shene de Verb. ſignif. ſaith, a Mark fignifies an | ment. | | 
1 Ounce weight, whereof the Drachm is the eighth | MASTER ef the Houſehold, This Officer 1s 
15 part, as the Ounce is the eighth of the Mark. called Grand Maſter, &c. and Lord Steward of the 
5% MARQUIS or 21s now a Title of Honour next | Xng's Houſehold in 32 H. 8. 39. And in the firlt 
| MARQUESS before an Earl, and next af- | of Q. A. and ever ſince he is called Lord Stew- 
k. ter a Duke, The Name ſeems to be derived from | ard, &c. and under him there is a principal Off- 
4 the Germ, March, a Bound or Limit; and there- cer called by this Name of the Maſter of the Houſes 

N fore was as much as Cuſtos Limitis, or Comes ſive | Hold. | pogo , . 


— — - 
— — * 
"- 


prefetus Limitis. Among the old Britains it was | MASTER of the Ordnance, mentioned 39 E- 
the Cuſtom, and after them of the Saxons, to give liz. J. and is a great Officer, to whoſe care all the 
the Title of Reg#/7 to all Lords that had the cuſto- | King's Ordnance and Artillery is committed. 
dy and charges of their Marebes or Bounds; as Sel-| MASTER of the Faculties, is an Officer under 
den ſhews in his Mare Clauſum, Lib. 2. c. 19. But the Archbiſhop of Canterbury, who grants Licences 
in Richard 2. his time, the Title of Marqueſſes in- and Diſpenſations; he is mentioned in the Statute 
ftead of Lords Marches came to be given to ſuch as of laying Impoſitions ar Law of 22, 23 Car. 2. 
e were Governours of the Marches. MASTER of the Wardrobe, is a great Officer at 
it MARS, Mr. Flamſtend and Caſſini have by ac Court; having his Habirartion or Dwelling-Houle 
enrate Obſervation found rhe Horizontal Parallax belonging to that Office, called the Hurdarcle _ 
| Puddica 
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Puddle-wharf in London. 
rac of all former Kings and Queens Robes 
remaining in the Tower of do : 
ae Tapeſity Hangings, Bedding , Sc. and the 
charge and delivery out of all Scarlet Liveries be- 


\ 


longing to the King or Queen, He is mentioned 
=; Mal FRI Subtilis, in the Carteſian Philoſo- 
phy is what is produced by the grinding or rub- 
bing one againſt another of the Particles of the 
ſecond Elements; and ſo theſe compoſe what he 
calls bis firſt Element. See Carteſian Syſt, of the 
Morid in this 2d Vol. . 

MATHEMATICKS. Beſides the mention of 
(ach Authors as have written on the ſeveral Parts 
of this Noble Science, and of which you have an 
Account under each particular Head; rhele that 


tally. | „ 
Franciſci Laurens Specimina Mathematica, &c. 
Andree Tacquet Opera Mathematica. Antw. 1669. 
The Works of Monſieur Fermat, 
Dr. Wallis Mathematical Works, in 3 Vol. Fol. 
Oxon, oy | 
De Chales Curſus Mathematicus. 3 Vol. Fol. 
Lugd. 1674. 
A Math. Compendium, by Sir Fonas Moore, Lond, 
1574. Twelves. 
Elements de Mathematiques ou Principes Gene- 
raux de toutes les Sciences qui ont les Grandeurs 
pour Object. par F. P. a Paris, 167 5. 40. 
Steph. de Angelis de Inſinitis Spiralibus Inverſis 
Infinitis Hyperbolis aliiſq; Geometricis, Pa- 
tavii. 4to. Cs 
P. Gregii 4 St. Vincentio opus Geometr, Quadra- 
ture Circuli & See, Coni, Antw. 1647. Fol. 
Leybourn's Curſus Mathematicus, Lond. 1690. Fol, 
Simon Stevin Les Oeuvres Mathematiques, Ley- 
den, 1694. Fol, 
Clavius's Opera Mathematica. Fol. 
Mr. Hayes Fluxions, London, 1744. Fol. 
Foſter's Miſcellanies. Lond, 1659. Fol. 
Pappus Alexandrinus's Math, Collect. per Com- 
mandinum, Bononiæ, 1650. Fol. 
Sir Jonas Moore's Syſtem of Mathematicks, 2 Vol. 
London, 1681, 470. 5 
Cavallerii Tri gonometria. 
Directorium generale Vra- f & 
nometricum, 8 
Exercitationes Geometricæ: (8 )1647 
Geometria Indiviſibilis Con- \ A | 
 Fmmuorum. | 1635 
Barrow's Lectiones Geometrice & Optice, Lond. 
1669. 40. | | . 
Sturmits's Matheſis 2 I. Vol. 8 vo. 
een, J 2. Vol. 80. 
Veteres Mathematici. Paris. 1693. Fol. 
Math. Collections in Engl. from Galileo. Lond. 
1661. Fol. | 2 5 5 
#look's Micrographical Lections & Opera Poſthuma, 
pcotii Curſus Mathemat, Herbipoli. 1 661. 
Flerigones Curſus Mathematicus. Paris, 1644. 8 vo. 
Mr. Blondell's Cours de Mathematique, pour Mr. 
ſie Dauphin, Paris, 1583. 4to. 
Ozanams Cours de Mathematique, in 8vo. 


1643 
1632 
4to, 


MATRICULA, anciently was the word for a 
Regiſter. Thus in the Church chere was the Ma- 
tricula Clericorum, which was a Lift or Catalogue 
of the officiating Clergy ; and Matricula Paupe- 
rum, a 3 of che Poor to be received: and 


| He hath the charge and | to this day being Regiſtred as a Member in 


follow have written on Mathematicks more gene- 


the 
Univerſity of Oxon is called Matriculation. 


London, and of all Arras MATROSSES, are Soldiers in the Train of 


Artillery, next below the Gunners: Their Duty 
is to aſſiſt the Gunners in Traverſing, Spunging, 
Firing and Loading of Guns, Cc. They carry 
Fire- locks and march along with the Store Mag- 
ons. 
l MAUND, was anciently a Meaſnre of Capa- 
city with us, being a kind of great Basket or 
Hamper containing 8 Bales, or - Fatts. See the 
Book of Rates, Fol. 3. 
MAXY, is the Tin-miners Term for a Ned, 
as they call ir, of the Marchaſite kind, from whence 
Maxy ſeems to be a Corruption. When the Load 
or Vein of Ore degenerates into rhis or any thing 
elſe that is not Tin, they call it a ed. | 
MEASURES of Capacity: Theſe (with us) 
both Liquid and Dry, were firſt made from Troy 


in it is enacted, that eight Pound Troy weight of 
Wheat, gathered from the middle of the Ear and 
well dried, ſhould make one Gallon of Nine Mea- 
ſure, and that there ſhould be but one Meaſure for 
Wine, Ale and Corn throughour the Kingdom. 
See 14 Ed. 3. and 15 Rich 2. Bur Cuſtom in Time 
hath prevailed againſt this, having altered Mea. 
ſures as well as Weights ; no other bur Troy Weight 
being appointed by our Laws to be uſed, (See 14 


Meaſures; viz. one for Wine, one for Ale and 
Beer, and one for Corn, See the Table of them 
under Meaſures, Vol. I. OS. 

| Only ler me add further from Mr. Fohn 7ard's 
Arithmetick, p. 34. That tho' the common Wine 
Gallon ſealed at Guild-Hall in London, by which 
all Wines, Brandies, Spirits, Strong-warers, Mead, 
Perry, Sider, Vinegar, Oyl, Honey, Sc. are mea- 
ſured and ſold, is ſuppoſed to contain 231 Cubick 
Inches; and from thence, the Tierce will contain 
9702 Cub. Inch. the Hogſhead 14553. the Pun- 
chion 19404; the Butt or Pipe 29106, and the 
Tun 58212. Vet ir hath been accurately experi- 
mented, that the Wine Gallon at Guild-Hall doth 
hold bur 224 Cubick Inches; as indeed Dr. 5. 
| bard had before taken notice of in his Tactometry, 
p. 289. But yet in May 25. 1688, when an Ex- 
periment was made for the Lord Mayor of Lendon 
and the Commiſſioners of the Exciſe, in confir- 
mation of the Truth of the Account above, of the 


| Capacity of the Standard Gallon ; dig. that it is 


but 224 Cub. Inches: yet it was then thought fit 
to continue the common ſuppoſed Contents of 231 
Cub. Inches for the Wine Gallon, and that all 
Computations in Gauging ſhould be made from 
| thence; and ſo I ſuppoſe ir yer ſtands. _ 

Ihe Beer and Ale Gallon is larger than the Mine 
Gallon, in proportion to the exceſs of the common 
Pound Averdupois above the true Pound Troy ; 
that is, as 12. 231: : ſo 1442 to 2812, which is 
very near the Cubick Inches in the Ale Gallon. 


| Gallon will be 282. 88 

Dry Meaſure ſeems to ſtand ſtill in proportion 
to the old Wine Gallon of 224 Cub. Inches. The 
common received Content of the Corn Gallon be- 
ing 272.7. for as 12,14 22 :: 224. 2727. and 
yer by an Act of Parliament made 4. D. 1697, ft 
is appointed, that, every round Buſhel with 4 plain 
ang even Bottom, being made 18 Inches and : wide 


| tbroughout, and 8 Inches deep, ſhall le eftcemed 4 
| 30 2 legai 


Weight. See 9 H. 3. 51H. 3. 12 H. 7, Sc. where- 


and 17 of Ed, 3.) we having now 3 different 


The Ale Quart contains 70 Cubick Inches; the 
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legal Wincheſter Buſhel, according to the Stan- 
dard in his Majeſty's Exchequer, Now a Vellel 
thus made will contain 2150.42 Cubick Inches; 
and conſequently the Corn Gallon can be but 
268; Cub. Inches. | 


MECHANICAL Philoſophy, was that which 
the moſt ancient of the Phanician and Greek Philo- 
ſophers have adhered to for the explication of the 
Phænomena of Nature; and theſe made ule ori- 
ginally of no other Principles, than the Conſide- 
ration of Empty Space, the Doctrine of Atoms, and 
in particular, the Gravitation of Bodies, Thele ſi- 
lently attributed the Cauſe of Gravity to ſomething 
which was plainly diſtinct from Matter: and this 
Cauſe our moſt modern Natural Philoſophers, in 
their Enquiries into Nature, did by no means take 
into conſideration. They have happily avoided 
aiming at any Hypotheſis to explain the Ph.enomena 
of Natural Effects, and leaving the Phzloſophy of 
Cauſes to Metaphyſicks, they have rightly conſi- 
dered that it is the chief End, Deſign, and Buſi- 
nels of Natural Philoſophy ro confider Effects; 


and by reaſoning upon them and their various | 


Phænomena, to procced regularly ar laſt ro the 
Cauſes of Things ; and eſpecially ro the knowledge 
of the Firſt Cauſe. And certain it is, that all true 
Progreſs and Proficiency in this kind of Natural 
Philoſophy, if it don't immediately lead us to the 
knowledge of the Firſt Cauſe, y et will ſurely bring 
us ſtill nearer and nearer to it; and therefore is a 
molt noble, excellent and valuable Study. Vid. 
Newt. Opt. Lat. Ed. p. 315. | 
Authors on this Subject are, 
Guidi Ubaldi Mechanicorum Liber, Venetiis, 


1615. Fol. | 
Paulus Guldinus de Centro Gravitatis, Vien- 
nx. 16253; Fol. -- | ED? 


Chriſt. Hugenius de Motu Pendulorum. Paris, 
f 1673. Fol, OS | 
Ejuſdem Herologium Oſcillatorium. Paris, 1673. 
Gaſp. Scotti Mechanica. Ejuſdem Technica Curio- 
ſa. 1664. 
Caſſioli Mechanica. | 
Wilkins Mathematical Magick, | 
Alphonſi Borelli de vi percuſſionis. Bononiæ 1677, 
S Lug. Bat. 1686. Aro. | 
Dr. Wallis's Mechanica, ſive de Motu. Tracta- 
tus Geometricus, | | 
Andree Boecleri Architectura curigſa nova & A- 
munitates Hydrogogices cum 200 Fig. ære inci- 


ſis. Norimbergæ. Fol. 


C 


== --Theatrum Machinarum novum, exhibens 0- 


pera molaria & aquatica : cum Figuris, Ibid. 


RI. Vitruvii de ArchiteaAura Libr, 10, cum Fig. 


/Eneis Ed. opt. Amſterd. 1649. Fol. | 
Novo Teatro di Machine di vittorio Jonca. Pa- 
aua, 1602. Fol. | 1 
Teatro di Machine di Facobo Beſtoni in Lions. 

1582. —— 
Pauli Caſſati Mechanica, Ludgd. Bar. 1684. 470. 
Alexandri Marchetti exercitationes . Mechanic. 

Piſis. 1669. 470. | 
Heronis Alexandrini Spiritalium Liber. Am 

ſterd. 1680. 470. 

Recuil de Pluſicurs Machines par S. B. Paris, 

[ $99, Fol. | | 
Fn Statique ; eu ln Science des Forces mouvantes 

par h. Ignace Pardics, Paris, 1673. 12m, 
Mechanich Exerciſes, by Moxon. Lond. 1677. to. 


{cor. 


Recueil de diverſis pieces rouchant s quelque 1, 
velles Machines per D. Papin, A Car .. © 
800. l Sh wi 1093. 

Mechanick Powers, by Mandey and Moxy 


a 3 1 77. Le 
Luce FValerii Lib, de Centro Gravitatis 50 10 


Rom. 1604. 3 
Galileo de Mechanica & Motu local; Dial 
Leyd. 1638. 85 


MEMBRET TO, in Architecture, is the Ital; 
Term for a Plaſter, that bears up an 4 wy 
Theſe are often fluzed, but not with above) ny £ 
Channels. They are frequently uſed to Seal 
Door-Caſes, Gallery Fronts, and Chimney 1 
and to bear up the Corniſkes and Freezes in Wait 


MEMORY. Dr. Hock in his Op. Poſthum 
139, 140, &c. ſuppoſes Memory to be as much in 
Organ as the Eye, Ear, Noſe, &c. and to . 
Situation ſomewhere near the place wh 
Nerves from the other Senſes concur and meet: 
and he thinks, that the Memory being both im. 
proveable and impairable, appears from thence 10 
be plainly Organical ; and that it is a kind of Re. 
poſitory of Ideas formed partly by our Senles, arg 
chiefly by the Soul her ſelt, Ab 

n ſuch Perſonages or Livings 

MENSALS 3 as were united formerly to the 
Tables of Religious Houles ; and therefore are by 
Canoniſts called Menſal Benefices. 

MER CHEN-LAGE ; was one of thoſe 3 Laus 


out of which W. the Conque: or framed our Common 


have itz 


Laws, with a mixture of the Laws of Normandy; 


and was the Law of the Mercians when they go- 
verned a third part of this Land; for it was di- 
vided in the Year 1016, See Cambden's Britan. 
nia, p. 94. : | 
MERCHET UM, Merchet, in Scorch Marchet, 
was anciently a Commutation of Money or Cat— 
tle given to the Lord to buy off that oid Impious 
Cuſtom of the Lord's lying the firſt Night with 
the Bridal Daughter of a Tenant ; and after it 
was uſed for the Fine or Compoſition which the 
Tenants paid to have leave to marry their Daugh- 
ters: Alſo no Baron or Military Tenant could 


marry his ſole Daughter or Heir, without Licence 
from the King pro maritanda Filia, 


MERCURIAL P/eſphorus, is a Light arifing 
from the ſhaking of Mercury in Vacus ; of which 
ſee ſeveral Experiments in PHileſ. Tranſ. N. 30% 
See Phoſphorus. | 

MERCURY, is the Term the Chymiſts gave 


and is now generally uſed for that ponderous Flu- 


id, - Quick-lilver : The Texture of which ſeems to 


conſiſt of exceeding ſmall, ſmooth, ſolid, ſpherical 
or ſpheroidical Particles; becauſe Mercury in nc- 


ver ſo ſmall a Quantity, is by no means Tranſp- 


rent bur Opake, and will let none of the Rays0t 


Light paſs through its Pores : and therefore, ſince 


tis probable that Light paſſes not thro the ſci 
parts of Tranſparent Bodies, but only thro t eit 
Pores, tis plain, if the Particles of Mercury be 
Spherical (as it appears thoſe of all Fluids are) 
then their Diameters cannot be much greater than 
thoſe of the Rays of Light; for the Interſtices be⸗ 


tween the Particles are as the Cubes of the Dia- 


meters of the Globules by whoſe meeting they ate 
formed; and therefore ſeeing Light cannot Pa 
thro' theſe Interſtices, it is plain, that the Piame- 
ters ot the Corpuſcles of Mercury cannot be much 


greater than thoſe of Light: and if theſe Particles 
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To Metals, ©, K, , Ho e,F, and 1 ; and their 


them ſuch Problems as rheſe are ſolved. 


4. wv * 
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N r er 
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mould M Oval or Spheroidical, their ſhorteſt Dia-! 3. A Body being given of any one Metal, ſuppoſe 


e length of thoſe of the Par- 4 Sphere of Lead of 16d, and wheſe Diameter 
2 Re = ban). greater. $5 (let d and a ſignifie any Magnitudes or 
© The Solidiry of the Corpulcles of Mercury, and Lengths, to make another like it and of equal 
che ſmallneſs of the Interſt ces left between them, Weight, but of another Metal, as ſuppoſe Iron. 
accounts for the wonderful Specifick Gravity of | | 5 | 
Mercury, above all other Fluids ; and the exceed-| Take our the Diameter a, and apply it in the 


in its eaſie aſcent by | Lines of Metals in the Points of h belonging to 
eee F Lead; then will the Parallel between a 
MERIDIAN Line, is a Line of ready ule in Points in &, be the Diameter of the Iron Sphore 
practical Navigation. Tis always placed on the required: and this compared with the other Dia- 
Foot, or 2 Foot Gunter's Scales, and ſometimes on | meter in the Line of Solids, will give 234 for the 
the fide of Gunter's Sector, (and on the Croſs-] Magnitude of the Body required. 
Staff, Sc.) and continued to its whole length. . i 
Tis divided unequally towards 87 degr. (whereof | 4. 4 Sphere of Lead being given, whaſe Diameter 


70 gr. are about one half ) in ſuch manner as the i a, to make another Sphere of any other, as of 
Meridian in Mercator's Chart is divided and num- Iron, whoſe Weight ſhall be determined ; v. gr, 
bred. that ſhall weigh thrice as much, 


Ir's Uſes are many: for, I. It ſerves them to gra- | 
duate 4 Sea Chart according to the true Projection” | Apply the Diameter a over in the proper Points 
2. Being joined with a Line of Chords, it ſerves j of h; and then the Parallel between the proper 
for the Prorraction and Reſolution of ſuch Right-] Points of F will give the length of the Diameter 


| lined Triangles as are concerned in Latitude, Con- of an equal Sphere of Iron; and this tripled will 


gitude, Rhumb, and Diſtance in the practice of | be the Diameter required. 
Sailing ; as Mr. Gunter ſhews, p. 15. of his Book] “ | 


of the Croſs Staff; as allo in pricking the Chart] See Webſter's Metallographia, Lond. 1670. 


truly ar Sea. 4to, ; 
MESOLABIUM. See Renati Tran. Flufii Mes] Alonſo Barba's Art of Metals, Engliſhed by the 
ſolabium; cui acceſſit pars altera de analyſi & Miſcel-| E. of Sandwich, Part 1. & 2. in $00, 1674. 
lanea. Leodii Eburonum. 1668. ato. Sir John Pettus's Fleta Minor; or, the Laws of 
MESSENGER of the Exchequer: T he four Pur- Art and Nature, in knowing, judging, finding, 


ſuivants in that Court are called by this Name, refining, &c. the Body of confined Metals. 
and their Duty and Office is to attend the Lord | Georgius Agricola de Re Metallica. Fol. 
Treaſurer, and to carry his Letters, Precepts, Sc.. | | 
MESSUAGE, is a Dwelling-houſe, with ſome  METOPS, the ſame with Metopa, 
Land affigned for its uſe; and by this Namea| METTESHEP, Merteſchep, Mettenſcep, ſeems 
Garden, Shop, Mill, Chamber or Cellar may paſs, | to have been anciently a Fine or Penalty paid by 
faith Plowden, fol. 169. In Scotland it is what we] the Tenant to his Lord for his neglect or omiſſion 
call the Mannor Houſe, the principal Dwelling-| of doing his cuſtomary Service. Perhaps it ſhould 
Houſe within any Barony. | be written Mittenſcep from the Saxon Mitten, ro 
METALS Lines: On Gunter's Sector are | meaſure, and ceap, Goods or Chattels. 
ſometimes placed two Lines called the Lines of | MICROGRAPHY, is the Deſcriprion of rhe 
Metals; they are noted with the Characters of rhe | Parts and Properties of ſuch very {mall Objects as 
are only diſcernible by means of the Microſcope. 
Uſe is to give the Proportions between the ſeveral | On this Subject the late Dr. Hook hath written de- 
Metals in their Magnitudes and Weight, and by | fignedly in his Micrography, as hath alſo Dr. Pow- 


er; and Leuenhoeck in 2 Vol. in Quarto, Lat. in 
which, as well as ſcattered up and down in many 
other Books written on other Subjects, a very 
Noble Treaſure of uſeful Diſcoveries is to be 
found, and all made by means of the Microſcope. 

MICROMETER. In Phil. Tranſ. N. 25. you 
have from Mr. Richard Townley an account of the 
Micrometer invented by Mr. Gaſcoigne ; and by 
this Inſtrument he found the Moon's Diſtance and 
Parallax from 2 Obſervations of her Meridional 


I. In Bodies of the ſame Figure of different Me- 
tals, by the Magnitude of one given, to find 
the Magnitude of the reſt. | 
Take the Magnitude given our of the Lines of 
Solids, and open the Sector till ir be applied right 
in its proper Points ; then will the Parallels raken 
berween the correſponding Points of the other 
Metals, and meaſured on the Solids, give their 


and Horizontal Diameter, before Mr. Auzout rook 
ſeveral Magnitudes. © 


this 3 into conſideration: Which Microme- 
5 ä | ter Mr. Townley had, and is deſcribed by Dr. Hook 
2, In Bedies of afferent Metal but equal Mag- in Phil. Tranſ. N. 29. and the Mu AP it is 
—_— having the Vieight of one, to find That to be applied ro a Teleſcope ſhewed. And Mr. 
of the reſt, | Flamſtead in N. 96. faith, that by the Micrometer 


bf : and a Teleſc f bu Foot he e > 
| This Probl. is the converſe of the former, but ope of but 14 Foot he could take the 
not in direct but reciprocal Proportion; apply 


Diameters of the Planets and their Diſtances from 


| | p the | the fixed Stars, to a 5 hi u- 
Weight given, taken our of the Lines of Solids in. econd almoſt. This Inſtru 


| . in- ment is now brought ro very great perfecti d 

ro the Sector in its proper Points belonging ba © rad eee 
g to the | ready uſe by our excellent Math. ent- ma- 

Metals of the other Body, fo the Parallel taken b. Inſtrument-ma 


ker Mr, Fohn Rowley under 8 > 5 
from the Points belonging to the Body given. ; a under It. Dunſian's Church 
and meaſured in the Lines E Solids Half e ee. See its ul in finding the Sun's Ho- 


f Solid ive | Exon, s He 
the Weight of the Body required, J er the word Sun in this 
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duce blackneſs. And if this could be attain d to 
(vix. by Glaſſes to diſeover the conſtituent Par- 
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of Pocket-Microſcopes, &c. mentioned in the Pre- 


— 


MICROSCOPE : ] By thoſe excellent Obſerva- 
tions and Experiments which the admirable Sir J. 
Newton hath made on Colours, he ſnews ways to 


tonjecture very accurately of the Sizes of the com- ſet with Ne. 1, the next Ne. 2, ard fo on till Nes 


ponent Particles of Bodies by their Colours 3 and 
in the Deſcription of thoſe; he tells us (Book 2. 
Part 3. p. 64.) he hath been the more particular, | 
becauſe ir is not impoſſible bur that Microſcopes 
may (if not done already) ar lengrh be improved 
to that perfection as to diſcover the Particles of 
Bodies on which their Colours depend. For faith 


he, if thoſe Inſtruments are or can be fo far im- of which there are 3 Holes f f f, wherein 3 


proved, as with ſufficient diſtinctneſs to repreſent 
Objects five or fix hundred times bigger than ar a 
foot diſtance they appear to the naked Eye, I ſhould 
hope thar we mighr be able ro diſcover {ome of the 
greateſt of theſe Corpuſcles; and by one which 
would magnifie 3 or 4 thouſand rimes, perhaps 
they might all be diſcovered, but thoſe which pro- 


ticles of Bodies) he fears it would be the utmoſt 
improvement of this Senſe of Seeing; for it ſeems 
impoſſible to ſee the moſt ſecret and noble Works 
of Nature within the Corpuſcles, becaule of the 
Tranſparency of theſe Corpuſcles. 

The ſame Gentleman in Phileſ. Tranſ. N. 88. 


from the difference he had found between com- 


pounded and ſimple Colours, takes occaſion to 
communicate a way for the improvement of Mi- 
croſcopes by Refraction; viz. by illuminating the 
Object in a darkened Room with Light of any 
convenient Colour not too much compounded; by 
which means the Microſcope will with diſtinctneſs 
bear a deeper Charge and a larger Aperture. 

And in N. 80, he faith, that he hath ſometimes 
thought of making a Microſcope which ſhould 
have, inſtead of an Object Glaſs, a reflecting piece 
of Metal, For theſe Inftruments ſeem as capable 
of Improvements as Teleſcopes ; and perhaps 
more, becauſe but one piece of reflecting Metal 
is requiſite in them; as is plain from this Fi- 


gure; where 


A repreſents 
| the Object Me- 


"(BE | — tal, C D the 
— TG IEY Eye-Glaſs, F 

n their common 

©. Joes, and 
the other Focus of the Metal in which the Ob- 


.* 


F 


The Deſcription and Uſe of Mr. Mi ſen's Sett 
Face of Vol. I. 


This Set of Microſcopes has Nine different Mag- 
nifying Glaſſes ; Eight of which may be Uſed with 
Two different Inſtruments, for the better applying 
Them to various Objects: One of theſe Inſtru- 
ments is repreſented Fig. I. AA AA, and is made 
of Ivory, it hath 3 thin Braſs Plates, E, E, and a 
Spring of Steel H within ir ; to one of the thin 
Plates of Braſs is fixed a piece of Leather F, with 
a ſmall Furrow G... . . both in the Leather and 
Braſs to which it is affixed : In one end of rhis 
Inſtrument there is a long Screw, D, with a Cen- 
wex-Glaſs C, placed in the End of it: In the other 
end, there is a hollow Screw, oo; wherein any 
of the Magnifying Glaſſes M, are ſcrewed when 


— 


—— 


—— 


— ——— OO OY 


nmfying-Glefſes are all ſer in Ivory, 8 of which f 
ſet in the manner expreſsd at M. The e 
Magnifier is marked upon the Ivory wherein 17 
The 5th Glaſs is not marked, bur ſer in the man. 
ner of a little Barrel Box of Ivory, as in Fig. I] 7 


ce A flat piece of Ivory, whereof there are $ be: 
longing to this Sett of Microſcopes, (tho any On 
who has a mind to keep a Regiſter of Objeg; 
may have as many of them as he pleaſes) in each 
PP Or Mor 
Objects are placed between Two thin Glaſſes 8 


Talks, when to be uſed with the greater Mad 
fiers. | 8 


The other Inſtrument Fig. III. is made of Bus 
or Prince's Metal, with Joints P PP, to turn 
fily any way with a ſmall pair of Tongs 6 6. 
which open at the points K, by preſſing togctt“ 
the Two Heads of the Pins 1 1 for taking ue 
Objects: Ar the other End of theſe Tones (: 
is ſcrewed on a round piece of black Voi wy 
with a piege of Ivory let into it, for placing C. 
pake Objects on, according to their differencect 
Colour. | E 


Upon the End L there is a Screw, into which 
the G/afs ſet in the Barrel Box may be ſcrewed; 
when the others are to be uſed, there is a Ring R 
of Braſs to be ſcrewed on the End L, into which 
Ring all the other Glaſſes M, may be ſcrewed: 
So when any Object is taken up in the Points di 
the Tongs K, or laid upon the other End H. i: 
may very eaſily (as one who ſees the I/ 
ment will perceive) be applied to the true Diſtance 
of any of the Glaſſes M, by the help of the ſolnts 
PPP, and by means of the Screw C, with th: 
Wheel D, Fig. III. which will bring the Objcd 
ro the exactneſs of the Centre or true Diſtance, be- 
ing regulated by a Spring N. 


The uſe of the firft mention'd Inſtrument, Fig.]. 
AAAA is thus: Take one of your flat pieces of | 
Ivory ee, or ſliders, (if you pleaſe to call th 
ſo) and ſlide it in betwixt the Two thin Plates t 
Braſs E E, in the Body of the Micreſcope, ſo thit 
the Object you intend to look upon be juſt inthe 
middle, remarking that you put that tide of the 
Plate ee, where the Ring is, fartheſt from you! 


| Eye: Then you are to {crew into 00, (the he! 


low Screw in the End of the Body of your Mich 
ſcope) the 3d, 4th, 5th, 6th or 7th Magniin';- 
Glafs M; which being done, while you arc lc 
ing through your /Afagnifying-Glaſs upon the Ob- 
ject, you are to ſcrew in or our, the long Screw D. 
Fig. I. in the other End of the Body of your M. 
croſcope, till you bring your Object into the tire 
Diſtance, which you will know by ſceirg te 
Object clearly and diſtinctly: But ſeeing that 13 
the greater Magnifiers you can ſee but a {mall raf 
of the Object, vix. the Legs or Claws of a Ha; 
while you are looking upon any Part of the Obr. 
jc, if ye take hold of the End of the Plate © 
Slider, e e, whereon the Object lies, and moet 
gently, you may ſee the whole Object ſuccell\e- 
ly, or any part of the Object you pleaſe; ard 
that part of the Object you defign to look u'*! 
be our of the true Diſtance, remember you! © 


they are to be made uſe of, The 9 diflerent Mag- ing it nearer or farther off, 


Screw D, Fig. I. can always bring it in, by crew 
ate; 


are OC 
10vC it 
eſſwe⸗ 
and 1 

uren 
1 End 


ſcrev- 


Ace; 


Thi; Plate muſt be placed 8 word . 
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After this manner may be ſeen all Tranſparent 
ew: Duſt, Liquids, Chryſtals of Sa)rs, ſmall 
Inſects, ſuch as Fleas, Mites, Sc. If they be In- 
ſefts that will creep away, or ſuch Objects as one 
intends to keep, they may be placed between the 
two Regiſter Glaſſes f f. For by taking out (with 
che Point of a Pen- knife or ſmall Plyers) the Ring 
chat keeps in the Glaſs ff where the Object lies 
;bey will fall out of themſelves; fo you may lay 
the Object between the two hollow ſides of them, 
and pur the Ring in as it was before : Bur if the 
Objects be Duft or Liquids, a ſmall drop of the 
Liquid, or a little of the Duſt laid on the outſide 
of the Glaſs f f, and applyed as before, will be 
ſeen very calily, | 


As to the Firſt, Second and Third Magnifying- 
Glaſſes, being marked with a & upon the Ivory 
wherein they are ſer, they are only to be uſed with 
thoſe Plates or Sliders that are allo marked with a 

wherein the Objects are placed between two 


Hin Talks, becauſe the thickneſs of rhe Glaſſes in 
the other Plates or Sliders, hinder the Object from 
approaching to the Centre or true diſtance of theſe 
greater Magnifiers. But the manner of uſing them 
is the ſame with the former. Only remember to | 
to be careful when you pur in or pull our the Plate 
or Slider ee, whereon the Object lies, or move it 
from one Object to another, not to ler ir rub your 
Magnifying-Glaſs, which is done by unſcrewing a 
little the End Screw D, Fig. I. when ye put in or 
pull out your Plate, or move it from one Object 
to another. 


For ſeeing the CIRCULATION of the BLOOD 
ar the Extremities of the Arteries and Vezns, in the 
Tranſparent Parts of Fiſhes, Eels, &c. There are 
rwo Glaſs Tubes, the one bigger, and rhe orher 
leſſer, is expreſs'd at g g, wherein the Fiſh is to be 
put; when theſe Tubes are to be uſed, you are to 
unſcrew the End Screw D, Fig. I. in the Body of 
the Microſcope, until the Tube g g, can be receiv' d 
caſily into that little Cavity G of the Braſs Plate, 
faſtened to the Leathet F, under the other two 
thin Plates of Braſs EE: When the Tail of your 
Fiſh lies flat to the Glaſs Tube, ſer it oppoſite to 
your Aagnifying-Glaſs, and by ſcrewing in or out 
your End Screw D, Fig. I. as is ſaid before, you 
may eaſily bring it to the true diſtance, and lee the | 
Blood Czreulate with great Pleaſure, OG 


If you would ſee the Blood Circulate in a Frop's 
Foot, chooſe ſuch a Frog as will juſt go into your 
Tube, then with a little Stick, Sc. expand the 


N. B. The Circulation cannot be ſo well ſeen by 
the Firſt, Second and Third Magnifiers, becauſe 
the thicknels of the Glaſs wherein the Fiſh lies 
hinders the Approximation of the Object from the 
true Focus of the Glaſs, | | 


8, Fig. I. is a little Ivory Screw, upon whic: 


may be ſcrewed, and ſerve for a Handle to This 
Ivory one alſo, 


The Glafs, plac'd in the manner of a Barre! 
Box, Fig. II. is only to be uſed with the Braſs In- 
ſtrument (or in your Hand) being the leaſt Mag- 
nifier, for greater Objects, ſuch as Flies and com- 
mon Inſects, Se. A Hole being made in the fide 
of this Box, Fig. II. whereby it may be ſcrewed 
on the Point L, Fig. III. of the Braſs Inſtrument, 
remembring to put the End b next to your Eye, 
and the other to the Object; ſo if you take up an 
Inſect in the Point of the Tongs K, or lay any O- 
pake Object on H the other End, you may ap- 
proach them to the true diftance by means of the 
Joints and Screw ſpoken of before C, D, P, N, 
Fig. Ibid, | | 


In the viewing of Ohjects, one ought to be care- 
ful not to hinder the Light from falling upon Them, 
by the Hat, Perruke, or any other thing, eſpecial- 
ly when they are to look upon Opake Objects: 
for nothing can be ſeen with the beſt of Glaſſes, 
unleſs the Object be in a due diſtance, with a 
ſufficient Light, EY 


The beſt Lights for the Plates or Sliders, where 
the Object lies between the two Glaſſes, is a clear 


Sky-light, or where the Sun ſhines on any white 
thing, or the reflection of the Light from a Look- 


for the viewing of very ſmall Objects, though it 
be a little uneaſie to thoſe who are not practis d in 
| Microſcopes to find out the Light of the Candle. 


By what is here ſaid, it's hop'd that the uſe of 
this Mzcreſcope, eaſie of its ſelf, will be much ea- 
fier to thoſe that uſe it; yet it cannot be doubred 
of This, as of all other Inſtruments of this nature, 
but that D/us plura docebit. 


For the conveniency of thoſe who would Draw; 
or make any Sketches or Deſigns after Aicroſcopi- 
cal Objects, they may alſo have a Pedeſtal to fix 
the two Infiruments above deſcribed, and make 
them ſtationary to any convenient Light, This 


Pedeſtal may be plac'd on a Table, Sc. and after 


Hinder Foot of the Frog, and apply it cloſe to the 
tide of the Tube, oblerving that no part of the 
Fog hinders the Light coming on its Foot, and 

when you have it at the juſt diſtance, by means of 
the Screw D. Fig. 1. as aboveſaid, you will ſee 
the rapid Motion of the Blood in its Veſſels, which 
are very Numerous, in the tranſparent thin Mem- 
brane chats between the Frog's Toes : For this Ob- 
Ject the 4th and 5th Magnifiers will do very well; 
but you may ſee the Circulation in the Tails of 
IVater-Newts with the 6th and 7th Glaſs, by reaſon 
the Globules of the Blood of thoſe Newts are as 
big agun as the Globules of the Blood of Frogs or 
ſmall F., as has been taken notice of in N. 280, 
ot the Phileſophical Tranſactions, Pag. 1184. 


the Object and Light are fixed, as many perſons 
as pleaſe may view the Object, without any trou- 
ble or difficulty in finding the Light. : 


The reſt of the annexed Figures were drawn by 
this Microſcope from ſeveral Objects. | 


A the Artery, B the Vein, C their communicant 
Canal, by which the Blood is ſeen paſſing from 
the former to the latter, in the Tail of the Fh, 
expreſs d at g g. | 


5 D the Animalcula in Semine maſculino, by the 
firſt Glaſs, | | 


| | 


the Handles of the Braſs Inſtrument, W, Fig. III. 


ing-glaſs. The Light of a Candle is likewiſe good 
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E one of the Farina of the Flower of Ma!lows 
which magnified is the Area repreſented at D. 


F the Branch of an Artery, G that of a Vein. 
The intermediate Spaces ſhew the manner they 
communicate unto one another, in the Sides of the 
Lungs of Frogs, Newts, Gc. | 


H one of the Feather's of a Moth's Wing. 


MIDDLE Latitude, in Navigation, is half the 
Summ of any two given Latitudes; as ſuppoſe 
the two Latitudes were 502. 3o', and 459. 20“. 
the middle Latitude will be 47% 55. 

There is a method of working the ſeveral Caſes 
of Sailing by Middle Latitude, which nearly agrees 

s or Wright's way; and it is per- 


with Mercator s 
formed without the Tables of Meridional Parts, 
either by the Tables of Logarithms or by Gunter's 
Scales. Of this Method you have a ſhort Synopſes 
in Mr. Jones s Navigation, p. 717. 
MID-SHIP-MEN, are Officers aboard a Ship, 
whoſe Station when they are on Dury is ſome on 
the Quarter-Deck , others on the Poop, &c. Their 
Buſineſs is ro mind the Braces, to look out, and 
ro give about the word of command, from 
the Captain and other ſuperiour Officers. They 
do alſo aſſiſt on all occaſions both in failing the 
Ship and in ſtoring and rummaging the Hold. 
They are uſually Gentlemen who having ſerved 
their Time as Voluntiers are now upon their pre- 
ferment. | | 
MILIARES Glandulæ, are thoſe very ſmall and 
infinitely numerous Glands which ſecern the Sweat 
and the Matter that exſudes in inſenſible perſpira- 
tion. See Shin; e : 
 MILLAINS, according to Mr. J/7»gate, are the 
third ſubdiviſion of the Primes in Gunters Line, 
and expreſs the 1 oooth parts of ſuch Prames. 
| _ _MINIUM or Red Lead. Mr. Ray at the end of 
dis Collect, of Engl. words gives this account of 
the making of Minium. Firſt they take Lead and 
waſt it in an Oven or Furnace ; by bringing it to 
a Subſtance almoſt like Litharge, and by ſtirring 
about with an Iron Rake or Hoe. Then 8 
take it out and grind it with two pair of Stones 
vuhich deliver it from one to another; and there 
is a Mill which moves at once ſix pair of theſe 
Stones. When tis thus reduced to a Powder, 
they waſh ir, and then put it into an Oven or Re- 
verberatory Furnace, where by continual ſtirring 
with a Rake or Hoe of Iron it comes to its Co- 
lour in 2 or 3 days. But the Fire muſt nor be 
violent, for then ir will clod and change Colour. 
The Iron Rake is hung or poiſed by a Hook, elſe 
it would be too heavy to be moved by one Man. 
MINT, is the place where the King or Queen's 
Coin is formed, be it of Gold or Silver : The 
chief Mint of England is in the Tower of London; 
of which the preſent Officers are, (1,) The War- 
den, who is the chiet and is to receive the Bullion, 
and overſee all the other Officers. (2.) The Ma- 
ſter Worker, who receives the Bullion from the 
Warden, cauſes it to be melted and delivered to 
the Moniers, and takes it from them again when 
coined. (3.) Comptroller; who is to ſee that the 
Money be made to the juſt aſſize, and to overſee 
and controll the Officers, if the Money be not as 
it ought to be. (4.) The Aſſay Maſter, who weighs 
the Silver and Gold, and fees whetheP it be Stan- 
dard. (5.) The Auditor, who takes all the Ac- 


counts. (6.) The Surveyor of the tins. 
{ee the Silver caſt out, nd phe i be ner Wer 572 
ter ir's delivered to the Melter ; which is | 2 
Aſſaz-Maſter hath made trial of it. (7) Ter, e 
of the Irons, who is to ſee that the Iron i d 
and fit to work with. (8.) The Graver, who © Clean 
the Dies and Stamps for rhe Coinage of 8 
ney. (9.) The Melters, who melt the * 
fore it comes to eoining. (to.) The Blanche N ug 
anneal, Boil and cleanſe the Money, ( % who 
Porters, who keep the Gate of the Mint. 1 = 
Proveſt of the Mint, who provides for all Fo, ” 
niers, and overſees them. And laſtly, , 12 
ers, ſome of which ſhear the Money ; "an 
it, and ſome ſtamp or coin ir, and fone Bari, 
and mill ir, &c. | 2 round it 
7 . 'y Architecture 
erm for an Angle that is juſt 45 de 
a right one; and if it bea 3 We 1 
Angle they call it a Half Mitre: And they ha er 
Inſtrument made to this Angle which they call he 
Mitre Square, with which they ſtrike Mitre Li C 
on their Quarters or Batrens; and for diſpatch = f 
ha ve a Mitre Box, as they call it, which is *. 
of two pieces of Wood, each about an Inch thick 
and one 1s nailed uprighr upon the Edge of 4 
other; the upper piece hath the Mitre Lines ſtruck 
upon it on both ſides, and a Kerf to direct the 
Saw in cutting the Mitre Joints readily, by onl 
appying _ uy into this Box, 5 n 
Abbots, were formerly Gor 3 
of ſuch Religious Houſes, as had ined fon 
Rome the Privilege of wearing the Mitre, Ring. 
Croſier, and Gloves of a Biſhop. It hath been : 
vulgar Error, that theſe Mitred Abbots were all 
the ſame with thoſe Conventual Prelates who were 
ſummoned to Parliament as Spiritual Lordi; but 
ſome of thoſe ſummoned to Parliament were not 
mitred; and ſome that were mitred were not ſum- 
moned; the Summons to Parliament not any way 
depending on their Mitres, but on their receiving 
and Temporals from the King. Cowel's Inter 
MIT Tx, was anciently a 
raining 10 Buſhels, | 
- MIXT Tythes. See Tythes: 1 
MOAT 3 the Brink of the Moar next the Ram- 
part in any Fortification is called the Scarp, and 
the oppoſite one the Counter ſcarp. b 
MODELL, is an original Pattern which any 
Workman propoſes to imitate ; tis variouſly made 
of Wood, Stone, Plaſter, Sc. and ſhould be (in 
Architecture, for inſtance) made by a Scale, where 
an Inch or half an Inch repreſents a Foot, for the 
more exact compleating of the deſign. 
MOLMUTAN or Molmutin Laws, were the 
Laws of Dunwallo Molmutins, fixteenth King of 
the Britains; they were famous here till the Time 
of William the Conqueror. Molmutius was the 
firſt that publiſhed Laws in Britain; and theſe 
Laws, with thoſe of Queen Mercia, are publiſhed 
in Latin by Gildas, out of the Britiſh Tongue. 
MONIERS. See Mint. - 
MONOCHORD. See the accurate Diviſion 
of the Monochord in Phil, Tranſ. N. 238. by Dr. 
Halls. 7 | 
| MONOPOLIZERS, are ſuch Perſons as com- 
bios gether ro engroſs, and to raiſe the Price of 
oods. 
MONSOONS, 


Saxon Meaſure con- 


are ſhifring trade Winds in the 


E. Indian Ocean, which blow periodically, ou 
6, | 0; 
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for half a Year one way, others but for 3 Months, 


and then ſhift and blow for 6 or 3 Months direct- 
ly contrary. | | 

MOON. The reaſon why the C always ſhews 
the ſame Face towards us is becaule ſhe revolves 
round her Axis in the time of her Periodical 

th. | 

117 if in moving in her Orbit round the Earth 
The did not do ſo, but that the Horizon of the Disk 
a b kept always parallel to ir ſelf in all Poſitions, 
tis plain, that as the Moon moves on in her Orbit, 
new parts of the former dark Hemiſphere will be- 
gin to be enlightned (or rendred viſible to us 37-08 
appears plain from the Figure annexed. For ſup- 
poſe the Moon to have moved in her Orbit from 
1 to 2, and that her Diameter ab keeps parallel 
40 its ſelf in its firſt Situation; then her viſible 
Hemiſphere will be, not as before a db, but eg: 
and when ſhe comes into Poſition 3, her viſible 
Hemiſphere will be c ad, inſtead of à d b, as at 
firſt: and laſtly, when the Moon is at 4, her vi- 
fible Hemiſphere will be a« b, which in the firſt 
Poſition was totally inviſible. And this cant be 
otherwiſe, if the Moon in her Revolution round 
the Earth, don't alſo revolve round her own Axis 
in the ſame exact ſpace of Time: But if you ſup- 
poſe her ſo to turn round her Axis, that the Diame- 
ter 4b ſhall always be in a Normal Poſition to 
the Line EC; as in the 2d and 3d Poſitions ef 
and cd are; tis plain the Moon muſt by ſuch a 
Motion round her Axis, always ſhew the ſame 


brations, &c.) ſhe really doth, 


Face to you, as in fact (abſtracting from her Vi- 


— 


| 
——————*c 
VL PS 


2 


N 
| 4. d 
The Annual Regreſſion of the Moon's Nodes is 


25 Degrees, and the Nutation of her Orbit about 
20 Minutes. | 


The Phænomena of the Moon, on which, as 


Foundations, the Lunar Aſtronomy is built, are 
ſuch as theſe. vo 


1. Thar the Moon moves daily from N to 


_ Eaſt, and almoſt in the ſame Line with the Earth, 
or nearly in the Ecliprick. _ 

For all the 5 Planets deſcribe leſſer Or- 
bits round their Primary, as they do round the Sun; 
and the Plains of their Orbits are not very diffe- 
rent from that of the Ecliptick, and theſe Secon- 


dary Planets do alſo move the ſame way as the 
Primary ones. 


Vol. II. 


1 


her a little viſible in even ſolar Eclipſes. 


2. But yet the Moon doth not move accurately 
in the ſame Plane of the Ecliptick, deviating ſome- 
times a little to the North, and ſometimes to the 
South ; as is apparent from her Meridian Alti- 
tudes. The Plane of her Orbit being inclined to 
that of the Ecliptick, and interſecting it, in 2 Points 
which are called the Moon s Nodes. 

3. The Phaſes of the Moon are continually 
changing; ſomerimes ſhe cannot be ſeen ar all, 
then ſhe appears horned, biſected, gibbous, and 
at laſt round or full: and ſo on again in an Inverſe 
Order. | 3 

For being a Spherical Opake Body, and re- 
ceiving all her Light from the Sun; tho he will 
always illuminate one Hemiſphere of her, yet in 
the New-Moon, when that Hemiſphere is entirely 
turned from you, and her Body between the Sun 
and their Eye, tis impoſſible for her to appear vi- 
ſible: But as ſoon as by her Motion forward in 
her Orbit, part of that Hemiſphere comes to be 
obverted to the Earth, ſhe will begin ro appear 
Falcated or with Horns of Light, and when ſhe is 
gor to be 90 degr. from the Sun, ſhe will ſhew juſt 
one half of her illuminated Hemiſphere, Sc. 


4. The Eclipſe of the Sun happens only at the 
New-Moon, tho not at every one; and that of 
the Moon only when ſhe is at the Full, tho not at 
every Full-Moon; as is plain from the Reaſon and 
Nature of Eclipſes. =: 


5. Thar obſcure part of the Moon's Body 
which the Sun's Rays do not illuminate, when ſha 
iis Horned or Gibbous, or even in a Solar E- 
clipſe, is not totally inviſible, bur appears with 
a reddiſh dirty coloured Light; and that Light 
ſeems to come to the Moon by Reflection from the 


n | 


For when the Moon is at New to us the Earth 
is at Full ro the Lunar Inhabitants ; and the Light 
of the Earth being abour 15 rimes greater than 
that of the Moon, and the Moon fo little as not to 
obſcure above a 20th part of the Earth, the Light 
from the Earth may eaſily be ſuppoſed to rende 


6. The Eclipſes of the Sun and Moon don't hap- 
pen alwayb in the ſame places in the Zodiack but 
in others moving ſtill gradually backward or in 
Antecedentia, | | 5 

The Reaſon of which is, that the Moon's Or- 
bit is different from that of the Ecliptick, inter- 
ſecting it but in one Line, whoſe extreme Points 
are called the Nodes, and which Nodes do annu- 
ally move backward or in Antecedentia « Bur the 
Eclipſes cannot happen but when the two Lu- 
minaries are in or near theſe Nodes; where- 


fore, Gc. 


7. There is a very ſenſible difference in the ap- 
parent length of the Moon's Diameter, at diffe- 
tent ties : 

For the Moon's Orbit being Elliptical, her Di- 
ſtance from the Earth will be very different, as ſhe 
is in different parts of that Ellipſis; and tis found 
that her apparent Diameter is nearly reciprocally 
proportional to her Diſtance, which Diſtance is 


both greateſt and leaſt in the Syzygies, becauſe the 
Excentricity of the Ellipſis is there greateſt. 


5 D | 8. The 


—_ — — "IR 


MO O E 


8. The apparent motion of the Moon is not al- | Nor is this ſtrange, if you confide 
ways equal, but greater and leſs by turns, and and diflimilar mutations above- ment 
that very ſenſibly. | : 

Which Phænomenon ariſes from ſeveral Cauſes} 14. The Light of the Moon reflected 
concurring together, The firſt cauſe of which is weak, that even in the Full- Moon, it 
ſome Inequality even in the mean motions of the Burning-Glafſs be brought to afford th 
Moon; for in the Earth's Perihelia the Moon is gree of Heat. 
carried ſomething flower than in the Aphelra, | The Rays of Light have their force d 

Ihe next caule is the Elliprick Figure of the Lu- (ar leaſt) as the Square of their Diſt 
nar Orbit, from whence the Moon muſt move conſequently the force of the Sun's Ray 
faſter in her Perig.eum than in her Apog.eum ; as is ro us from the Moon, to thoſe that come tc, . 
the caſe of all the Planets. directly, is decreaſes, at leaſt, in the Proportion 

A 3d cauſe, is the continual changing of the Ec- of the Square of the Moon's diſtance fro 118 
centricity of the Moon's Orbit; from whence | Earth, to the Square of the Moon's Semi- diami. 
muſt ariſe a greater difference of her Velocity inter; and by Calculation it will be found th * 
her Perigzea, and of her Tardity in her Aprgea in| the Light of the Moon brought hither, will be i : 
the Syzygies of the Apſes' than in the Quadra- force bur rhe fifty thouſandth part of that which 
Lures. comes hither directly from the Sun. ; 

To all which we may add, that the Moon's | | 
Motion ir ſelf is a little rerarded from the Syzygies| 15. The ſame Face of the Moon nearly, is al. 
ro the Quadrarures, and then accelerated a little | ways turned towards the Earth. 
again from thence to the Syzygies, in every Lu-] The reaſon of which is, that ſhe turns round 
nar Month. her own Axis, in the time of her menſtrual mo. 

5 3 +; tion round the Earth, as I have demonſtrated a. 

The monthly motion of the Moon in the Eclip- | boye, | 
tick is ſwifteſt (ceters paribus) when ſhe is in the 
Syzygies, and ſloweſt when ſhe is in her Quadra- 16. And yer there are ſome Librations of this 
tures to the Sun, ps Face, ſo thar ſome more Eaſtern and Weſtern parts 

The reaſon of which is ro be had, not from any | of it, and ſometimes ſome more Northern and 
Syſtem of Aſtronomy, but from the Phylical Prins | Southern do alternately appear. 
ciples of the Newtonian Philoſophy. The reaſon and cauſe of which Librarory Moti- 


on, Sir J. Newton, I think, firſt diſcovered or com- 
10. Thar place where the Moon appears leaft,q municated. | 


and where her Motion is floweſt, doth nor keep Ef Po 
always in the ſame degree of the Ecliprick, bur | Dr. Hool, Op. Poſt. p. 80, $1. accounting for the 
moves ſenſibly forward, or in conſequentia. Reaſon why the Moon's Light affords no vifible 
For tho her Ayogæum go forward in the Syzy-| Hear, faith, that the Quantity of Light which falls 
gies and backward in the Quadratures, yet be-] on the Hemiſphere of the Full-Moon, is rarified in- 
cauſe the former motion is near twice as ſwift as | to a Sphere abour 288 rimes greater in Diameter 
the latter, the exceſs in the whole Revolution of | chan the C before it arrive to us; and conſe- 
the Apſes muſt be forward, and conſequently the avently. that the Moon's Light is 104368 weaker 
Apogæum will move on in conſequentza, as by ob- than the Light of the Sun: Wherefore it would re- 
ſervation tis found it really doth. . quire 104 368 Full Moons to give a Light equal to 
that of the Sun at Noon. „ | 


r the varicu; 
10ned, 


to us is {G 
e leaſt de- 


ecreaſed, 


nce ; and 


reflected 


11. The Latitude of the Moon is moveable or | 5 
changeable, being ſometimes greater and ſometimes 1. To find the Moon's Age. 
leſſer (according to the various Poſition of her Or- - 
bir ro che Sun) even in the ſame degrge of proper | To the Day of the Month (ar any Time) add 
Longitude. = the Epact (ſee that Word) for that Year, and the 
his difference of Latitude ariſes from the va- Months from March, (including both Months) to- 

rious Inclination of the Plane of the Moon's Orbit gether, the Sum, if under 30, is the Moon's Age; 
to that of the Eclipticx. For, as was ſaid above, | if above 30, ſubſtract thirty out of it, the remain- 
there is an Inequality even in that Inclination; | der is the Age of the Moon. 
when the Line of the Nodes is in the Syzygies, N. B. If the Month have but 30 days, you muſt 
the Angle of rhe Inclination is greateſt, and leaſt ſubſtract bur 29 inſtead of 30. 
when that Line is in the Quadratures, and of a | 


mean Quantity in the intermediate Poſitions. ' Example, May 26. 1708. 
12. The Moon's Orbit is more or lels circular Epact 18 

according to its various poſition in reſpect of the Days in May 26 

Sun. OT Months from March 3 


And fo ir muſt be, fince as was ſhewn above, 


the Excentricity of her Orbit is greater when the 47 

Line of the Apſes is in the Syzygies, than when it Deduct.—30 

is in the Quadratures, by almoſt half the leaſt — 
Excentricity. = The Moon's Age 17 Days» 


13. The motion of the Moon is very unequal, | If the Time propoſed had been between Fan. J. 
and diflimilar to its ſelf, whether you conſider ir | and March the firſt, you muſt have uſed the Epatt 
in different parts of the ſame Month, or in the for the Year before, 
ſimilar parts of different Months. 
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Multiply her Age by 4, and divide the Product 
by 5, the Quotient will give the Hours, and N 
Remainder multiplied by 12 will give the 4 
nutes, when the Moon is leſs than 15 Days old; 
bur when more than, that, you muſt ſubduct 15, 


and work with the remainder as before. 


Example. May 26. 1708. 


Moon's Age 17 Days. 
Deduct 15 


| 3 
Multiply by 4 
Divide by 5) 8 (1 hour, 36 m. 
3 


, 


| 4 
Multiply by 12 
36 Minutes. 


* 


3. To find the time of the Moon's Shining. 


"i To find * Moon's being upon the Meridian MOON's Parallax. There are two v ys © 


- Multiply her Age by 48, and divide the Pro- 
duct by bh - the Quotient ſhall be the Hours and 


the Remainder the Minutes: Thar is, if the Moon 


be under 15 Days old; but if above, ſubſtract the 


» Time of her Shining, found as above, from 24 


Hours, the Remainder will be the Time of her 


Shining in the Morning. 


Example, May 26. 1708; 
| Moon's Age 17 Days, 
ng 


136 
68 


. 60) 8 16 (13h, 36m. 


| from 24 hours : 660 
Saubſtract 13h. 36 m. — 
Remains che) — — — SIG 


Time of her > 10h. 24M, | 180 
Shining __ 


CON — 


1 | 


4; To find how many Signs and Degrees the Moon 
i departed from the Sun ſince her laſt Confuncti- 
on with him, or ſince the laſt New Moon. | 


Double the Moon's Age, and divide the Pro- 
_ dnt by 5, the Quotient is the Signs, and the Re- 
mainder (multiplied by 6) are the Degrees. 


Example, May 26. 1708. 
The Moon's Age 17 Days. 
5 2 

y 


5) 34 (6 Signs, 
30 


Remains 4 
Muliply by 6 


Therefore the Moon is gone from 24 Degrees. 
the Sun 6 Signs We 24 Degrees, | 
Vol. II. 
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2 


mo 


_— 


finding the Moon's Parallax. | 


1. From the Aſtronomical Tables, che Moon's 
place muſt be accurately had for che Moment of 
the Obſervation; and then you muſt find by Cal- 
culation and by the Tables of Refractions, how 
many Degrees and Minutes the Centre of the C is 
elevated above the Rational Horizon. At the ſame 
time alſo exactly, by a large Aſtronomical Qua- 
drant, Sextant, Sc. adjuſted with Teleſcopical 
Sights, Sc. rhe Elevation of the Moon's Centre a- 
bove the Horizon of the Obſerver mutt be taken in 
Degrees and Minutes. The difference between 
thoſe two Altitudes will be the Parallax of the 
Moon at the moment of the Obſervation and for 


that particular place of the Moon; which being 


found, the Horizontal Parallax may be had by this 
Analogy; As the Coſine of the Moon's Altitude 
to Radius : : ſo is the Quantity of the preſent Pa- 
rallax, ro the Moon's Horizontal Parallax. 

2. Without Aſtronomical Calculation, the 
Moon's Parallax may be thus found : Let her Dia- 
meter be accurately taken by a good Teleſcope 
and Micrometer, when ſhe is on or near the Meri- 


greateſt ; the difference of theſe two apparent Dia- 


meters, being given, in the ſame Night, you may 


detetmine the entire difference between the Hori- 
zontal and Vertical Diameter by the former Ana- 
logy. And from this difference, which is propor- 
tional to the Earth's Semi diameter, both the 
Moon's Diſtance and her Parallax may be found 
by an eaſie Calculation. And by the beſt Obſer- 


been found to be about 57 Minutes, and conſe- 


| quently her mean diſtance from the Earth about 
60 Semi-diameters of the Earth; or about 24000 


Miles Engliſh, J 

MOORS : The Lords Bayliffs in the Iſle of 

Man are called by this Name ; their Office is to 

ſuminon the Courrs for the ſeveral Sheadings. 
MORAL Phzloſophy or Moral Diſcipline, is 


what is uſually call d Ethicks in the Schools, be- 
[ing a practical Science which explains the Narure 


and Reaſon of, and withal teaches and Inſtructs us 


[how to acquire that Felicity or Happineſs which is 


agreeable ro Humane Nature, 

MORAL Actions or As, are ſuch as render the 
Rational and Free Agent good or evil, and conle- 
quently rewardable and puniſhable, becauſe he 


doth them. 7785 %%% op 2 
MORESK-Work or Morisko-Work, is a kind of 
Antick-work in Painting or Sculpture, after the 
manner of the Moors, conſiſting of ſeveral Gro- 
teſco's. | 5 4 5 
MORSUS Diaboli, is the Term which ſome 
next the Ovaria) of the Tube Fallopiane ; becaule 
their Edges there appear jagged and torn, _ 

MORTARS of Mr. Coehorn, are made of 
Hammer'd Iron of abour 4 Inches Diameter ar 
the Bore, ren Inches and a half long, and nine 
Inches in the Chaſe. They are fixed at an Eleva- 
tion of 45%. on a Block of Oak of about 20 Inches 
long and 104 broad, and about 4 thick. Theſe 
like Hand-Mortars, throw Hand-Grenadoes, 
They are uſed chiefly in the bottom of the Trenches, 
where they are placed about a Yard diſtance one 
from another, having each a Soldier to attend it; 


and there is an Officer to every 46 or 50 of chem. 


5D 2 They 


dian, and when near the Horizon, the (ame Night; 
2 Meridian apparent Diameter will be the 


vation, the Moon's mean Horizontal Parallax hath 


Anatomiſts give to the outer Ends (7. e. thoſe 
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| They fire ſometimes 60 or 70 of thele together, the former Motion, it is either added t 
| which throw their Shells into the Covertway, &c. {tracted from it, according as a Motion ariſine 
| | and make a very terrible ſlaughter. from a Compotition of thoſe two, is determined 
MORTISE or Mortaiſe, is the Workmens | MOUNT-EGG ; after Tin from the burnt Or 
| word in Architecture for the Hole made in one is melted down and remelted, there will ſometime. 
piece of Timber to receive the Tennon of another remain a different Slugg in the bottom of the Flog. 
| piece. . this they call Monnt-Egg ; and tho of a Tin co. 
| MOR TMAIN Statute: There was a Statute | lour, yet is of an Iron nature, as hath been found 
| made in 7 Edw. I. de Terris in manum mortuam by applying a Magnet to it, | | 
| non ponendi; to reſtrain the donation of any Lands | MUD-SUCKERS, Limiſuge, are a ſort of 
| or Tenements to Religious or Pious uſes, where | Warer-Fowl which ſuck out of the Mud of Chan- 
| they lay in a Dead Hand, without Succeſſion or | nels, Sc. ſome oily Juice or Slime with Which 
| due Service to the Lord and the King. After they are nouriſhed ; hence they are always deli. 
| | which Statute the Lands ſo given away were for- cate Fleſh, and their very Guts uncleanſed from 
| feired to the King, if the immediate Lord of the the Excrements are uſually eaten, as thoſe of 
| Fee made not his Claim within a Year after ſuch | /oodcocks, Sc. Theſe Mudſuckers have therefore 
| Alienation. very long Bills and broad near the Tip, 
| When the King by ſpecial Licence diſpenſed| MULIER, a Term uſed in our Common Law. 
wich this Statute of Mortmain, there was a previ- ſome think to be a Corruption either from the 
ous Inquiſition ad quod dampnum, and a return Latin Melzor or the French Meilieur, and ſigni 
upon Oath that it would be no prejudice to rhe | fies the Lawful Iſſue preferred before an Elder 
Dignity and Revennes of the Crown. This Law | Brother born out of Matrimony. Others will haye 
is now relaxed by Stat. 39. Elix. c. 5. of giving | it to be derived, quaſi ex muliere natus & non ex 
Lands to Hoſpitals; and by 14 of Car. II. c. 9. a- concubind; and fo they uſe the word Filius mulie. 
bout purchaſing Lands and Tenements for the| ratus, in oppoſition to a Baſtard ; and in this Senſe 
Poor within London and Weſtminſter. the Scotch alſo ule the word, and therefore this 
MOSAIC Work, is corruprly fo called; it laſt Erymology is moſt probable. 
ſhould be Muſaisk ; in Latin Muſivum Opus, and MULTA or Multura Epiſcopi, was formerly 2 
ſometimes tis called alſo Pavimenta Teſſelata. Fine or Mult paid to the King, that a Biſhop might 
MOTION: From the firſt of Sir I. Newton's | have power to make his laſt Will and Teſtament. 
three Laws of Motion or Nature mentioned under | as alſo to have the Probate of other Mens, and the 
this word Motion in Vol. I. by way of Corollary | granting Adminiſtrations. | | 
may be inferred, (I.) That no Particle of Matter, MULTIPLICATION : It often happens that 
or any Combination of ſuch (that is, no Body] tis needleſs to expreſs at large all the Figures of 
whatever) can either move of it ſelf, or alter the| the Product, eſpecially where the Factors have 
direction of its Motion, becauſe tis entirely paſ- each many places of Decimal Parts; and there- 
five and indifferent as to motion or reſt ; ſo that] fore the following Compendium is as uſeful as tis 
neither Motion or Reſt are eſſential to Matter. curious, | | | 
(2.) Tis plain alſo from hence, that naturally off Suppoſe 3.141592 were to be multipled by 
it ſelf, no Body can ever move in a Curve Line; 52.7438; and that a Product which ſhould have 
for ſince all Motion is originally and naturally re- 4 places of Decimals, would be enough for the 
Ctilinear, tis impoſſible that any Body can move | preſent purpoſe. Firſt write down the Maltipli- 
in a Curve or Line that is not ſtrait of it ſelf 5 be- cand, and ſet the place of Unztes in the Multiplier 
caule then ir muſt of ir ſelf continually alter the di- | under that Figure of the Multiplicand, whoſe 
rection of its Motion, which cannot be, by the for-| place you intend to keep in the Product. Thus 
mer Corollary ; wherefore the Motion of the Hea- let 3.141592 be the Multiplicand, and you would 
venly Bodies in Circles or Ellipſes cannot be ac-] have bur 4 places of Decimals in the Product; 
counted for by the Natural Laws of Motion; but] place therefore 2, the place of Unit es in the Mul- 
it is owing to the Will of the great Creator that] tiplier, under 5 the 4th place of Decimals in the 
| they are kept®in their Orbits, by an attractive] Muliplicand. Thus, 3.141592 
- force. _ - | - 8347.25 
Prom the Second of the three Laws of Motion] After this place all — 
| it follows, that all Effects will always be propor-| rhe other Figures of 157 0796 
tional to their Adequate Cauſes; and thus if a-|the Muriplier in a 62832 
ny degree of any 88 will produce any degree | contrary order; viz. 21991 


O, Or ; {ub. 


— — 


of Motion, a double degree of the ſame force the 5 Tens in 52 to 1257 
will produce a double degree of Motion, a Triple, the Right- hand in the 94 
a Triple, and ſo on in any Ratio whatſoever. | place of Unites, and 25 


And this Motion muſt proceed on in the ſame Dire- all the Decimal parts — 0 | 
Ction with that of the moving Force, becauſe tis to the Letr-hand, as 165-6995 The Product 


from That only that the Motion ariſes ; and Bo? you ſee in the Exam- . with 4 places of 
dies once in motion cannot change their direction] ple. Then in multi- Decimals only. 


of rhemſelves. 1 LEY plying begin always a | ; 

And if a Body be already in motion, the mori-| ar the Figure in the Multiplicand that ſtands over 
on ariſing from a force impreſs d, if ir be in the] the Figure you multiply by; ſetting down the 
ſame direction with that of the former Motion, it] firſt Figure of each particular Product, directly 
will encreaſe it in proportion to its power; but if underneath one another, only you muſt have re- 
it be impreſſed in a contrary Direction, it deſtroys| gard to the Increaſe which would have ariſen 
the former Motion either totally or in part, that is, | out of the Multiplication of the two next Figures, 
equal to the force of the Impreſſion. And when] which ſtand to the Right-hand of that Figure in 
it hath a Direction any way Oblique to that of | the Multiplicand which you begin with. Thus 
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Thus, ſay 5 times 9 is 45, and one which would] and carry back the Blood; the laſt to carr y thither 


ariſe from 5 multiplying 2, makes 46; therefore 
write down 6 and go on as in common Multipli- 
eien, 1 5 a 3 
Then with the next Figure 2, lay twice 5 is 103 
which with the Increaſe that would ariſe from 
2 multiplying 9; will be nearly two Tens to be 
put down inſtead of the Cypher. Then ſay, twice 
1 is 2, and one to be added from rhe twice 5 1s 33 
therefore write down 3, and go on as uſually. 
Text goon with 7, and ſay, 7 times 1 is 7, but 
from the Conſideration of 7 being multiplied inro 
the two Figures 5 and 9, which ſtand to the Right- 
hand of the 1, there will be 4 to be added; ſo 7 
and 4 make 11, write down 1 and carry 1, Sc. 


Another Example will make all plain. 

Ler257.356 be to be mulriplied by 76.48, and 
the Product to be entirely conſiſting of Integers 
without Decimal Parts. FE 

Firſ write down 257.356 
the Mulriplicand, and 84.67 
then let 6, the placeof 
Unites, in the Multi- 18015 
plier under 7 the 1544 
place of Unites in 103 
the en 20 
cauſe you are to have . 
no Decimal Parts) 19682 The Product 
and write down the clear of Fracti- 
other Figures in a ons. 

ntrary order, as a- . 
_ directed; proceeding alſo with each ſingle 
Figure as is there taught. | 


MULTONES Auri, were formerly pieces of 
Gold Coin impreſt with the Figure of a Sheep or 
Lamb (perhaps the Agnus Dez) from whence they 
had this Name, Multo being then uled for a 
Sheep, as Mutto and Muto was allo, whence _— 
word Mutton, This Coin was more common in 
F-ance; bur that it was ſometimes uſed alſo in 
England, appears by a Parent of 33 Ed. 1. 

MUNDICK, is a Marchaſfite found in the Tin 
Mines, of a colour White, Yellow or Green. They 
ſometimes call it Maxy ; it ſeems to be a kind of 
Sulphur, becauſe Fire only ſeparares it from the Tin, 
and it evaporates into Smoak. The Mundick Ore 
is eaſily known by its brown ſad-colour'd glitter- 
ing, and by its ſoon colouring your Fingers. Some 
ſay this nouriſnes the Tin, and yer they ſay alſo, 
where much Mundich is found there is little or no 
Tin; and 'tis certain, that if there be any Mun- 
dick left in melting the Tin, it makes it thick and 
crudch, as they ſpeak; that is, it is not ſo ductile 
as otherwiſe it would be. "Fs 


MUNIONS, in Architecture, are the ſhort up- | 


right Poſts or Bars that divide the ſeveral Lights in 
_ a Window Frame. 45 . 
MUsCLE; a Maſcle is only a Bundle of Fibres, 
which being cloſely compacted at each end make 
the two Tendons, each of which is inſerted into 
ſome fixt parts of the Body. Every one of theſe 
Fibres conſiſts of a prodigious number of leſſer 
Fibrille, which are ſo many very flender Elaſtich 
Canals bound about by ſmall tranſverſe parallel 
Threads, which divide theſe hollow Fibrille into 
fo many Elaſtick Cyſtes or Veſiculæ, which are or- 
bicular, being formed of two Concave Segments 
of a Sphere. Into every one of theſe Veſicule, an 
Artery, Vein and Nerve enter; the firſt to bring 


— 


the Liquidum Nervorum or Nervous Juice, which 
mingling in the Ve/icale, with the Blood, doth ve- 
ry probably (it having an Acid taſt, and therefore 
conſiſting of Particles which are pointed and ſo 

ualified to prick and break the Globules of the 

lood) ler out the impriſoned Elaſtick Air which 
before was contained in the Globules into thoſe 
little Veficule, whereby the Elaſtick Cells of the 
Fibres will be blown up, and thereby their Lon- 
gitudinal Diameters, from Cell to Cell ſtraitned; 
and this muſt contract the length of the whole 
Fibre, and ſo move that Organ, to which one of 
the Tendons is fixt. This, Aich Dr. Cheyne, Phil. 


true manner of Muſcular Motion. 

He thinks alſo, that the broken Shells of theſe 
Globules are carried back by the Veins to the 
Lungs to be new formed; which is the reaſon that 
Muſcular Motion is fo conſtantly and uniformly 
| performed, as long as the Blood globules and ani- 

mal Spirits are in ſufficient ptenty. _ 

MUSCULUS Tube novus Valſalvæ vel Palato- 
Salpingeus, is a Muſcle ariſing Broad and Tendi- 
nous from rhe Edge of all the lunared part of the 
Os Palatz, ſeveral of its Fibres being ſpread upon 
the Membrane that covers the Foramen Narium, 
then growing into a {mall thin Tendon, it is reflect 
ed about the Hook-like Proceſs of the inner 41 
of the Proceſſus Pterigoidæus internus, and is inſert- 
ed carnous into all the membranous, fleſhy and 
cartilaginous parts of the Tube. Its uſe is to di- 
late and keep open this Channel. Myogr, compa- 


| rate Specim. p. 47. 


MUSCULUS Auricule Anterior, is a new (5th) 
Muſcle of the Auricle, and added to the 4 before 


diſcovered by Caſſerius, by the diſcoverer of it 
Valſalva-in his Treatiſe of the Ear. 


It ariſes from the inveſting Membrane of the 
Temporal Muſcle, above chat part of the Jy2oma 
which proceeds from the Os Temporis; thence run- 


ning ſtrait down, it parts into two, one of which 


rhe Concha; and the other a little higher, into the 
fore- part of the Cavity of the Scapha. He de- 


from their ſituation he gives theſe Names to 


MUSCULUS Anti. Tragius 5 ciated Bedies he 


ER owns theſe are not to be ſeen. - | 
MUSICK. What follows is a brief Account of 


genious Mr. ohn Perks, 


Sound, or Sound ſo manageable as to pleaſe the 
Ear and Fanſie of the Hearer, | 


trembling motion of the Air, excited by the per- 


Pipe, Ge. 5 F 
This Trembling of the Air is Quick or Slow, 
according to the Impreſſion given by the Voice or 
Inſtrument. The quicker the Trembling is, the 
more acute and ſharp 15 rhe Sound ; and the flower, 
the more grave and flat, ©. a 
The ſame degree of Quickneſs of rhe Trem- 
bling or Pulſes of the Air being continued, the 
ſame Sound or Note is continued alſo, Hence a 
founding String keeping the ſame Note to the laſt, 
ſhews, chat irs Vibrations are in equal Time from 
| the greateſt to the leaſt Ranges of its morion. 


- 


The 


Prin. Natural Religion, p. 221. is undoubtedly the 


is inſerted to the fore part of the upper Cavity of 


ſcribes there alſo two new Muſcles more, which 


MUSCULUS Trags, and but in lean ema- 
the Elements of Muſick, communicated by the In- 
The thing conſidered in Muſick is Harmonical 


The Senſe of Sound#is cauſed in us by the 
cuflion . of fome ſolid Body, as a Bell, String, 
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| The ſhorter a Muſical String is, cæteris paribus, = | Ng, r 
N the quicker are its Vibrations, and the more acute} From what hath been ſaid it follows, chat 
its Note: And, contrary wiſe, the longer a String | , _ 'S, 
is, the more flow are its Vibrations, and the more] #27 pul 8 AnEight oro. 
| grave its Note. ; hens 8 3 | the Acu- 2 Of the | A Fifth, | 
Hence the Proportions of the degrees of Acute- a | ter N 3 | lower | 4 Fourth. 
neſs and Gravity of Notes are compured from the | If 45 2 Note, A greater T), 15 


| ug; 4 2 . be equal ? 4 
| Diviſions of a Monochord,or ſtrained Muſical String. 16 „ a4 +5 the Con- A leſſer Thi 
| The Proportion of Qui ckneſs in the Vibrations ; F = Time E | cord is [4 th he 
of two Strings, and alſo of the Pulſes of the Air 54 A leſſer Sixth, 
| excited 2 is rn or "57 pl ro the Wi | | | th. 
| Lengths of the Strings; ſo twice the Length gives en two Notes in any of the preced a 
—_ - (ang paribus) half the Quickneſs of Pulſes (or | portions one to racked are Cundel 3 
half the number of Pulſes in the ſame time.) If their Sounds are agreeable and pleaſing to the Ear 
| the Lengrhs are as 3 to 2, the Velocity of Pulſes is | and are therefore called Concords, Of theſe the 
| as 2 to 3, G. Hence the Relation or Proportion | Eighth and Fifth are called Perfect Concorde, 
of Muſical Notes is determined as follows. Thirds and Sixths are called Imperfeci Concord, 
| | Rs, | | | The Fourth anciently accounted a Concord) is by 


e EE 0 B | Modern Muſicians accounted a Diſcord to the 
N Fig. 1, — — in Conſort-Muſick, as wanting ,a Fifth ad, 
1 5 8 B | compleart the Harmony. LY 
| Fig. 2. T 75 ; «4 The above-menrioned are all the Simple Con- 
To VS. 2 b 3 cords chat the Ear allows of. If the Proportion 
** i B | between any two Notes be compounded of the Pro. 
Fig. 4. 5 b B bortion of an Octave with that of any other Con. 
Fig. 5. — —j—— — |cord, it retains the Name and Nature of the add 
5. - f ed 
l 1 Concord. So a Tenth, that is, an Eight and Third, 


Fig. 6. ee is accounted but a Third ; and ſo of the reſt. 
N | All other Proportions between 2 Notes found: 
| Fig. 1. Let AB repreſent a Muſical String (ſup- [ing together produce Dyſcords, or Sounds harſh 
bi poſe a Baſe Viol) ſtrained fo as to give a clear and unpleaſing ro the Ear, the Coincidences of 
i Sound. Let it be divided into two equal parts at C. the Pulſes being roo remote one from the other, 
Stop the String at C, and the part CB (being By this it appears, that Commenſurability in the 
truck) will ſound an Octave or Eighth to the Norte | Quickneſs of the Vibrations is neceſſary to Concr. 
of the whole String A B when unſtopt. CB is in | dance; and the ſmaller the Numbers are that ex- 
length to AB as 1 to 23 and the Vibrations of CB | preſs the Proportion of the Pulſes in the ſame Time, 
to thoſe of AB (in the ſame Time) as 2 to 1. | or the nearer their Coincidences, the more perfect 
Hence the Proportion of an Octave or Diapaſon is | is the Harmony. And conſequently if their Pulſes 
Dupla, Double, 210 1. | be of Incommenſurable Velocities, the Diſcord will 
- 5 be in the higheſt degree harſh and diſpleaſing. 
Fig. 2. Let the String AB be divided into three | From this Account of Concords and Diſcords 
equal Parts, of which AC is one. If the String] may a Realon be given of ſeveral Phænomena of 
be ſtop'd in C, the part C B will found a Fifth to Sounds, as particularly why two Strings of a Baſs 
the Note of the whole String. CB is to AB Viol that are Vniſons or Octaves one to the other, 
(in length) as 2 to 3, and the Vibrations of CB if one be ſtruck, the other will tremble ſo as to be 
are to thoſe of A B as 3 to 2 in Quickneſs. Hence | ſenfibly perceived if a ſmall bit of Paper be laid 
the Proportion between the two Notes of a Fifth on ir. For the String that is ſtruck putting the 
(Diapente) is Seſquialtera, 3 to 2ꝛ2. Air into a certain degree of trembling, which be- 
8 3 | ing the ſame, or next degree of Proportional 
Fig. 3. Let AC be a Quarter of the whole | Quickneſs to that of the unſtruck String, ſets it a 
String A B. Stop in C, and the part CB will trembling alſo. This Experiment (and others of 
ſound a Fourth to the Note of the whole String | like nature (Dr. Holder very well illuſtrates by 
AB. Hence the Proportion between the Notes of | the Inſtance of a Pendulum, which if you blow in- 
a Fourth (Diateſſaron) is Seſquitertia, 4 to 3. to motion, and continue to blow uniformly as it 
e | begins to go from you, it may be continued in 
Fig. 4. Ler AC be a fifth part of the String | motion as long as you pleaſe ; bur if you blow ir- 
AB. Stop in C, ſo wil CB ſound a Greater] regularly (ſometimes as it goes and ſomerimes as 
| Third to the Note of the whole String A B. The it comes) its motion will be check d and at laſt 
Proportion therefore of the Notes of a Greater or | ceaſe. . | | 
Sharp Third is Seſquiquarta, 5 o 4. | Being once in a Room where was a Baſs Vicl, 
Comp 3 b 1 and ſtriking one of the Strings, a lcole Quarr of 
Fig. 5. Let AC be the ſixth part of AB. Stop | Glaſs in the Window jarr'd every time that String 
n C, ſo will CB ſound a Leſſer or Flat Third | was ſtruck, which it would not do upon ſtriking 
0 AB, whoſe Proportion ,is therefore Seſquiguin- any of the other diſcording Strings. The reaſon 
a, 80 . A _ x of which ſeem to be, that the Times of the Vibra- 
— Jrions of the looſe Quarry were equal (or in near 
If DB (Fig. 4.) be J of AB, DB will ſound a Concordance) to thoſe of the String. 
Greater Sixth to AB, | From the foregoing Proportions may thoſe of 
| | | | all other Muſical Intervals be computed by Com- 
If CB (Fig. 6.) be of AB, CB will ſound a [pounding or Dividing. III give a few Inſtances, 
4 e/Jer Sixth to AB. R and for more refer to Dr. Holder's 8 225 | 
principle: 


MUS 


mn 


Prenciples of Harmony, where all things are more 
fully treated of. 5 | 
Let it be required to find what Proportion the 
extreme Notes will have of Fourth and Fifth ad- 
ded together. The Proportion of the Notes of a 
Fifth is expreſt by +, that of a Fourth by +: Com- 
pound theſe Proportions, ſo 2c = , which 
is the Proportion of an Octave: Whence it appears 
that a Fourth and Fifth added together make an 
Eighth. Again, to find the difference between a 
Fifth and a Fourth; Divide 4 by + UV) 2 (=I it 
gives 5, which is therefore the Proportion of a 
greater Tone by which a Fifth and Fourth differ. 
To find the Difference between a Greater Sixth 
and a Fifth; Divide + (the Proportion of a Great- 
er Sixth) by + (that of. a Fifth) it gives 
[;) (=> ] which is the Proportion of a Leſſer 
Tone, | 
To find the Difference of a Fourth and Greater 
Third; Divide 5 by 4 [L) 7 (I it gives 15, 
hich is therefore the Proportion of a Semi-tone 
(or leſſer gradual Interval) by which a greater 


Third and Fourth differ. In like manner may o- 
ther Intervals be compared. | 

In a gradual Series of 8 Notes there are con- 
' tained 5 Tones (or whole Notes) 5 Greater and 2 
Leſſer, and 2 Semz-tones (or half Notes) whoſe 
Order among themſelves is different according to 
the Key. 

The Key is the Principal or Fundamental Note 
of a Tune, to which the reſt have proper Relati- 
ons, and with which the Baſs always concludes, 

The Key is called Flat or Sharp, not as to rhe 
Key- note it ſelf, but with reſpect to the Third, 
Sixth and Seventh above it. A Flat Key is that 
which hath above it (and reckoning from the Key) 
a Leſſer Third, Sixth and Seventh; and a Sharp 
Key is that which hath a Greater Third, Sixth and 
Seventh; the 2d, 4th, and 5th being the fame In- 
tervals in both Keys. 

The annex d Figures ſhew how a String is to be 
4 to expreſs the Notes in a Flat or Sharp 
ey. 
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Fig. 1. AH is the whole String; whoſe ſou 
Elves the Key-Note; B, C, D, 2 N 
1 ms (or Stops) to expreſs the Notes of a Flar 
The Numbers ſer to each little part of the Lin 
fe ttle part of the L 
Mew the Proportions of the next meier Nee? 


one to another, and alſo of the Lenpths of Strinss 
* — theſe Diviſions to H: 50 5 aa 
tween D and E, ſhews, that D H is to E H as 
10 9 9 ; dſo of the reſt, | 
pon the Arched Lines is expreſt the Relation 

of the ſeveral Notes to the Ks, and alſo af hs 
ſounding 
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concerning the Proportions of 


ſounding part ro the whole String. So EH is 2 


of a whole String, and ſounds a Fitth to the Key. 
In like manner Fig. 2. ſhews the Diviſions in a 
Sharp Key. Fl, 
Suppoſe AH (Fig. 1.) be a Line 24 Inches long, 
then will AB be 2: Inches; AC 4 Inches, AD 
6 Inches, AE 8 Inches, AF 9, AG 10 Inches, 
Aa 12 Inches. | 
To expreſs the Notes of a Sharp Key, tet AH 
(Fig. 2.) be a Line 24 Inches long, then is AB 
23 Inches, AC 4+ Inches, AD 6 Inches, A E 8 
Inches, AF 93, AG 11+, Aa 12 Inches. | 
If a middle-fiz'd Gut- ſtring be ſtrained over a 
Line thus divided at about a fifth part of an Inch 
diſtance from the Line, the Diviſions mark d in the 
Line will ſhew where to ſtop the String ſo as to ex- 
preſs the ſeveral Notes. | 
Above and below the Eighth the Notes aſcend 


and deſcend in the ſame order repeated, and there- 


fore all Eights are called by the ſame Names, and 
(in the Gamut) ſigned with the ſame Letters of the 


Alphabet. | 


J cannot here omit two Obſervarions that have 


been made relating to what has been ſaid: The 


firſt by Sir Iſaac Newton in his Treatiſe of Light 
and Colours, where conſidering the Colours pro- 
duced by the Sun's Light paſſing through a Tri- 
angular Glaſs Priſm, and meaſuring the Space that 
each of the Seven Colours (Red, Orange, Yellow, 
Green, Blue, Indico, Violet) take up, he found 
the Diviſions of the whole length of the coloured 


Image, to be the ſame with that of a Monochord 


into the Tones and Semitones of an Octave. See 
pag. 92. of his Opticks. 


The other Obſervation is eee 4 Kae, Ape 


the Notes in a full Cloſe up- 
on an Organ or Harpſichord, 
viz. that they are as che 


Numbers 1, 2, 3, 4, 5, 6, 3 f — 


in order, beginning from the 21 — 04. 
Bas, as is here prick d eee eee ve 
down. 8 4 e 


- OR „ Kt han 


All the Notes commonly uſed in Muſick are 
compriz'd in their order in a Scale which is call'd 


"The GAMUT. 
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Sometimes Ledger-lines are added ” Es 
below as occaſion requires. Fu 

In the firſt Column are ſet the Names . 
the Keys, or Notes, are commonly 62 3 * 
Gamut, A re, &c. In the ſecond Column are Fa 
the 7 Letters belonging to the ſeveral Lines __ 
Spaces. The third Column contains the c 
and ſhews how many Degrees, or Notes, they a E 
one above or below the other; which bein 
known, the other degrees of Diſtance are +; 
compured. Wn HET 

Five of theſe Lines, with their Spaces, are com 
monly ſufficient for the pricking of a Tune; there. 
fore is the whole Scale divided into 3 Syltems 8 
Staves, compaſſed in by Arched Lines. Of cel 
the lower 5 belong to the Baſs, and are diſtinguiſh: 
by this mark 2: upon the Line of F. The upper 
moſt 5 Lines contains the Treble Part, Which 


hath for its Cliff S. or Gs upon the Line of © 
The Tenor, or middle Part, hath for its Cliff this 
mark -#- upon the Line of C, which only is its 


proper Line, the other 4 being borrow'd f 
Treble and Baſs. Do ears 


eally 
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Of Sol-fa-ing, and Tuning Notes when prick'd down, 
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B is I E 
When B and E are Vela mi ſtands in A 


In learning to ſing it is neceſſary that the Notes 
Names, Places, and difference in Sound from each 
other be well known, and a Habit got (by pra- 
ctice) of naming and tuning them right at ſight. 
The Names in uſe are but theſe 4 Mondſylla- 
bles, ſol, la, mi, fa; which yet muſt (and has 
been) ownd incongruous; for ſeven diſtint 
Notes ſhould certainly have as many Names to di- 
ſtinguiſn them by. I ſhall therefore (after I have 
given a ſhort account of the Uſe of thoſe Names) 
propole another way of naming the Notes in Sing- 
ing, which I judge (and have found by Experi- 
ence) to be better. 8 | 
In order to Sola a Tune (that is, to name and 
tune the Notes right) the place of mi muſt be firk 
known, which is B in the Scale, as being che next 
Note above three Tones immediately ſucceeding 
each other. In caſe of Flats (b) and Sharps ( 
the place of mi is found as in this Table. 


B E and A are | D 
When) F and C are Sharp, mi ſtands in) C 
CF G and Care? G 


1 The place of mi being known, you aſcend a- 


bove mi by fa, ſol, la, fa, ſol, la; and deſcend 


below mi by la, ſol, fa, la, ſol, fa, calling all 


Eights by the ſame Name, 

Ai in B. PW 
EEE 
Sol la fa fol la mi fa fol la fa fol la mi. 

Mi in A. | 


la fa ſol la mi fa ſol la fa ſol la mi. 
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I'll now propoſe the other way of naming the 
Notes, that I mention d before. 24 

The Seven Mufical Notes being expreſt in the 
Gamut by the 7 firſt Letters of rhe Alphaber, 4, 
B, C, D, E, E, G; let theſe Letters be their Names 
whereby to expreſs them in Singing. Only, for 
better Sound's ſake, and to accommodate them to 
che Variations by Flats and Sharps, let A and E be 
 call'd IA and IE. Let F be call d FA (with a broa- 
der ſound, as in the word Fall.) G and C are to 
be pronounc d Ge and Ce; ſo will the 7 Names be 
14, B, Ce, D, LE, Fa, Ge. When A and E are 
mark d to be Flat ar the beginning of the Staff of 
Lines, let them be called m4 and mE; when B 1s 
Flat call it Be, as in the word Benefit. When F 
js mark d to be Sharp, let it be call d Fa, as in the 
word Fatal. When C is Sharp call it Cee (its pro- 
per Name.) In like manner, when G is Sharp, let 
it be call'd Gee, not Ge. 1 

By this means the proper Letter expreſſing each 
Note is preſerv'd, and alſo a proviſion made for 
variation of the Name according as the Note is 
varied to Flat or Sharp. 


Examples of the Notes Names: 
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D, IE, FA, Ge, IA, B, Ce, D, IE, Fa, Ge. 
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Ce, IA, Be, Ce, D. D, mE, Fd, Ge, A, Be, Ce, D, mE · 
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Fa, Ge, 14, B, Ce, D, IE, Fa, 
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Io fing a Tune true according as it is prick'd, 
is beſt and ſooneſt learnt by the aſſiſtance of one 
skill d in Muſick ; but where ſuch cannot be had, 
a Perſon who has naturally a Muſical Ear and 
Fancy, may (by the Method I ſhall here direct) 
attain to a competent Skill in Plain-Song lat leaſt.) 
In order to which I ſhall only ſuppoſe, thar he can 
ſing the Tune of Six Bells, which (with us in 
England, where that number of Bells is ſo com- 
mon) is no great thing to ſuppoſe in a capable 

earner, | 

There being in every Octave fix Tones and two 
Semitones (as has been ſhewn) it is neceſſary to 
true ſinging, that theſe Tones and Semitones ſhould 
keep their proper places. In order therefore to 
know and diſtinguiſh Tones and Semitones, the 
Learner muſt obſerve, that in the Tune of Six 
Bells, the Third and Fourth Notes (or Bells) are 
diſtant a Semitone; all the reſt are diſtant (each 
from its next) by a Toe, A good Ear will eaſily 


obſerve the Third and Fourth Notes to be nearer in 
Sound than the reſt; 
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To apply the Tune of Six Bells to Notes prich d 
8 in the Treble Cliff. l 
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IA, Ge, Fa, IE, D, ee. E, D, Ce, B, IA, Ge. 
1/t, Bar. 284d. Bar. 
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14, Ge, Fi, IE, B, Ce. 
34. Bar. 


In this Example (conſiſting. of 3 Bars or Divi- 
ſions) you have in the firſt Bar the Notes of Six 
Bells, beginning at the Leger- line above the Staff, 


in the Gamut.) Begin with your Voice pretty 
high (that you may after reach the lower Notes 
in the other Bars) and ſing 3 or 4 times diſtinctly 
the firſt fix Notes, calling them 1, 2, 3, 4, 5, 6. 
Then call them by their proper Names (ſet under 
the Staff) IA, Ge, Fa, IE, D, Ce; ſinging them 
in the ſame Tune that you did the Numbers 1, 2, 
3, 4, 5» 6. 

Proceed to the Second Bar, but firſt ſing your 


former ſix Notes once or twice over, holding out 


the Note IE a little longer than the reſt; then re- 


peating only the Three laſt Notes of the firſt Six, 
begin ar /E in the Second Bar, and ſing IE, D, Ce, 


B, IA, Ge, in the Tune of Six Bells, keeping 
the Three firſt Notes of this Six in the ſame Tune 
with the Three laſt of the former Six. So are you 


ſtop at the lower 44, (one Note ſhorr of the laſt 6) 
you will have a compleat Octave from IA above 
If your Voice will reach another ſix Notes, you 


may, in the Third Bar, repeat the two laſt 


E, D, Ce, In the Tune of Six Bells. 


IE, D, Ce, B, 14, Ge. Ge, 14, B, ce, D, IE. 
4th. Bar, 5th, Bar, 
. 
. 
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A, Ge, Fa, IE, D, Ce. Ce, D, IE, Fa, Ge, 1.4. 
6th, Bar. | 7th. Bar, 


In the 4th Bar, having ſung the 6. Notes IE, D, 
Ce, B, IA, Ge, in the Tune of 6 Bells ſeveral 
times, try to ſing them backward, as in the 5th 
Bar, Ge, IA, B, Ce, D, IE; which with a little 
heed may eaſily be done, as may alſo the other 
Six, beginning ar /A in the 6th Bar. 

Here nore, 1. Thar the Tune of Six Bells may 
begin either at IA or IE, and no where elſe with. 
our altering the Property by Flars or Sharps 
of which anon. 2. Thar the two Semitones lie, 


one between B and Ce, and the other between /K 
and Fa, | 


Vol II. 
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which is the place of 4, (according to the order 


led gradually one Note above an Octave. If you 


ro IA below, which is the order of Notes in a 
Flat Key. ; | 


Notes of the foregoing Six, and ſing IA, Ge, Fa, 
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f The fame Directions will ſerve for the follow- 
irg Notes ſet in the Baſs Cliff, and therefore 1 
{all only ſer down the Notes. 


i, „ „, „ 3s 6. i, 2, 3, 43 3» 6, 
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14, Ge, Fi, IE, D, Ce. IE, D, ce, B, 14, Ge. 
Iſt. Bar 2d. Bar. 
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14, G, Fa, IE, D, Ce, 
34. Bar, 


1, 2, 3, 4» 3, 0: C, 5s 4s 35 2, I. 
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E, D, Ce, B, IA, Ge. Ge, Id, B, Ce, D, IE. 
4th. Bar. | 5th, Bar. 
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I, 2, 3, 4, 5, 6. E, J, 4, 3s 2, l. 
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14, Ge, Fa, IE, D, Ce. Ce, D, IE, Fa, Ge, lA. 
6th, Bar. 7th. Bar. 


Examples of riſing and falling the Voice by Leaps 


in the Treble Cliff. 
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IE, D, Ce, B, IA, Ge. IE, D, Ce; IE, Ce; Ce, IE. 


1ſt. Bar. 2. 


1 43 3 4, . 1, 2, 3, 4» 53 
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8 IE, D, Ce, I; E, I; , E. 
h 3. | | 4. 


1, 53 57 J. , - "Me, 4 3, 63; 1, 6; 6, I, 
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IE, A; Id, IE. IE, D, Ce, B, Id, Ge; IE, Ge; Ge, E. 
| 5. ; | 


I, 2, 3, 4, 55 6. 6, 5, 4, 3 2, I. | 
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IE, D, Ce, B, IA, Ge. Ge, 14, B, Ce, D, IB. 
| | 6. 
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e. FP, 33 Ge, B; B, Ge. Ge, IA, B, Ce ; 
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ezeee,, ih B, Ce, D; Ge, D; D, Ge. 
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10. 


In the firſt Bar, ſing the 6 Notes in 074, 
the 2d Bar, ſing only the 3 firſt _ 3 
times, then skipping the ſecond Note D ane 1 
Ce ſeveral times, and then upwards Ce 15 E, 
like manner proceed to the following Bars 6 
ing the Notes in each Bar as they are prick'g 8 4 
you have learnt to raiſe and fall the Voice by — 
Leaps there ſer down. | has 
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IE, D, Ce, B, 14, Ge. Ce, B, 14, oc, 
. 12. 
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IA, Ge, Fa, IE, D, Ce; Ce, Ce; Ce, Ce. 


In the 12th Bar, ſing the 6 Notes, and in ſine- 
ing hold Ce the 3d Note, ſomewhat longer — 
the reſt, the better to hit it in beginning afterwarg 
at that Note: Then in the 12th Bar begin at Ce 
and repeat Ce, B, 14, Ge, ſeveral times, and then 
going 2 ſteps back, ſing Six from IA to Ce below 
which will be an Octave to the Note Ce above. 


Examples of raiſing and falling the Notes by Leaps 
in the Baſs Cliff, 
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IE, D, Ce, B, IA, Ge. IE, D, Ce; IE, ce 3 Ce, IE. 
1. Bar. a 2. | ENT 


I, 2, 3, 43 I, 4 3 4, J. 1, 2, 3, 4, 53 
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IE, D, Ce, B; EE, B; 3, IE. IE, D, Ce, B, Id; 
3. — 
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IE, IA; IA, E. UE, D, Ce, B, Id, Ge; IE, Ge; Ge, E. 
8 | Jo | 


I, 25 3, 4, 5, 6. 6, 3, 45 3, 2, 7. 
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IE, D, Ce, B, 14, Ge. Ge, 1.4, B, Ce, D, IE. 
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Ge, IA, B; Ge, B; B, Ge. Ge, IA, B, ce; 
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Ge, ce; ce, Ge. Ge, Id, B, ce, D; Ce, D; P, Ge. 
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Ge, 14, B, Ce, D, IE; Ge, IE; IE, Ge. 
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4, Ge, Fa, IE, D, Ce. Ge, Fa, IE, D, Ce, 
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IE, D, Ce, B, IA, Ge; Ge, Ge; Ge, Ge. 


When Flats or Sharps ( b, M are fet at the be- 
pinning of the Staff by the Cliff, they alter the 
places for beginning the 6 Notes, by removing the 
Semitones (one or both) from their original places; 


the flat Ib] removing its Notes a Semi tone lower; 


and the ſbatp L removing them a Semitone 
higher. When litre ate no Flars and Sharps, the 
Tune of Six Bells begins at IE and JA only; in 
other Caſes as follows. 


| Be isflat I begin the CIA & O. 
WhenS Be and ME are flat e Tune of 5 Ge & D. 
| mA, Be & mE are flat 6 Bells at C Ge & Ce. 

Fa is ſharp begin che (B & UE. 
Fa and C are ſharp F Tune of B & Fa. 


When 
| C & Fa. 


Fa, G & C are ſharp/ 6 Bells at 
An Example when B and E are flat. 

va D 2, 3» 4 33 6. 1, 2, 3, 4. J, 6, 
[= — —— ——— ==] 
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It may be a good way to give Learners a Noti- 
on of the Alterations made by Flats and Sharps, 
in the Diſtances of the Notes, to divide a Line 
into 12 equal parts (which will do for this pur- 
pole, tho in. ſtrictneſs they ſhould not be all equal) 
as the Line A a is here divided. Provide 8 little 


ſquare Papers with theſe 8 Letters 4, B, C, D, E, 


F, G, a, upon each, one; and place them as on 
the underſide of the Figure, which ſnews their na- 


tural order, and the places of the Semitones be- 


rween B and C, and berween E and F. Suppole 
I ſhould now ſee the order of rhe Tones and Semi- 
tones when B and E are ſigned flat in the Staff 


thus, == to do this, I remove the Papers 


mark d with B and E, one degree (auſwering to a 
Semitone) lower, or nearer to A; and then the Pa- 
pers will ſtand in order as above the Line, and 
the two Semitones are now between A, B, and 
D, E. In caſe of Sharps, the Letter deſign d to be 
ſnarp muſt be remov d one degree (or twelfth part) 
higher, or nearer to 4. : 

Thus may all the Varieties be repreſented to the 
Eye, and the Reaſon of beginning the Six Notes 
as 1s directed, be alſo underſtood? 


Of the Quantity of Notes as to Time. 
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Ge, Fa, mE, D, KC, ; 


An Example when F and C are ſharp, 
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Fa, IE, D, C, B, IA. B, IA, Ge, Fa, E, D. 
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1, 2, 3, 4, Ge. ä 
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Fa, IE, D, Gs &c. 


By the Table above, and theſe two Examples, 


may be underſtood how to place the Six Notes in 


any other caſe of Flats and Sharps, or in other 
Cliffs. The Semitones in all caſes, lie between the 
3d and 4th Notes of the Six. 


See more, with | Application ro Pſalmody in 4 
Treatiſe called, 4 New and Eaſie Method to 
learn to ſing by Book ; Printed for V. Rogers 
in Fleerftrect. >. | 


D m 


e 


(according to their places in the Staff of 5 Lines) 
regard 1s alſo to be had to the Length or Shortneſs 
of Time they are expreſt in, which is known by the 
Figute or Shape of the Character by which they 
are prick'd on the Lines. | 


as follows; 
Breve, Semibreve, Minim, Crotohet, Quaver, Semiqua ver- 


e 


| 


The Strokes or Marks fer after each Note are 
called Reſts or Pauſes, and denote a ceaſing or in- 
termiſſion of the Sound for the time of the Notes 
they are join d to. — 


. 


Beſides the giving to Notes their right Tune 
Vol II. res ! rignt Tut 


The Names and Figures of the uſual Notes in 
reſpect of Time, and their correſpondent Reſts are 
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Reader to Books for farther Information. 
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The Proportion of the foregoing Notes, one to 
the other, is expreſt in this Scheme. 
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One Breve is equal in Time to two Semibreves; 


one Semibreve to two Minims; one Minim to two 


Crotchets, &c. 


When a Prick (.) is ſet after any Note, it in- 
creaſes its Quantity half as much more. So ( 
"ig equal in Time to (9) a Semibreve and. Minim. 
A prick'd Minim (70 is equal in Time to (15 


a Minim and Crotchet. 
If the words one; two, three, four, be pro- 
nounc'd in a reading Tenor, the time of pronoun- 


cing each Syllable may be accounted the Meaſure | 
or Time of one Crotchet ; and conſequently one, 
two, gives the Time of a Minim; one, two, three, 
of a prick'd Minim ; one, two, three, four, of a Se- 


mibreve. : 
This may ſuffice for an Entrance, referring the 


of Singing in different Cliffs 


The difference of Cliffs is what doth perples 
Learners. They who can ſing in the Treble Cliff, 
are at a loſs when they come to the Tenor or Baſs 


Cliffs : I will therefore here give a Table, where- 
in all the uſual Cliffs (or Poſitions of them) are ſo 
compar'd and order'd, that he who can ſing readi- 
ly in one Cliff may ſing in any other in the Table. 


4 Table whereby all the uſual Cliffs may be BY 4 


to any one Cliff deſir d. 
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Staff; and conſequently what is 


| Treble Cliff only, and would ling Notes p 


| | e 
== SF g= = 72 e 
— pp — =D= 
| 8 | TTH—EIS 
. . =—.@e.s 
b === == === 


— 2 
GC — —— — 


This Table, conſiſting of 7 Staves | 
contains in each Claſs all thoſe (ufnal \ aſks 
wherein the Semitones lie in the ſame places of > 
| 1 CC rick'd in 
Cliff, may be ſung (or play'd) as if it v OY 
in any other Cliff of the ſame Claſs e Une 


E. G. Suppoſe a perſon hath leaint to ſing in the 
rick d in 


| the Tenor Cli f on the middle Line with F N, th 
. | . 1 n 
= ler him look for this Cliff in the Table and 
he will find it in the ſecond Claſs, where, at the 
beinning is F that is, the Treble C1; with 

B Hat. If he therefore ſing the Notes as if the 
were in the Treble C/iff with B flat, he'l] ſing . 
true as if he had underſtood the Tenor Cliff. 


Th Ge, IA, B, Ce, D, IE, Fa, Ge. 
Examp. f e 


38 —5 8 


Fd, Ge, A, Be, Ce, D, IE, Fa, 


L 
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In this Example, the Cliff at the beginning of 
the Staff, is that to which the Notes are prick'd, 
and the Names (as in the Tenor Cliff) are ſer a. 
bove them. At the End is ſer the Treble Clif, in 
which the Notes may be ſung, and their Names 


_ | (as accounted in the Treble Cliff) as ſet under, 


Dr. Walls, in Phil, Tranſact. N. 243, takes into 
Conſideration the ſtrange Reports we have of the 
Power of the Ancient Muſick ; and tho he judges | 
they are in a great degree Hyperbolical, if not 
Fabulous ; yer he thinks roo that ſome account 
may be given of the great Effects it's ſaid to have 
had, from theſe Conſiderations. N | 

1. Thar Mufick was then, if not new, a rare 
Thing; which the Ruſticks, on whom ir is report- 
ed ro have had mighty effects, had ſcarce ever 
heard before; and on ſuch, a little Muſick will do 
great Feats; as we find at this day a Fiddle or a 
Bagpipe hath at a Country Morice Dance. 

2. Their Muſick was much more Simple and 
Plain than Ours now: They had no Conſorts of 
2, 3, 4, or more Voices or Parts; bur one ſingle 
Voice or Inſtrument a-part; which to a rude Ear 
is much more taking than compounded Muſick: 
The not excccding their Capacity, whereas This 
confounds them quite, and is by no means diſtin- 
guiſnable by them, ſo as to affect them with the 
| Harmony ot its Parts. 


3. Muſick, with the Ancients, was of a much 


larger extent than what we now call by that Name; 


for Poetry and Dancing (i. e. comely Motion) were 
then accounted parts of Muſick when it had arriv- _ 
to ſome degree of Perfection. And we fee that 


| Verſe of it ſelf alone, if in good Meaſure, and mo- 


ving Words, and this ſer to a Muſical Tune, ſung 


A by a decent agreeable Voice, accompanied with 


ſoft Inſtrumenral Muſick only, if with any; 7: e. 
ſuch as doth not drown or obſcure rhe empharical 
Expreſſions (like what we call Recitative Muſick, 
|tho' I doubt not more juſtly managed; for 1 i 
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the ſame Tone did nor ſerve with them for ma- 
king Love, Fighting, and delivering Letters) will 
work ſtrangely upon the Ear, and move all rhe Af- 
ections ſuirable to the Tune and Ditty, eſpecially 
if attended with a Geſture and Action ſuitable; for 
we ſee that ſuitable Action alone doth on the Stage, 
give great life and force to words; and there- 
fore all this together might eafily operate very 
| ſtrongly on the Fancies and Aﬀections of Ordinary 
People not uſed to ſuch kind of Treatments: For 
if the deliberate Reading of a Romance (when 
well penn'd). will produce Mirth, Tears, Joy, 
Grief, Piry, Wrath or Indignation ſuitable to the 
| reſpective Intents of it, much more would it do, 
if accompanied with all theſe Arrendants. 

4. If it be ask d, why may not all this be done 
now ? I anſwer, no doubr it may : if rhe Addreſs 
be made in proper Words, emphatically ſpoken, 
and in juſt Meaſures, with moving Arguments, 
pronounced by an agreeable Voice, and attended 
with a decent Geſture, and not drown'd by too 
much Muſick, or over acted by apparent Aﬀecta- 
tos. | | 

5. We ſhould underſtand alſo, that rhe uſual 
Deſign of what we now call Muſick is very diffe- 
rent from that of the Ancients ; for that which we 
call ſo, was bur with them the Harmonick, i. e. 
bur one part of their whole Mufick, which con- 
ſiſted of Words, Verſe, Voice, Tune, Inſtrument 
and Acting. | 

6. When Muſick arriv'd to good Perfection it 
was applied by the Ancients to the exciting this or 
that particular Affection, Paſſion or Temper of 
Mind ; the Tunes and Meaſures being ſuitably ad- 
apted to ſuch Deſigns, whereas thoſe are now al- 
moſt quite neglected in our preſent Muſick; the 
chief Deſign bring now to pleaſe the Ear, when 
by a ſweer mixture of different Parts and Voices, 
with juſt Cadences and Concords intermixd, a 
| grateful Sound is produced: Bur this only the ju- 
dicious Muſician, or one a good while uſed to 
ſuch Compoſitions and Performances can diftin- 
ulſh. %% | 
, 7. Tis true, that even this Compound Muſick 
admits of different Characters; ſome is more Brisk 
and Airy, others more Solemn and Grave, as the 
different Subjects do require. Bur that which is 
moſt proper ro excite particular Paſſions or Diſpo- 


firions, is ſuch as is more Simple and Uncom- 


pounded ; ſuch as a Nurſes languid Tone lulling 
her Babe ro ſleep, or a continued Tale (as in Fe- 
land) or reading in an even Tone; or the ſoft 
murmur of a little Rivuler running upon Gravel 
or Pibbles inducing a quiet repoſe to the Spirits: 

and on the other hand, the briskneſs of a Jig, c. 
on a Violin exciting to Dance; for theſe are more 
operative for ſuch Ends than Elaborate Compoſiti- 
ons of Full Muſick, | | 

The ſame excellent Author in N. 249. hath a 
judicious Diſcourſe about the Imperfection of that 
noble Inſtrument an Organ; where he obſerves, 
Thar each Pipe is deſigned to expreſs a diſtinct 
Sound ar ſuch a Pitch, or at ſuch a determinate 
degree of Gravity or Acuteneſs, i. e. as it is now 
called of Flatneſs or Sharpneſs; and the Relative 
or Comparative Conſideration of the two or more 
ſuch Sounds or Degrees of Flatneſs or Sharpneſs 
is the Ground of what we call Concord and Di, 


cord; that is, a ſoft or harſh Coincidence. Con- 


cerning which there was among the Ahcient Greeks 


thagorean : But both agreed thus far, that Dzateſ- 
ſaron and Diapente do rogether make up Diapaſon; 
J. e. a Fourth and a Fifth make up an Eighth. And 
the difference of theſe two, of a 4th and a 5rh 
they agreed to call a Tone; which we now call a 
whole Note. Such is that in our preſent Mutick of 
la mi; for la, fa, ſol, la, or mi, fa, ſol, la, is a per- 
fect ath, and la, fa, ſol, la, mi, or la, mi, fa, ſol, 
la, is a perfect Fifth. The difference of which is 
la, mi; and this the Greeks called the Diazeutich 
Tone, which-disjoins two Fourths on each fide of 
it; and being added to either of them, makes a 


Fifth; which was That, in their Muſick from 


Meſe to Parameſe, or in Ours from A to B, ſup- 
poſing mi to ſtand in B fa B mi, which is accoun- 
ted its natural Poſition. . | 

Now in order to this Ariſtoxenus and his Follow- 
ers took that of a 4th, as a known Interval, by the 


judgment of the Ear, and that of a Fifth likewiſe, 


and conſequently that of an Octave, as the Aggre- 
gate of both, and thar of a Tone as the difference of 
thole Two. And this of a Tone (as a known In- 
rerval) they took as a common Meaſure by which 
they eſtimated other Intervals: And accordingly 
they accounted a Fourth to contain two Tones 
and , a Fifth three Tones and -, and conſe- 
quently an E:ghth fix Tones, or five Tones and 


Muſicians talk of Notes and half Notes at this day; 
ſuppoſing an Octave ro conſiſt of twelve half 
Notes. | : 0 


Bur Pyrbageras and thoſe thar follow d him, not 


== Which is more than 
a. And this being the Caſe they allow- 


ed to the Dzazentich Tone, la, mi, the full propor- 


tion of 9 to 8, as the unalterable difference be- 
tween the Fifth and the Fourth, All the difficulty 
was how the remaining Fourth, viz. mi, fa, fol, la, 
ſnould be divided into 3 parts, ſo as to anſwer 
pretty near the Ariſtoxenians two Tones and an 
half; and might all together make up the Propor- 


tion of 4 to 3, which is that of a Diateſſaron or 
Fourth, . 


two Sects of Muſicians; the Ariſtoxenian and Py- | 


Many 
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Mary attempts were made to this purpoſe, and 
according to theſe, they gave Names to the diffe- 
rent kinds of Muſick, viz. the Diatonick, Chroma- 
tick and Enharmonick, with the ſeveral Species of 
leflet diſtinctions under theſe General. 

The firſt was that of Euclid ( which obtained 
generally for many Ages) and which allows to fa, 
fol, and to ſol, la, the full Proportion of 9 to 8; 
and therefore to Fa, ſol, la, which we now call the 
greater Third; that of 81 to 64 3 fot IXI, and 
conſequently to that of mi, fa (which is the re- 
mainder to a Fourth) that of 256 to 243; for 34) 


3 (42, i. e. if our of the Proportion of 4 to 3, we 


2 43 


take that of 8 1 to 64, the Reſult is that of 255 ro 
243. To this they gave the Name of NeIHE. that 
is, the Remainder (over and above two Tones.) 
Bur in common Diſcourſe; when we don't aim at 
{peaking exactly, nor defire ro be ſo underſtood, 


tis uſual ro call it an Hemitone or half Note, as be- 


ing very near it; and the other two whole Notes: 
And this is what Ptolemy calls Diatonum Ditonum, 


(or the Diatonick kind with two full Tones.) A- 
, gainſt this it 1s objected, That the Numbers of 81 


to 64, are too great for that of a Ditone or greater 
Third; which is not harſh ro the Ear, but is ra- 
ther ſweeter than that of a ſingle Tone, whoſe Pro- 
portion is that of 9 to 8. And in that of 256 to 
243 the Numbers are yet greater much; where- 
as there are many Proportions (as 5, 5, 2, 5) in 
ſmaller Numbers than that of 9 to 8, of which in 
this Diviſion there is no notice taken, and conſe- 
quently this Diviſion is not the moſt convenient. 
To rectify this, there is another Divifion 
thought more convenient; which is Ptolemy s Dia- 
tonum Intenſum, of the Diatonick kind but more 
Intenſe or Acute than the other; and this inſtead 
of two full Tones for fa, ſol, la, affigns what we 
now call a Greater and 4a Leſſer Tone; and this 
ſeems to have been more followed by the nicer 
Muſicians of this and the laſt Age. To fa, ſol; they 
aſſign the Proportion of 9 to 8, which is their 
reater Tone, and to ſol; la, that of 10 to 9, which 
rhey call the /efſer Fone ; and therefore to fa, ls, 
the Ditone or greater Third, that of 5 to 4; for 
1 X=, and conſequently ro mi, fa, which 
is remaining of the Fourth, that of 16 to 15. for 
£)4 (S t; that is, if out of that of 4 to 3 you 
take that of 5 to 4, there remains that of 16 
to 15. „ 
Omitting to ſpeak of the other ways of Divi- 
fion, this ; is what we now call an Hemitone or 
bal, Note in mi, fa: is that of the greater Tone in 
fa, ſol ; and that of the leſſer Tone in Jol, la. 
Only with this Additron, That each of theſe 
Tones is now, on occaſion, by Flats and Sharps di- 
vided into Hemitones or half Notes; which anſwers 
to what the Greeks called the change of Mood; and 


Which is now done by removing mi to another 


Key, viz. aN: and His 
This by the help of Flats and Sharps, as they 
are now called, (dividing each whole Nore by its 
greater or leſſer into two half Notes, or ſuch as we 
call ſo.) The whole Ove is divided into 12 Parts 
or Intervals, contained in an Organ berween 13 
Pipes; and rheſe are commonly called Hemztones 


middle) between D and C, flatter than ; 
ſharper than C fy ene and 
According to this, ſuppoſing mi to Itand in B c, 
B mi (which is accounted its natural place) 8 
Sounds of each Pipe are to bear theſe Proporti : 
one to another, viz. 585 
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mi, fa & ſol % la fa & fol & la Þ „ 
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And ſo in each Octave ſucceſſively following: A 
if che Pipes in each Octave be fired to r 
theſe Proportions of Gravity and Acuteneſs it will 
be ſuppoſed according to this Hypotheſis, to be 
perfectly proportioned. 

Bur inſtead of theſe ſucceſſive Proportions fc; 
each Hemztone, it hath been found neceflary (if I do 
not miltake the Practice) fo to order the 13 Pipes 
containing the 12 Intervals or Hemitones, as that 
their Sounds, as to Gravity and Acuteneſs, ſhall be 
in continual Proportion (that is, each to its next fol. 
lowing in one and the ſame Proportion) which al. 
together fhall compleat that of the Octave or Dia. 
paſon, or as 2 to 1, whereby it comes to paſs, chat 
each Pipe doth not expreſs its proper Sound, but 
very near it, tho ſomething varying from it: And 
this they call Bearing, which is ſomewhat of Im- 
perfection in this noble Inſtrument the Organ, the 
Top of all. | 


Ir may be ask d, Why may not the Pipes be ſo 
ordered as to have their Sounds in juſt proportion 
as well as their Bearing 2 : 

I anſwer, ir might very well be ſo, if all Mu- 
ſick were compoſed to the ſame Key, or as the 
Greeks call ir, the ſame Mode; as for inſtance, if 
in all Compoſitions, mi were always in B fa B mi, 
then the Pipes might be ordered in ſuch Propor- 
tions as I have now deſign d. But Muſical Com- 
poſitions are made in great variety of Modes, or 
with great diverſity of the Pitch. Mi, is not al- 
ways placed in B fa B mi, but ſometimes in Ele 
mi, ſometimes in A la mi re, &c. And indeed 
there is no one of theſe B Pipes but may be made 
the Seat of mi; and if they were exactly to any 
one of theſe Caſes, they would be quite out of or- 
der for all the reſt. As for inſtance, if mi be re- 
moved from B fa B mi (by a Flat in h) to Ela mi, 
inſtead of the Proportions but now deſigned, they 
muſt be thus ordered. 


| 


B B. C R. D F. E. F P. G N. A. B. 

a &. ſol B la & mi fa R ſol R la fa. 
18 17 20 8 18.27 6 n 12 16. 
17 T6 15 18 19 16 15 175 T6 is 18 5 

| Where it 1s manifeſt, that the removal of 17 

doth quite alter the whole ſeries of the Proportions 


or half Notes: Not that each is preciſely an half And the ſame would again happen if mi be re- 


Note, but ſomewhat near it, and fo called. I ſay 
by Flats and Sharps, becauſe ſometimes one and 
ſometimes the other is uſed: As for inſtance, a 
Flat in D or a Sharp in C, do either of them de- 
note a midling Sound (tho' not preciſely in the 


moved from E to 4, by another Flat in E: and a- 
gain if removed from 4 to D, and ſo perpetually. 
Bur the Hemitones being made all equal, they do 
indifferently anſwer all the Poſitions of mi (tho 
not exactly to any) yet nearer to ſome than to 

ö F others; 
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others ; whence ir is that the ſame Tune ſtands 
better in one Key than in another. | 
Nor can this ever be remedied, bur only in 
part, by making the Imperfection ſomething leſs 
by the Interpoſition of quarter Or half quarter 
Notes, &c. for it hath been long ſince demonſtra- 
red, that there is no ſuch thing as a juſt Hemitone 
practicable in Muſick (and the like holds for the 
diviſion of a Tone into any other number of e- 
qual Parts) for ſuppoſing the Proportion of a Full 
Note or Tone to be 4 or as 9 to 8; that of the half 
Note muſt be, as V. 9. to the „. 8. that is, as 3 
to the . 8. or 3 to 24/2: which are incommen- 
ſurable Quantities : and that of a Quarter Note 


will be as J. 9. to V. 8. which is yer more in- 


commenſurable. And the like for any other Num- 


ber of equal Parts; which therefore will never fall 


, 


| 


in with the Proportions of Number ro Number. 
So that this can never be perfectly adjuſted for 
all Keys, without ſomething of Bearing, by mul- 
tiplying the Pipes. Unleſs for every Key, or for 
every different place of mi there be a different Set 
of Pipes, of which this or that is to be uſed, ac- 
cording as (in the Compoſition) mi is ſuppoſed to 


— 


bros Harmonics ejuſdem Ptolemæi. (Qui ſoli 
reſtant ex Gracis MHuſicæ Scriptoribus nondum 
Editi.) G. L. cura F. Walliſti in Folio. 

Syntagma Muſicæ, Treating of Muſick Philoſo- 
phically, Mathematically and Practically, by 
J. Birchenſha, Eſq;. 

Muſica Speculativa des Mengoli. Bologna. 1670, 

to. 

Philoſophical Eſſay of Muſick. Lond. 1677. 470. 

A Treatiſe of the Natural Grounds cf Harmony, 
By Dr. Holder. Lond. 1694. 8 vo. 

An Eſſay to the Advancement of Muſick. By Tho, 
Salmon, M. A. 1572. 8v0, 

Marci Meibomii Antique Muſices Scriptores. G. L. 
Amſt. 1652. 

Morley's Introduction to Muſick, 

Des Cartes's Muſick, 

Fo. Cochei Tetrachordon Muſices, 

Cleonidis Mufica, Fol. | 

Fabii Stapulenſis Elementa Muſices. 

Salmon's Theory of Muſick in PH. Tranſ. 
N. 302. | | 


MUTUUDM, in the Civil Law, is a Loæn ſim- 


be in this or that place, Which vaſt number of | ply ſo called; or a Contract introduced by the 
Pipes for every Octave, would greatly encreaſe the | Law of Nations, in which a Thing that conſiſts 
Charge, and after all, make the whole impracti- in Weight (as ſuppoſe Bullion) in Number, as 
cable. | = | Money; or in Meaſure, as Corn, Wine, Oil, Sc. 


is given ro another upon condition that he ſhall re- 
Authors of Note who have treated on this Sub- turn another Thing of the ſame Quantity, Nature 


Inherirance, run from him, for the apprehending | 


and reſtoring him to his Lord again, | i 
NATURAL Hiſtory, is a Deſcription of any of | 


| the Natural Products of the Earth, Water or Air, 


ſuch as Beaſts, Birds, Fiſhes, Metals, Minerals, 


Plot's Natural Hiſtory of 4 Oxfordſhire. 


C Staff ordſhge. 
Hiſtoria Naturalis de Terrante. fordſog 


Merret s Pinax Rerum Naturalium Anglie. 


NATURE. Beſides the three 8 of this 


ject of Muſick. , and Value upon demand. | 
| | So that this is a Contract without Reward, 
Claudii Ptolemæi Harmonicorum Lib. III. By | and admits, properly ſpeaking, of no Recompence. ; 
Dr. Wallis, Oxon. 1682. 4to. And rherefore where Ule and Intereſt is agreed 
Porphyrii Comment. in Lib. 4. Harm. C. Ptolemei on, they ariſe from ſome diſtinct particular Argu- 
atque Manuelis Bryennii Comment. in 3 Li- ment, or by Cuſtom of the Countty. 
ö NAT NAT 
; NAMATION, is the ſame as Diftreyning or | Ornithologia (ejuſdem Authors) ſive de Avibus, 
7 taking a Diſtreſs ; and in Scotland tis uſed | Moufettus de Inſet. Lond. 77 SES 
2 for Impounding, f : F Garneri Hiftoria Animalium, 
3 NASALIS or Rh:nzus, is a Pair of proper | Guernerus Rolfincius de Vegetabilibus, fenz. 1670. 
A Muſcles belon ging to the Cartilaginous part of the | 4to. | | | 
A Noſe ; it ariſes fleſhy from the Extremity of the | Martin Liſter's Hiſtoria Animalium Anglie. 
3 Os Naſi and adjacent part of the Os Maxillare, | Fred, Lach mund. Admirand. Foſſilium Deſcriptiones. 
A and is inſerted into all the Cartilages of the Alæ; Swammerdam's Hiſt, Generali Inſectorum. 
1 its uſe is to open and dilate the Noſtrils, by put- | G. Piſonis de Re Naturali, &c. Indie Utriuſque, A 
f 3 ting 88 3 des : F. Johnſton's Hiſtoria Naturalis, 
1 n abendo, Was a Writ that lay to the Hiſtory of Animals E'Scien 
H Sheriff, for a Lord, whoſe Villain e foe his ax ＋— Sojencsr 


4 . — 


Foſſiles, together with ſuch Phenomena as at any | W ir f 
n 0 y | Word mentioned in Vol. I. it is ſometimes uſed kf 
3 nos in the Material World ; ſuch as Me- | for this vaſt Machine of the Univerſe, the wile | 


; Production of Almighty God, conſiſting of a g 
Some Writers on this Subject are theſe : number of leſſer Machines every 1 Which is 


adjuſted by the ſame Wiſdom in Number, Weight 
and Meaſure. | 


Laws of Nature, fignifie thoſe Laws of Motion 
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45 Plinii Hiſtoria Naturals Daleehampii. Gen. 1631. 
V Joan, Enſebii Nierembergis Hiſtoria Nature, 
©] Antw. 1635. 5 


£1 . pts by which Natural Bodies are governed in all their 
5 e 2 Conchyliorum. Lond. 1685. | Actions upon one another, 45 which they Seo 
7 24 C es Hiſtoria Piſcium, | lably obſerve in all the Changes that happen in 
*| | the 
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NAVY 


the Natural State of Things. An Account of theſe | Mathematick Learning and Penetration into Uni. 


NA T 
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Laws ſee in Motion. verſal Nature) concludes, that our Perfectly Good 
Sir Iſaac Newton at the End of his excellent Op- moſt Wife and Almighty Creator, did in the be. 
ticks (Lat. Edit.) obſerves, That Univerſal! Na- ginning of the World, create Matter fo as that its 
ture is very Simple and Uniform in its Operations. | Original Particles, from whence all Corporeal Na. 
All the Motions of the Heavenly Bodies are caaled |rures were to ariſe, were ſolid, firm, impenetrable 
by that Attradting Force, Impulſe or Power which perfectly paſſive and moveable ; and that they 
we call Gravitation; and which is mutual amongtt | were made of ſuch Magnitudes and Figures, and 
all thoſe Bodies. All the leſſer Motions of the Par- |endued with ſuch Properties, and in that Number 
ticles or Corpuſcles of Matter whereby Bodies act |and Quantity as was proportionable to the Space 
on one another, are effected alſo, by ſome Attract- in which they were afterwards to move, in order 
ing and Repelling Force; which is mutual and re- |ro rhe moſt effectual obtaining of rhoſe Ends and 
ciprocal amongſt them. | Purpoſes for which they were created. 
- The Vis Inertice, is a Principle purely paſſive, by | And theſe Original Primary Particles being per- 
which Bodies perſiſt in their {ate of Rett or Mo- |fectly ſolid, muſt be much more hard and firm 
tion, whereby they receive Motion from others e- than any Bodies that can be made out of them 
qual or proportionable to the moving Force; and with Pores, hidden Meatuſes or Vacuities inter- 
whereby they re/ſt as much as they are reſiſted. |{perſed ; that is, ſo perfectly hard and firm, that 
Bur from this Principle alone there never could they can never be worn away or diminiſhed : for 
have been any ſuch thing as Motion, any where in |'tis not reaſonable to ſuppoſe that there ſhould be 
the Univerſe. There is a neceſſity of ſuppoling [any Force or Power in the ordinary courſe of Na- 
ſome other Principle to be the Origen of Motion, ture, that can divide that into more parts, which 
and its Conſtitution too: for from the various | God in the firſt Creation of things, hath made one, 
Compoſitions of two Motions, tis plain that there | As long therefore as theſe Original Particles re 
cannot be always the ſame quantity of Motion in main entire, there may for ever be Bodies made or 
the World. For if two Globes, connected roge- | compoſed of them; which ſhall have the ſame 
ther by a ſlender Thread, be ſuppoſed ro revolve Nature and Texture : But if theſe can be broken, 
with an uniform Motion round their common | worn away or diminiſhed, then the Nature of Cor- 
Centre of Gravity; and at the ſame time that poreal things which is dependent on theſe mighr 
Centre ſhou!d move on Uniformiry alſo in a Right | be changed. Earth and Water compoſed of ei- 
Line coincidenr with the Plane of the Globes Or- ther ſuch Particles as have been worn or broken, 
bits: Then will the Summ of the Motions of thoſe or of their Fragments, could not have at this day, 
rwo Globes, whenever they happen to be both in the ſame Nature and Texture, that original Earth 
the Right Line deſcribed by the common Gentre and Water which was compoſed of theſe Particles 
of Gravity, be greater than the Summ of their when they were ſound and entire. Wherefore 
Motions can be, when they are in a Line at Right that the Nature of Things ſhould laſt, and their 
| Angles to that. By which Inſtance tis apparent, Natural Courſe continue the ſame; all the chang- 
| that Motion i producible and deſtructible. But es made in Bodies muſt ariſe only from the vi- 
WE from the Tenacity and Attriticn of the Particles of ous Separations, new Conjunctions and Motions of 
Fluid Bodies, and the Imbecilliry of the Elaſtick theſe Original Particles. For mix'd or compound- 
force in ſolid Bodies, we may conclude, that the ed Bodies are broken or deſtroyed, not by the 
G courſe of Nature rends more to the Deſtruction than breaking to pieces of their Solid Original Particles, 
0 the Production of Motion; and indeed it is conti- but by ſeparating them one from another, and 
nually decreaſing, for Bodies that are either ſo diſpoſing them in thoſe places where they touch d 
perfectly hard, or throughly G, as to have no E- one another but in a little part of their Surface, 
[aſlicity, cannot. be reverberared back from one a- And theſe Original Particles, ſeem not only to 
nother, and from their Impenetrability only ir | have in them the Vs Inertiæ and all rhoſe Paſſive 
would follow that their Motion would ftop, and | Laws of Motion which neceſſarily ariſe from 
terminate. If therefore there were any ſuch things thence ; but receive allo Motion continually from 
as the Imaginary Vortexes of Des Cartes, their Mo- certain Active Principles; viz. ſuch as Gravity the 
tion muſt be continually decreaſing, and at laſt | cauſe of Fermentation and of the Coheſicn of the 
mult quite ceaſe. Since therefore Motion is thus Parts of Matter. And theſe. Principles are nor to be 
i * continually decreaſing in the Univerſe, we muſt conſidered as Occult Qualities which are feigned to 
| have recourſe to ſome Active Principles, to encreaſe ariſe from the Specifick Forms of things, bur as the 
| and preſerve it; viz. to ſuch as the Cauſe of Gra- Univerſal Laws of Nature by which things them- 
4 | dit and Fermentation: by the former of which | ſelves are formed. For that there are really ſuch 
1 the Planen and Comets perpetually move in their Principles, the various Phænomena of Nature do 
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| | Orbits, and Bodies by deſcending gain a great demonſtrate, tho* whar their Cauſes are hath not 
[ Velocity or large quantity of Motion; and by the yet been explained: For to aſſert that the ſeveral 
= latter, the Heart and. Blood of Animals is pre- Species of Things are endued with Specifich Occult 


ſerved in Motion and Warmth : The Internal | Qualities by which they have a certain force or 
parts of the Earth are perpetually getting Heat, power in acting, is in reality to ſay nothing. But 
* many Bodies burn and ſhine, Fo/cances and Earth- from the Phænomena of Nature to derive two or 
4 quakes are produced, and the Sun ir ſelf preſerves three general Principles of Mction ; and from thence 
his Light and Hear, and warms and cheriſhes all |ro explain how the Properties and Actions of all 
things: For we find very little Motion in the Corporeal Things may be deduced from thoſe 
World (except what is voluntary in free Agents) Principles, would be a very great Progreſs in Na- 
bur what depends on theſe Active Cauſes. tural Philoſophy, although the Cauſes of choſe 
So that after well conſidering and underſtand- Principles ſhould be yet undiſcovered. 


ing theſe things, our admirable Author (whoſe | NAVAL Architetture. See Shipping. 
Piery and Goodneſs is as eminent as his profound | 
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Ward, his word is No-zear ! 


NEBULOUS-S:ars, ſeen thro' good Teleſcopes | 


Philo. Tranſ. N. 123. 


doors. 


which was then called Ob 40 d. its 4th part the 


Nocturnals, of which ſome may be Projections of 


Pole - Star and the firſt of the Guards of the Little 


2 


N OC 


NVE, in Architecture, ſignifies the main Bo- 
of a Church. 5 

% A VEI-SITRINC. See Umbelical Veſſels. 

NAVIGATION. Books on this Subject are; 

Sir Fonas Moor in 2 Vol. in Qu to. 

Wright's Correct Errors in Navi gation, | 

Norwood's Epitome of the Art of Navigation. 

Sturmy's Mariners Magazine. 

Seller's Practical Navigation. 

Norwood's Syſtem \ His Seaman's Practice. 

of Navigation. S -Companion. 

Phillips's Geometrical Seaman. 

Colſon's Calendar. 

Martin's Art of Navigation. 

Perkin's Seaman s Tutor. 

Eden's Art of Navigation. 

Treſor .de Navigation par M. Blondell. 

Collins's Plain Scale new plained, 

Jones's Navigation, | : 

Newton's Idea of Navigation and Geography. 

Atkhinſon's Epitome of Navigation. 5 

Hodg ſon's Theory of Navigation demonſtrated. Atto. 

1707. | 

NEALING of Steel, is heating of it in the Fire 
to a Blood. red- heat and then taking it out and let- 
ting it cool gently of it ſelf. This is done to 
make it ſofter, in order to engrave or punch up- 
ON It. | | 

NEAR, at Sea, when the Conner commands 
the Man at the Helm to ſet the Ship full to Lee- 


appear to be Clnſters of ſmall Stars; as appears 
by the Obſervations of Caſſini and Flamſtead. See 


NECYDALUS, the ſame with Nympha, a 


Term uſed in the Natural Hiſtory of Inſects. See 


Nympha, 

NEIFE, Nativa; is a Bond-woman. An. 1 E. 
6. 3 and 9R. 2. cap. 2. But if ſhe married a Free- 
man ſhe was thereby made free ; and when once 
made free and diſcharged of all Bondage cannor 
be Neife after, without ſome {ſpecial Act done by 


her; as Divorce or Confeſſion in a Court of Re- 
cord. Nor ſhall a Free- woman be bound by | 
taking a Villain to her Husband ; bur their Iſſue 


. 


ſhall be Villains afrer their Father. There was 
alſo anciently a Mit of Neifty whereby the Lord 
claim d his Neife ; bur all this is now our of 


NEWEL, in Architecture, is rhe upright Poſt 


that the Caſe of winding Stairs turns round about. 


NITRE. See Clark's Natural Hiſtory of Nitre, 
Lond, 1670. in 8v0, Mr. Boyles Tra& about the 
Redintegration of Salt Peter. | 

NOBLE ; there hath not been any Piece of 
Gold (or Silver) of this Name coined with us 
ſince, 9 H. 5. They were firſt coined by E. 3. 
1344. The Noble contained 90 Pence; its half, 


Quadrans or Farthing in theſe days 20d. 
NOCTURNAL. There are ſeveral ſorts of | 


the Sphere; ſuch as rhe Hemiſpheres or Plani- 
ſpheres on the Plane of the EquinoRial ; bur the 
Seamen uſe only two, and the manner of uſing 
either is the ſame. One of them is fitted for the 


Bear; and the other for the Pole-Star and the 


82 or Poznters (as ſome call them) of the Great 


| The Inſtrument conſiſts of three Part or Pieces; 
the largeſt of which hath a Handle to hold ir by 
when you would chere; and oppoſite to h 
Handle there is a ſmall Tcoth or Toint, which (if 
it be made for the Little Bear) ſtands ga 
25th of April; bur if fer the Great Bear ag aint 
the 17th of February ; which are the times of the 
Year when thoſe Stars come to the Meridian 
at 12 at Night On this bigger Part or Piece then 
are two Circles deſcribed; the Outermoſt hath 
the Months and their Days, and the Innermoſt 
hath the 24 Hours of a Natural Day; on the 
backſide of this Piece alſo are the 32 Points of the 


Letrers, 


be ſecond part of the Nocturnal hath two 
Circles deſcribed on it; of which the outermoſt 


is divided into 294 equal parts, for the Days of 


the Moon's Age; and the innermoſt into 24 Hours: 


Age, and at XII, there is a Tooth to be ſet to the 
Day of the Month in the upper part. 


Edge iſſuing from the Centre; and muſt be ſo 


long, that a good part of it may extend beyond 


the outermoſt or biggeſt piece. Theſe three Parts 
are ſo ordered that by means of a ſmall hollow 
Braſs Socket they are made to move about the 
Centre of the Inſtruments. See the Fig. annexed. 
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The Uſes of this Inſtrument are a ö 


I. To find the Hour of the Night. 


To do which, ſer the Tooth to the middle part 
of the Day of the Month, and then turning the 
foreſide of the Inſtrument towards you, hold it up 
towards the North and incline the upper part to- 
ward you, till thro' the Hole in the middle you 
can ſee the Pole-Star; there hold it faſt, and turn 
the long Index about till by its Edge you can ſee 
either the firſt of the Guards of the Little Bear or 
the Pointers of the Great Bear (according as the 


Vol. II. | | 


Inſtrument is made) and then ſhall the Edge of 
5 F the 


Compals deſigned, and marked with their initial“ 


and at the beginning of the Days of the Moon's 


The third part is an Index with a Fiducial 
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the Index or Ruler, in the innermoſt Circle of rhe 
middle part ſhew you the true Hour of the 
Night. _ 


2. To find on what Point "of the Compaſs the 
Guards are. 


This will appear on the backſide of the Noctur- 
nal, after you have found the Hour of the Night, 
as above; for the Index will be on the ſame Point 
of the Compals as the Guards really are. 


3. To find at what Hour the Moon will be full 
South on any Day of her Age. RS 


Seek the Moon's Age in the ontermoſt Circle of 
the middle Piece, and then righr againſt it in rhe 
innermoſt Piece, is the Hour required. 

Thus if the Moon be 11 Days old, you will 

find ſhe will be on the Meridian at 8 Hours, 
43 Min. 1 


NODATED Hyperbola : So Sir I/. Newton calls 
a peculiar kind of Hyperbola, which by turn- 
ing round Decuſſates or croſſes it ſelf. See 
Curves. | 


NOMINATION ; this word as well by the 


Canoniſts as Common Lawyers, is uſed for a 


Power that a Man hath by vertue of a Mannor or 
otherwiſe, of appointing or naming a Clerk to a 
Patron of a Benefice, ro be by him preſented ro the 
Ordinary. | | . 

NORROY, or North-Roy, i. e. the Northern 


King; is the Title of the Third of the three Kings 


at Arms in the Heralds Office. His Province lies 

on the North-fide of Trent. 15 
NOTARY, is mentioned in 27 E. 3. I. and is 

a Scribe or Scrivener, which makes ſhorr Draughts 


of Writings or Inſtruments. Ar this day we call 


him a Notary or Notary Publick, that atteſts Deeds 
or Writings to make them Aurhenrick in another 
Country; and chiefly in Buſineſs relating to Mer- 
chants. _ | 

NOVATION, in the Civil Law, is a transfer- 
ring the firſt Obligation given by a Debtor to a 


- Creditor, into another. 


NUMBRING Rods, the ſame with Nepers 
Bones. „ | LY 

NUMMATA Terre, a Term formerly uſed in 
ſome old Grants, and thought to be the ſame with 
the Denariatus Terre; and is ſuppoſed to be an 
Acre of Land, VVV 

NUTRITION. The Courſe or Proceſs of the 


Aliment in order to the Nouriſhment and Support 


of an Humane Body, is thus performed. The 


Meat we eat being groſly divided and ground by 
the Teeth, is in that action mingled with the Sa- 


Viva. which helps to ferment and dilute it. Ihence 
thro' the Oeſophagus or Gullet by the conſtriction 
of irs Fibres tis thruſt down into the Stomach ; 
where being further ſoftened and ſwell d by the 
ſuices contained in the Glands of the Stomach, its 


| nother, by the perpetual motion of the Coats 


parts are farther broken and the intimate Coheſion 


of them deſtroyed, and they divided one from a. 


of 


the Stomach and by the Muſcles of the Mzrif 


and Abdomen. By this preſſure alſo of the &. 
of the Stomach upon the Coed A 125 
is thruſt down into the Inteſtines; at its entry wy 
to which it is mix d with the Bile and Pancreatick 
Juice, the one to ſweeten, the other to dilute th 
Chyle. By the Periſtaltick Vermicular motion of 
the Guts, (ariſing from the Alternate Action of 
their Spiral and Longirudinal Fibres) and by the 
preflure of the D:aphragm, and the Muſcles of the 
Abdomen, the grofler parts of the Chyle are deri 
ved downwards to be rhruſt out of the Body ; 
whi e the finer are ſqueezed into the narrow Ori. 
tices of the Latteal Veins, which opens into the . 
teſtines; from whence in flender Channels they 
are carried into the Glands of the Meſentery; 
where they receive a fine thin Lympha from the 
Lymphatick, Ducts, which further dilates it and 
ſcours its containing Veſſels; which Veſſels going 
from thoſe Meſenterick Glands unite into larger 
Channels, and thoſe into ſtill larger, and at faſt 
paſs directly into the common Receptacle of the 
Chyle; which is a kind of Baſon formed for it in 
the union of theſe Lacteal and Lympharick Ve- 
ſels. From thence in one Duct ir aſcends into 
the Thorax, and ſometimes dividing about the 
Heart, it immediately unites again; and creepin 
along the Guller, it paſſes on to the left Subclavian 
Vein, where in one or two Months it pours in its 
Contents, and there mixes with the poor Venal 
Blood returning from all parts of the Body. And 
thus doth the Blood receive its Supply and Nou- 
riſnment. = | 

But if you take Nutrition in the Senſe which 
ſome do, of the Blood nouriſhing the ſeveral parts 
of the Body: Then will that kind of Nutrition 
be performed by a Secretory Du# ariſing from the 
Termination of an Artery, and carrying a ſuitable 
portion of the Blood to every part to be noutiſh- 
ed; ſo that every Point of the Body muſt be the 
Termination of a Secretory Dat thro' which a pro- 
per part of the Blood is brought in order to ſup- 
ply thar part of the ody. | 
 NYMPHA, in ſuch Inſects as undergo a Tranf- 
formation, is the very firſt change of the Eruca, 


In. 


or of the Vermiculus Prior or Maggot ; or indeed, 


as Swammerdam harh proved (in his His Inſect. ge- 
| neral.) rather the growth and encreaſe of the Exu- 
ca, whereby the Figures of the ſucceeding Animal 
is beginning to be exprefſed by the explication ot 
irs Members, which before lay involved up in the 
Eruca (like a Plant in its Seed ;) fo that in reality 
it is only the Animal under that imperfect form is 
called the Nympha, the word being taken from 4- 
riſtotle in his Hiſt. Anim, Lib. v. c. 19. where he 
ues it for the firſt Rudiment of an Inſect. This 
Nympha is ſometimes called Chryſalis, ſometimes 
Aurelia, and ſometimes Necydalus; all which 
| Terms ſignifie the ſame thing, 


WW! 


O The Seven Antiphones or Alternate Hymns 
* of Seven Verſes, Sc. ſung by the Choire 
in the time of Advent, was formerly called O, 
from their beginning with ſuch an Exclamation, 

OATH, in the Law Senſe, is an Affirmation or 
Denial by any Chriſtian of a thing lawful and 
honeſt before one or more that have Authority to 
give the ſame ; for the advancement of Truth and 

Right, calling Almighty God to witneſs that his 
Teſtimony is true. Tis called ſometime his Cor- 
poral Oath, becauſe he toucheth with his Hand 
ſome part of the Holy Scripture of the New Teſta- 
ment, and moſt | uſually of the four Goſpels 
(whence the Phraſe for lawful Swearing is Sacro- 
fanctis Tattis Evangeliis,) 1 

OBEDIENTIA, was anciently uſed as a Term 
for Rent; but in the Common Law tis taken for 
an Office, or for the Adminiſtration of an Office; 
and thereupon 

 OBEDIENTIALES, is uſed in the Provincial 
Conſtitutions for thoſe that have the Execution of 
any Office under their Superiors. | 

OBIT, ſignifies an Office for the Dead or a Fu- 
neral Solemnity : The Anniverſary of any Perſon's 
Death was alſo called an Obit. And in Religious 
Houſes, &c. they had formerly an 

OBITUARY, which was a Regiſter or Calen- 
dar wherein they enter d the Obits or Obirual 
Days of their Founders or Benefactors. 

OBLATA; were formerly Gifts made (tho 
properly Offerings) ro the King by any of his Sub- 
jects; and were ſo carefully raken notice of by 
K. John and Hen. 3. that they were enter d in the 
Fine Rolls under this Name of Oblata. 1 

OBLATKE; were the Conſecrated Wafers or 
Hoſts diſtributed ro the Communicants in the 
Maſs or Sacrament of the Altar; and ſometimes 
the cuſtomary Treats in Religious Houſes have 
been called by this Name of Oblatæ. 
OBLATIONS of the Altar, were Cuſtomary 
Offerings from the Pariſhioners to their Prieſt, 
which were ſolemnly laid upon the Altar; of 
which the Maſs or Sacrament Offerings were 
uſually 3 Pence at Chriſtmaſs, 2 Pence ar Eaſter, 
and a Penny at the two other principal Feaſts. 
The Cuſtomary Dues alſo for Sacramentalia or 
Chriſtian Offices, were comprehended under this 
Title; and alſo all little Summs for ſaying Maſſes 
for the Souls of Perſons deceaſed. „ 

OBLATIONES Funerales, were the Soul Scent 

or Offerings to expiate the Omiſſions or Defaults 
of rhe Party deceaſed in paying Tythes or other 
Eccleſiaſtical Dues : Ar firſt this was an Oblati- 


on at the Funeral, and was often the beſt Horſe of 


the Defunct, led before the Corps, and delivered 
ar the Church-Gate or Grave for the uſe of the 
Pariſn-Prieſt. | _ | 

To this Cuſtom we owe the Original of Mor- 
tuaries. If the Corps were buried any where elſe, 
the Offerings were due to the Pariſh-Prieſt where 
the Parry died. 

Ar the Burial of the Dead, it was a Cuſtom 
for the ſurviving Friends to offer liberally ar the 
Altar, for the pious uſe of the Prieſt, and the good 

eſtate of os Soul departed ; and the Reliques of 
* | 


OB L 


this Superſtitions Cuſtom do ſtill remain in North 
Hales, where at the Rails of the Communion 
Table, there is a Tabler or flat Board fixed, to 
receive the Money, which at moſt Funerals is of- 
fered by the ſurviving Friends, according to their 
own Ability and that of the Deceaſed. Dr. Ken- 
net's Gloſſary. 


OBLIGATION, by the Civilians, is defined 


to be a Cauſe of Action, and a legal Bond or Tie 


which compells by Action to give or to do ac- 
cording to the Roman Law. And they divide 
Obligations into Natural, Civil and Mix d: a Na- 
tural Obligation is what ariſes only from meer na- 
rural Equity; and this they diſtinguiſh into Ef- 
fectual and Ineffectual: The former of which, tho 
there is not ground enough for Action by the Ro- 
man Law, yet may bar by Plea or Exception; but 
the latter hath no aſſiſtance from any Poſitive 
Law, but conſiſts meerly in the Conſcience or 
Pleaſure of the Parry. A pure Civil Obligation 


owes its Original or Birth to the ftrictneſs of a 


Poſitive Law, without Natural Equity. A Miæ d 
Obligation is a Legal Bond, having its ſtrength 
both from Natural and Civil Laws. ; 

OBLIQUE Force, is that whole Line of Dire- 
ction is not at Right Angles with the Body on 
whom it is impreſt. The Ratio which ſuch an 


or Perpendicular Force, will by this Diagram be 
eaſily underſtood to be always as the Sine of the 
Angle of Incidence is to the Radius. Let ab be the 
fide of any Body on | 
which an Oblique Force | 
falls, with the Direction | [ 
4a; draw dc ar Rille 
Angles to db, a Perpen- * = * 
dicular let fall from d | 
to the Body to be mo- 
ved, and make ad the \% 
Radius of a Circle. 'Tis N14. | 
plain, thar the Oblique MEE b 
Force d a, by the Laws "4, 

of Compoſition and Re- 
ſolution of Motions will 

be reſolved into the Wo 
Forces dc and db; of which dc being parallel to 
4 b, hath no energy or force to move that Body; 
and conſequently d b expreſſes all the power of the 
Stroke or Impulſe upon the Body to be moved, 
But d b is the Right Sine of the Angle of Incidence 
dab; wherefore the Oblique Force da, to one 
talling perpendicularly is as the Sine of the Angle 
of Incidence to Radius. Q. E. D. 5 
_ OBLIQUITY of the Ecliptick, Tis well 
known that the Plane of the Terreſtrial Equaror 
is inclined to that of the Ecliptick in an Angle of 


— 


. -<< 


23% 29%, And this Angle (allowing for a very 
{mall Nutation of the Earth's Axis, which tho' ne- 
ceſſarily deducible from the Principles of the Neu- 


tonian Aſtronomy, need not here be conſidered) 


hath always yer continued the ſame: As any one 
may find if they will on the two Solſtitial Days 
obſerve the Sun's Meridian Altitudes and then 


freeing them from Refractions, Parallax, Oc. 
— 1 2 ſubſtract 


Oblique Force to move a Body, bears to a Direct 


23 Degr. 30. Min. or rather more accurately 
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name of Working an Obſervation, 


| ſuperior Termination of the Maftordeus, and part 


When this Digaſtrick Muſcle, which covers all 


OCr_ 


„ 


CI CErnnn 


the Plane of the Equaror. 


Hiſtories and Accounts of Coin you are to under- 

ſtand by the word Denarius, the whole Coin, be 

it Angel, Rial, &c. and by Obolus its half; and by 
vadrans its fourth part. 

OBSERVATION. The Seamen call an Ob- 
ſervation the taking the Sun or any Stars Meridian 
Altitude, in order thereby to find their Latitude; 
and how they do this you will find under that 
word: And they call finding the Latitude by the 


OCCIPITO-Frontals, is a Muſcle of the Skin 
of the Occiput and Os Frontalis, which is uſually 
called Occipitals ; it ariſes fleſhy from the Tranſ- 
verſe Line of rhe Occiput, oppotite to part of the 


of the beginning of the Trapezius next it, and 
then tendinous from the reſt of rhe Line back- 
wards, ariſing after the ſame manner on the other 
fide ; from thence it goes ſtrait up, and ſoon be- 
comming all Tendinous, it covers the two Pare- 
tal Bones, and the Ofſa Squammaſa above the Tem- 
poral Muſcles, its outer Edge being faſtened to the 
Os Fugale on each fide. This broad Tendon near 
the Coronal Suture grows fleſhy, and deſcends 
with ſtreight Fibres as low as the Maſculi Orbicu- 
lares, It is inſerted into the Skin at the Eye- 
brows having ſent down berween them a narrow 
fleſhy Slip or Elongation which is continued over 
the Oſſa Naſi, as far as its Cartilaginous Parts, 
where its Fibres run off on each fide, and termi- 
nate in the Skin above the Maſculus Naſi proprius. 


rhe uper part of the Scull like a Cap, acts, it pulls 
the Skin of the Head backwards, and ar the ſame 
time draws up and wrinkles that of the Forehead, 
and is antagonized by the Corrugator. . 
OCCUPANCY, in the Civil Law, is the pol- 
ſeſſion of ſuch things as at preſent belong to no 
private Perſon, but however are capable to be 
made ſo; as by ſeizing or taking of Spoils in War, 
of things wild by nature, as Birds and Beaſts for 
Game, Sc. or by finding things before undiſco- 
vered, or truly loſt, or loſt by their proper Ow- 
" GR 5 „ 
OCCUPIERS F Walling, are certain annual 
Officers in the Cheſhire Salt- works who ſee right 
done between Lord and Tenant and all perſons 
concerned ; they appoint alſo how many Houſes 
ſhall work at a time, &c. and order a Cryer to 
proclaim the time of kindling the Fires, &c. See 
L 
OCEAN, is the vaſt Collection or Union of 
all the Seas which compals round the whole Earth, 
and in which the two great Continents of Europe, 
Aſia, and Africa on one ſide of the Northern, and 
Southern America on the other, are but like two 
large Iſlands. This great and univerſal Ocean, is 
ſometimes by Geographers divided into 3 parts; 
as 1. The Atlantick and European Ocean, lying be- 
tween part of Europe, Africa and America. 2. The 
Indian Ocean, lying between Africa, the E. Indian 


— . ——-— 


ſubſtract the Winter from the Summer Altitude; | or the Pacific Ocean, which lies betw 
for then half the difference between them will be | lippine Iſlands, China, Japan and Ne 
found to be 239. 29'. tne Quantity of the Angle |the Welt, and the Coaſt of Americ 
of the Inclination or Obliquiry of the Ecliprick ro | Sometimes alſo with regard to E 
that the Hyperborean Ocean which 
OBOLUS, tho now taken to ſignifie our Half- the North; and that which encl 
penny, anciently ſignified the half Noble. The Weſt, the Meſtern Ocean, That 
Noble or Floren being called a Pexmy, and its | cloſes Aſia on the North and Eaft 
quarter part a Farthing : And indeed in the old | the Tartarean, and ſometimes thet 


een the Ph;. 
w Holland On 
4 on the Faſt. 
rope, they call 
encloſes it on 
oles it on the 
Sea which en. 
2 =o called 
NC 
and on the South Aſia is bounded by . 
which are called the Indian, Perſian and Arabia: 
Ocean, Allo the great Sea on the Faſt of Afric toy 
called the Oriental Ocean, as is alſo that vaſt $ a 
which encloſes America on the Eaft. 9 
OCTAVES, in old Engliſh the Uta's, . 
eight Days after any eminent Feſtival ; and 205 | 


Feſtivals are enumerated in the L 
the Confeſſor. . 


77 51 Tales. See Tales. 
DIO and Atia, was an old Writ i 

in the Statute of Mſtminſter 1. and NN 
cap. 11. It was directed to the Sheriff, to enquire 
whether a Man committed to Priſon for a {uf Is 
cion of Murder, be committed on juſt Cauſe m | 
only upon Malice: it the latter were the Cauſe 
then another Writ came to the Sheriff to Bail him. 
Bur now this courſe is taken away by 28 E. ; 


cap. 9. 
OECONOMICUS, was formerly uſed for the 
eager nah a 3 and Teſtament, as the Per. 
on who had the Oeconomy or Fiduci | 
of the Deceaſed's Goods. F | 1 
OFFERTORIUM, formerly was uſed for a 
Peice of Silk or fine Linen, ro receive and wrap 
up the Oblations or occaſional Offering in any 
Chnrch. " 
OGEE, Ogive, and as it is often written 0.— 
G---- is a ſort of Moulding in Architecture, con- 
ſifting of a Round and a Hollow. Vitruvius makes 
it two quarter Circles. Scamozz7 and ſome others, 
make the Arches flatter. Tis almoſt in the form 
of an S, and is the ſame with what Vitruvimu calls 
Cima. Cima reverſa is an O---- G---- with the 
Hollow downwards, as ſome define it. 
OLERON Laws, are ſo called becauſe made 
when K. Rh. I. was there (i. e. at Oleron, an 
Iſland in the Bay of Aquitain in France) they have 
reſpect to Maritime Affairs. | 
OPACTTY. Sir 1/. Newton, Opticks, Book 2. 
ſhews that the Opacity of all Bodies ariſeth from _ 
the multitude of Reflections cauſed in their Inter- 
nal Parts: And he ſhews alſo, that between the 
parts of the Opake and coloured Bodies there are 
many Spaces either empty or repleniſhed with 
Mediums of other Denſities; and he ſhews the 
true or principal cauſe of Opacity to be this dil- 
continuity of their Parts; becauſe ſome Opake 
Bodies become tranſparent by filling their Pores 
with any Subſtance of equal or almoſt equal den- 
firy with their Parts. Thus Paper dipp'd in Water 
or Oil, the Oculus Mundi Stone ſteep'd in Water, 
Linnen Cloth oil'd or varniſhed, and many other 
Subſtances ſoaked in ſuch Liquors as will in- 
timately pervade their little Pores become by 
that means more tranſparent than otherwile ; as 
on the contrary, the moſt tranſparent Subitances 
may, by evacuating their Pores or ſeparating their 
Parts, be render ſufficiently Opake ; as Salts or 
wer Paper, or the Oculus Mundi Stone by being 
dried, Horn by being ſcrap'd, Glaſs by being pou- 
der d or flaw'd, Water by being form d into {ma!! 


Iſlands and New Holland. 3. The great South Sea 


Bubbles, 
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pears, why Water, Glaſs, Salt, and ſome Stones 


all the Light incident upon them, and ſo be as O- 
pale and Splendent as tis poſſible for any Body to 


long, and ſerves for a Parapet to ſave them from 
the Fire of the Town. The place where the 


from the ſeveral Angles of the Superficial Baſe of 
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ſhaking it together with Oil of Turpentine, or 
ſome other convenient Liquor with which it will 
erfectly incorporate. 
" "Gini Hg e Bodies Opake and co- 
loured, their Interſtices muſt not be leſs than of 
ſome definite bigneſs ; for the moſt Opacous Bodies 
chat are, if their Parts be ſubtilly divided (as when 
Metals are diſſolved in Acid Menſtruums) become 
perfectly tranſparent. And on this ground it ap- 


are Tranſparent, for they are as full of Pores and 
Interſtices as the Bodies are; but yet their Parts 
and Interſtices are too ſmall to cauſe Reflections 
in cheir common Surfaces: Wherefore white Me- 
rals become Opake not from their Denſity alone, 
but from their Parts being of ſuch a bigneſs as fits 
them to reflect the White of the firſt order. And 
as he ſhews, that the White of the firſt Order is 
the ſtrongeſt which can be made by Plates of 
tranſparent Subſtances, ſo it ought to be ſtronger 
in the Denſer Subſtances of Metals than in the 
rarer ones of Air, Water and Glaſs. And he thinks 
rhat Merallick Subſtances of ſuch a thickneſs as 
may fit them to reflect the White of the firſt Or- 
der. may by reaſon of their great Denſity reflect 


be. See Colours. | 

OPENING of the Trenches ; is the firſt- break- 
ing Ground of the Beſiegers, in order to carry on 
their Attacks againſt the Town. The difference 
berween this and carrying on the Trenches 1s, thar 
this is only the beginning of the Trench: It is be- 
gun by a ſmall Foſs or Ditch which the Pioneers 
make in the Night on their Knees; uſually about 
a Musket-ſhot from the place, bur if there be no 
hollow nor riſing Ground to favour them, they be- 
gin farther off. This ſmall Foſs is afterwards en- 
larged by the nexr Pioneers which come behind 
the firſt; and ſo tis dug deeper by degrees till it 
be about 12 Foot broad and 5 Foot deep. The 
Earth that is dug out is thrown up as they go a- 


Trenches are opend is called the End of the 
Trench. | | 

OPPOSITE Sections. If a Cone be cut by a 
Plane thro its Vertex, and afterwards by a ſecond 
Plane parallel to the former, this latter Plane pro- 
duced thro the oppoſite Cone, will there make the 
oppoſite Sections. See Conzch Sections. 5 

OPTICK Pyramid, is made by Rays coming 


any Object, and united in 
0 a Point in the Eye of the 
Spectator. Thus if ABC 
D E be the Baſe of the Eye 
in O, the Optick Pyramid 
is OA B C DEO. And 
when the Baſe is a Right 
Line, as ſuppole A E or 
CD, then the Triangle 
O AE or OCD is called 
the | 
OPTICK Triangle, as 
the . AO Eor COD, 
is called the Optic Angle. 
OPTICKS, taken properly and owl 5 that 
Science which teaches the Properties of Direct Vi- 


Bubbles, either alone in the form of Froth, or by 


the whole Doctrine of Light and Colours, and al 
the Phænomena of viſible Objects. In this large 
Senſe our Incomparable Sir JJ. Newton calls his 
Book of Light and Colours, Opticks ; and from 
thence the following brief Introduction ro this 
Science is taken. 


. 
DE FIN. 1 


* 

By the Rays of Light J underſtand its leaſi Parts, 
and thoſe as well Succeſſive in the ſame Lines as Con- 
temporary in ſeveral Lines. For it is manifeſt thar 
Light conſiſts of Parts both Succeſſive and Con- 
temporary; becauſe in the ſame place you may 
ſtop that which comes one Moment, and let paſs 
that which comes preſently after; and in the ſame 
time you may ſtop it in any one place, and let it 
paſs in any other. For that part of Light which 


is ſtopt cannot be the ſame with that which is let 


paſs. The leaſt Light, or part of Light, which 
may be ſtopr alone without the reſt of the Lighy 
or propa gated alone, or do or ſuffer any thing a- 
lone, which the reſt of the Light doth not or ſuf- 
fers not, I call a Ray of Light. | 


DEFEN.-1, 


Refrangibility of the Rays of Light, is their Diſ- 
prſition to be refracted or turned out of their Way in 
paſſing out of one tranſparent Body or Medium into 
another. And a greater or leſs Refrangibility of 
Rays, is their Diſpoſition to be turned more or leſs 
out of their Way in like Incidences on the ſame Me- 
dium. Mathematicians uſually conſider the Rays 
of Light to be Lines reaching from the luminous 
Body to the Body illuminated, and the refraction 


of thoſe Rays to be the bending or breaking of 
thoſe Lines in their paſſing out of one Medium in- 


to another. And thus may Rays and Refractions 
be conſidered, if Light be propagated in an inſtant. 
But by an Argument taken from the Equations of 
the times of the Eclipſes of Fupiter's Satellites it 
ſeems that Light is propagated in time, ſpending 
in its paſſage from the Sun to us about Seven Mi- 
nutes of time: And therefore I have choſen to de- 
fine Rays and Refractions in ſuch general terms as 
may agree to Light in both caſes. 


DE FIN. III. 
Reflexibility of Rays, is their Diſpoſition to be 


turned back into the ſame Medium from any other 
Medium upon whoſe Surface they fall, And Rays 
are more or leſs reflexible, which are turned back 
more or leſs eaſily. As if Light paſs out of Glaſs 
into Air, and by being inclined more and more ro 
the common Surface of the Glaſs and Air, begins 
at length to be totally reflected by that Surface; 
thoſe ſorts of Rays which at like Incidences are re- 
fected moſt copiouſly, or by inclining the Rays 
gi | ſooneſt to be totally reflected, are moſt re- 
exible. 


DE FIN. IV, 


The Angle of Incidence, is that Angle which the 
Line deſcribed by the incident Ray contains with the 


hon ; but in a larger Senſe it may comprehend | 


Perpendicular to the reflecting or refracting Surface 
at the Point of Incidence. | 
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Diſcourſe. 


- Ge T: 


DEFIN. V. 


The Angle of Reflexion or Refraction, is the Angle 
which the Line deſcribed by the reflected or refracted 
Ray contained with the Perpendicular to the reflect- 
ing or refracting Surface at the Point of Incidence. 


DE FI N. VI. 


The Sines of Incidence, Reflexion, and Refraction, 


are the Sines of the Angles of Incidence, Reflexion, 
and Refraction. 


DE FIN. VII. 
The Light whoſe Rays are all alike Refrangible, I 


call Simple, Homogeneal and Similar, and that | 
' whoſe Rays are ſome more Refrangible than others, 1 
call Compound, Heterogeneal and Diſſimilar. The 


former Light I call Homogeneal, not becaule I 


would affirm it ſo in all reſpects ; but becauſe the 
Rays which agree in Refrangibiliry, agree ar leaſt 
in all thoſe their other Properties, Which conſi- 


der in the following Diſcourſe. 
DE FI N. VIII. 


The Colours of Homogeneal Lights, I call Prima- 
ry, Homogeneal and Simple; and thoſe of Heteroge- 


neal Lights, Heterogeneal and Compound, For theſe 


are always compounded of the Colours of Homo- 
geneal Lights; as will appear in the following 


4 K TO MS. 
1 


| The Angles of Incidence, Reflexion, and Refracti- 


on, lie in one and the ſame Plane. 
* 


The Angle of Reflexion is equal to the Angle of 
Incidence. 8 


AX... ih 
If the refrated Ray be returned directly) back to 
the Point of Incidence, it ſhall be refracted into the 
Line before deſcribed by the incident Ray. 
"#. 


Refraction out of the rarer Medium into the den- 


ſer, is made towards the Perpendicular ; that is, ſo 


that the Angle of Refrattion be leſs than the Angle 
of Incidence. | | 


A* v. 


The Sine of Incidence, is either accurately or very 


nearly in a given Ratio to the Sine of Refrattion. 


Whence if that Proportion be known in any one 
Inclination of the incident Ray, tis known in all 
the Inclinations, and thereby the Refraction in all 
caſes of Incidence on the ſame reftacting Body 
may be determined. Thus if the Refraction be 
made our of Air into Water, the Sine of Incidence 


of the red Light is to the Sine of irs Refraction 0 
4 to 3. If out of Air into Glaſs, the Sines are 28 
17 to 11. In Light of other Colours the Sings 
have other Proportions : but the difference is 0 
little that ir need ſeldom be conſidered, 


Suppoſe therefore, that RS repreſents the Sy:. 
face of ſtagnating Water, and C is the point of In. 
cidence in which any Ray coming in the Air from 
A in the Line A C is reflected or refracted, and! 
would know whether this Ray ſhould go after Re. 
flexion or Refraction : I erect upon the Surface of 
the Water from the point of Incidence the Perpen- 
dicular CP and produce it downwards to Q, and 
conclude by the firſt Axiom, that the Ray after 
Reflexion and Refraction, ſhall be found ſome- 
where in the Plane of the Angle of Incidence 
ACP produced. I let fall therefore upon the 
Perpendicular CP the Sine of Incidence AD, 
and if the reflected Ray be deſired, I produce AD 
to B, ſo that DB be equal to AD, and draw CB, 


For this Line CB ſhall be the reflected Ray; the 


Angle of Reflexion BCP and its Sine B D being 
equal to the Angle and Sine of Incidence, as they 
ought to be by the ſecond Axiom. Bur if the re- 
fracted Ray be defired, I produce A D to , fo 
that D H may be to AD as the Sine of Refracti- 
on to the Sine of Incidence, that is, as 3 to 4 ; and 
about the Center C and in the Plane A CP with 
the Radius C A deſcribing a Circle AB E I draw 
parallel to the Perpendicular CP Q, the Line 
HE cutting the circumference in E, and joyning 
CE, this Line CE ſhall be the Line of the re- 
fracted Ray. For if E F be ler fall perpendicu- 
larly on the Line PQ, this Line E F ſhall be the 
Sine of Refraction of the Ray C E, the Angle of 
Refraction being EC Q; and this Sine E F is e- 


qual ro DH, and conſequently in proportion to 


the Sine of Incidence A D as 3 to 4. 


In like manner, if there be a Priſm of Glaſs 
(that is, a Glaſs bounded with two equal and Pa- 
rallel Triangular Ends, and rhree plane and well 
poliſhed Sides, which meet in three Parallel Lines 
running from the three Angles of the one End, 
to the three Angles of the other End) and if the 
Refraction of the Light in patſing crols this Prim 
be deſired: 


Ler 


OPT 


there where the Light paſſeth through ir, and let 
D E be the Ray incident upon the firſt ſide of the 
Priſm AC where the Light goes into the Glaſs ; 
And by purting the Proportion of the Sine of In- 
cidence to the Sine of Refraction as 17 to 11 find 
E F the firſt refracted Ray. Then taking this 
Ray for the Incident Ray upon the ſecond fide of 
b | the Glaſs B C where the Light goes our, find the 
3 wy. next refracted Ray F G by putting the Proportion 
A oa of the Sine of Incidence to the Sine of Refraction 
as 11 to 17. For if the Sine of Incidence our of | 
DO . Air into Glaſs be to the Sine of Refraction as 17 
to 11, the Sine of Incidence out of Glaſs into Air 
Let A CB repreſent a Plane cutting this Priſm | muſt on the contrary be to the Sine of Refraction 
tranſverſly to its three Parallel Lines or Edges as 11 to 17, by the third Axiom. 
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reflecting or refratting Plane or Spherical Surface, 
ſhall afterwards diverge from ſo many other Points, | ” | i — 

or be Parallel to ſo many other Lines, or converge| Caf. 2. Ler AC B be the reflecting Surface of 
to ſo many other Points, either accurately or with- any Sphere whoſe Center is E. Biſect any Ra- 
out any ſenſible Error, And the ſame thing will dius thereof (ſuppoſe E C) in x and if in that 
happen, if the Rays be reflected or refracted ſuc- Radius on the {ame ſide the Point T you take the 
ceſſively by two or three or more Plane or Spherical Points Q and 9, ſo that TQ, TE, and T q be 
Surfaces. continual Proportionals, and the Point Q be the 


* 1 
Much after the ſame manner, if AC B D re- Cal, 1. Let ACB | A "0 
preſent a Glaſs ſpherically Convex on both fides | be a reflecting or re- WM 
(uſually called Lens, ſuch as is a Burning-glaſs, or | fracting Plane, and Q = 
| Spectacle-glaſs, or an Object-glaſs of a Teleſcope) | the Focus of the inci- = 
and it be required to know how Light falling up- dent Rays, and Q q C wn. 
on it from any lucid point Q ſhall be refracted, | a perpendicular to that 1 
let QM repreſent a Ray falling upon any point Plane. And if this | +468 
M of its firſt ſpherical Surface A C B, and by e- Perpendicular be pro- „ 1 
recting a Perpendicular to the Glaſs at the point duced to 4, ſo that 4 C be Equal w QC, the W 
M, find the firſt refracted Ray MN by the Pro- Point 9 ſhall be che Locus of the reflected Rays. "= 
portion of the Sines 17 to 11. Let that Ray in | Or it q C be taken on the ſame fide of rhe Plane 9 
going out of rhe Glaſs be incident upon N, and with QC and in Proportion to QC as the Sine 1 
then find the ſecond refracted Ray N 9 by the of Incidence to the Sine of Refraction, the point BW 
Proportion of rhe Sines 11 to 17. And after the q ſhall be the Focus of the refracted Rays. bo 
ſame manner may the Refraction be found when | e MW 
the Lens is Convex on one fide and Plane or Con- | 0 
cave on the other, or Concave on both Sides. | 3 1 
7 c — 1 1 bt 4 
. be | 3 E ä — - Mm 
Homogeneal Rays which flow from ſeveral Points | 5 * + 
of any Object, and fall almoſt Perpendicularly on any Os | 8 
bh”. 


OFT, 0 Ro Fov 5 2 
. ” RY 

S 

3 1 — 1 

* * 4 

2 2 

* r 

Pee Te no ttyl tt 


5 BY | Focus of the Incident Rays, the Point q ſhall be 
The Point from which Rays diverge or to which | the Focus of the re flected ones. | | 
they converge may. be called cheir Focus. And the . 
Focus of the incident Rays being given, that of 
the reflected or refracted ones may be found by 


finding the Refraction of any two Rays, as above; 
or more readily thus. | 
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OPT. 


a Caſe 3. Ler BCB be the re- 
| fracting Surface of any Sphere 
whoſe Center is E. In any Radius 

thereof E C produced both ways 

take E T and C: ſeverally in ſuch 

"Thu Proportion to that Radius as the leſ- 

ſer of the Sines of Incidence and 

Refraction hath to the difference 

8 of thoſe Sines. And then if in the 

„ ſame Line you find any two Points 

4 Za Q and q, ſo that TQ be oET 

as Et to 4, taking tq the con- 

| ' rrary way from # which T Q li- 
| eth from T, and if the Point Q 

be the Focus of any incident Rays, 

12 the Point q ſhall be the Focus of 

the refracted ones. 

And by the ſame means the Fo- 
cus of the Rays after two or more 


Reflexions or Refractions may be 
found. „„ 


Caſ. 4. Let AC BD be a- 


the refracted Rays without any ſenſible ay 
provided the Point Q be not ſo remote from | 
the Axis, nor the Lens ſo broad as ro make ar 
of the Rays fall roo obliquely on the refractin 
Surtaces. | : 


And by the like Operations may the reflecting 
or refracting Surfaces be found when the two Foci 
are given, and thereby a Lens be formed, which 
ſhall make the Rays flow towards or from what 
place you pleaſe. 


| So then the meaning of this Axiom is, that if 
Rays fall upon any Plane or Spherical Surface or 
Lens, and before their Incidence flow from or to. 
wards any Point Q, they ſhall after Reflexion or 
Refraction flow from or towards the Point 9 found 
by the foregoing Rules. And if the incident Rays 
flow from or towards ſeveral Points Q, the re. 
flected or refracted Rays ſhall flow from or to. 
wards ſo many other Points q found by the ſame 
Rules. Whether the reflected and refracted Rays 
flow from or towards the Point 9 is eaſily known 


ny refracting Lens, ſpherically 
Convex or Concave or Plane 
on either fide, and ler C D be 
its Axis (that is the Line 
which cuts both its Surfaces 
perpendicularly, and paſles 
through rhe Centers of the 


Spheres,) and in this Axis let 
F and F be the Foci of the re- 
fracted Rays found as above, 
when the incident Rays on 


by the ſituation of that Point. For if that Point 
be on the ſame ſide of the reflecting or refracting 
Surface or Lens with the Point Q, and the inci. 
dent Rays flow from the Point Q, the reflected 
flow towards the Point q and the refracted from 
it; and if the incident Rays flow towards Q, the 
reflected flow from 4, and the refracted towards 
it. And the contrary happens when 4 is on the 
other ſide of that Surface. 


| 


AX. - VAL 


both fides the Lens are parallel 
ro the ſame Axis; and upon 
the Diameter F biſected in E, 
deſcribe a Circle. Suppoſe 
now that any Point Q be the 
1 Focus of any incident Rays. 
1 Draw QE cutting the ſaid 
EM Circle in T and :, and therein 
take : in ſuch proportion to 
E as f E or T E hath to TO. 


Let tq he the contrary way 


Nere-ever the Rays which ceme from all the 
Points of any Object meet again in ſo many Points 
after they have been made to converge by Reflexion 
or Refrattion, there they will make a Picture of the 
Object upon any white Body on which they fall. 


40 from# which T Q doth from 


T, and 7 ſhall be the Focus of 


ph 


So if PR repreſent any Object without Doors, | Light there to fall upon it: the Picture of that 


and AB be a Lens placed ar a hole in the Win- Object P R will appear upon the Paper in its pro- 


dow-ſhur of a dark Chamber, whereby the Rays] per Shape 2 nd Colours. For as the Light which 
that come from any Point Q of that Object are comes from , the Point Q goes to the Point 7, ſo 


made to converge and meet again in the Point ; 


and if a Sheet of white Paper be held at q for rhe 


the Light which comes f:om other Points P and R 
of the Object, will go ro ſo many other corre- 


ſpondent 


F OPT 


dent Points p and er (as is manifeſt by the ſixth | ner Coats rhe Pictures of Objects lively painted 
pr 27 fo tha every Heim of the Object ſhall | thereon. And theſe Pictures propagated by Moti- 
illuminate a_ correſpondent Point of the Picture, on along the Fibres of the Oprick Nerves into the 
and thereby make a Picture like the Object in | Brain, are the cauſe of Viſion. For accordingly 
Shape and Colour, this only excepred that the as theſe Pictures are perfect or imperfect, the Ob- 
picture ſhall be inverted. And this is the reaſon |ject is ſeen perfectly or imperfectly. If che Eye 
of chat Vulgar Experiment of caſting the Species be tinged With any Colour (as in the Diſeaſe of the 
of Objects from abroad upon a Wall or Sheer of |Faunaice) ſo as to tinge the Pictures in the bottom 
white Paper in a dark Room. of the Eye with that Colour, then all Objects ap- 
* pear tinged with the ſame Colour. If rhe Hu- 
mours of the Eye by old Age decay, ſo as by 
{ſhrinking ro make the Cornea and Coat of the Cry- 
ſtalline Humour grow flatter than before, the Light 
will not be refracted enough, and for want of a 
ſufficient Refraction will not converge to the bot- 
tom of the Eye but ro ſome place beyond ir, and 
by conſequence paint in the bottom of the Eye a 
confuſed Picture, and according to the indiftinct- 
neſs of this Picture the Object will appear confu- 
ſed. This is the reaſon of the decay of Sight in 
old Men, and ſhews why their Sight is mended 
by Spectacles, For rhoſe Convex-glaſſes ſupply 
the defect of plumpneſs in the Eye, and by en- 


—— Ano 


+ 205-2 ” 
. ae 


8 Fi creaſing the Refraction make the Rays converge 
L210 ſooner ſo as to convene diſtinctly ar the bottom 
1 of the Eye if the Glaſs have a due degree of Con- 
1 vexity. And the contrary happens in ſhort- ſight- N 
14 ed Men whoſe Eyes are too plump. For the Re- 
5 | fraction being now too great, the Rays converge 


| Jand convene in the Eyes before they come ar the 
$ | I bottom; and therefore the Picture made in the 
1 bottom and the Viſion cauſed thereby will not be 
diſtinct, unleſs the Object be brought ſo near the 
Eye as that the place where the converging Rays 
convene may be removed to the bottom, or that 
the plumpneſs of the Eye be taken off and the Re- 
fractions diminiſhed by a Concave-glaſs of -a due 
|degree of Concaviry ; or laſtly, that by Age the 
Eye grow flatter till it come to a due Figure: For 
{ſhort-ſighred Men ſee remote Objects beſt in Old 
Age, and therefore they are accounted to have the 
| moſt laſting Eyes. + 


An Object ſeen by Reflexion or Refration, appears 
in that place from "whence the Rays after their laſt 
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t Reflexion or Refraction diverge in falling on the 5 
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In like manner when a Man views any Object 
_PQR, the Light which comes from the ſeveral 
Points of the Object is fo refracted by the tranſpa- 
rent skins and humours of the Eye, (that is, by 
the outward Coat E F G called the Tunica Cornea, | 
and by the cryſtalline humour A B which is be- 
yond the Pupil m K) as ro converge and meet a- 
gain at ſo many Points in the bottom of the Eye, 
55 poke . — — Picture of the Object upon | - 2 . 
that OKin (called the Tunica Retina) with which the Object A be ſeen by Reflexi a Loo! 
the bottom of the Eye is covered. For Anato- | ing-glaſs py it ſhall eee "Is —. YN 
miſts when they have taken off from the bottom place A, bur behind the Glaſs at a, from e 'Y 
of the Eye that outward and moſt thick Coat cal- | any Rays AB, A C, AD, which 1 from one 4 
led the Dura Mater, can then ſee through the thin- and the ſame Point of the Object, do after their 
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In like manner the Object D ſeen through a 


thence tranſlated to ſome other place d ſituated in 


Image, and the Object ſhall appear in the place 


959 


O R D 


Reflexion made in the Points B, C, D, diverge in 
going from the Glaſs to E, F, G, where they are 
incident on the Spectator's Eyes, For theſe Rays 
do make the ſame Picture in the bottom of the 
Eyes as if they had come from the Object really 
placed at à without the interpoſition of the Look- 
ing-glaſs; and all Viſion is made according to the 
place and ſhape of chat Picture. 


4% 
5 
6 


Priſm appears not in its proper place D, but is 


the laſt refracted Ray F G drawn backward from 
F to d. 


And ſo the Object Q ſeen through the Lens 
AB, appears at the place q from whence the Rays 

_ diverge in paſſing from the Lens to the Eye. Now 
it is to be noted, that the Image of the Object at 
is ſo much bigger or leſſer than the Object it ſelf 
at Q, as the diſtance of the Image at 4 from the 
Lens A B is bigger or leſs than the diſtance of the 
Object at Q from the ſame Lens. And if the Ob- 
ject be ſeen through two or more ſuch Convex or 
Concave-glaſſes, every Glaſs ſhall make a new 


and of the bigneſs of the laſt Image. Which con- 
ſideration unfolds the Theory of Microſcopes and 
Teleſcopes. For that Theory conſiſts in almoſt 
nothing elſe bur the deſcribing ſuch Glaſſes as 
ſhall make the laſt Image of any Object as diſtinct 
and large and luminous as it can conveniently be 
made. | 

I have now given in Axioms and their Explica- 
tions the ſumm of hat hath hitherto been treated 
of in Opticks. For what hath been generally a- 
greed on I content my ſelf to aſſume under the 
notion of Principles, in order to what I have fur- 
ther to write. And this may ſuffice for an Intro- 


duction ro Readers of quick Wit and good Un- 


derſtanding not yet verſed in Opticks. 
Authors on this Subject are ſuch as theſe; 


Sir I/. Newton's Opticks, Engl. and Lat. 
Phyſico- Matheſis de Lumine, Coloribus, & Iride. 
per Fr. Mar. Grimaldi. Bononiæ. 1665. 4to. 
Cogitationes Phyſico-Mechanice de Natura Viſions, 
Per J. Ott. Scaphuſam. Heidelburgh. 1670. 


q | in which he agrees with Mr. Somner. 


Synopſis Optica per Honorat, Fabrum. Lugdu a: 
1667. 5 duda 
L' Occhiale all' Occhio overo Di optrica Prag;., 
del Carlo Ant, Mancini. Bolognæ. 1660 
470. ; ' a > * 
Lectiones 18 Cantabr. in Scholis Habite in quiby 
Opticorum Pheanomenan genuinæ Rationes iu. 
veſtigantur & exponuntur, Per D. Iſ. Barroy 
Lond. 1669. gto. | Ny 5 
La Dioptrique Oculaire, per Le Pere Cheryl; 
d'Orleans, Paris. 1671. Fol, yr 

A Treatiſe of L by Will. Molineux, Eſq; 


F. R. S. 40 
Catoptri cæ & Dioptrice Elementa, Per D. Gre: 

gorium, M. D. Oxon. 1695. 8 o. 5 
Alhazeni & Vitellionis Optica, Fol. 
Aguillonii Optica. Antv. 1613. Fol. 
L Oprtique & Catoptrique du Pere Merſennes 4 


Parss. ie. 
Chriſt. Scheineri Optica. Lond. 1652. 
| Jacobi Gregorii Optica. Lond. 1663. 
Joan, Baptiſt. Porta de Refractione Optices. 15, 
Mr. Leibnitz his one Univerſal Principle of Op. 

| ticks in Act. Erud, Lipſ. Fun. 168% 


OPTION ; when a new Suffragan Biſhop is 
Conſecrated, the Archbiſhop of the Province, by 
a Cuſtomary Prerogative, claims the Collation of 
the firſt vacant Benefice or Dignity in thar See, 
according as he ſhall chooſe; which choice is 
therefore called the Archbiſhop's Option. 

ORA or Ore, in the Time of the Saxons, ac. 
cording to Sir H. Spelman fignified an Ounce, and 
he ſaith, that it was alſo a piece of Money, in value 
16 Pence; and the judicious Author of the Chre. 
nicon. Pretioſum, concludes, thar when we find 
mention made of 12 Oræ in a Pound, then the 
Ora is 20 Pence; and whenever there is ſaid to 
be 15 Oræ in a Pound, then the Ora is 16 Pence, 
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ORANDO pro Rege & Regno ; was a Writ 
formerly (before there was any Collect purpoſely 
appointed,) requiring the Biſhops and Clergy, to 
pray for the Peace and good Government of the 
Realm, and for a good underſtanding between the 
King and his Parliament. | 458 
ORBIT. The Orbits of the Planets are not all 
in the ſame Plane with the Ecliprick or the Earth's 
Orbit round the Sun; bur variouſly inclined to it 
and to one another at different Angles: But the 
Plane of the Ecliprick interſects the Plane of the 
Orbit of every Planet in a Right Line, which paſ- 
ſes thro' the Sun. The Quantities of the Inclinati- 
ons of the Planes of the Orbits of the Primary Pla- 
nets to that of the Ecliptick are as follows. That 
of Saturn is an Angle of 2 Degr. 2, that of Jupiter 
is an Angle of 1 Degr. 20 Min. That of Mars is 
almoſt 2 Degr. Venus is a little more than 3 Degr. 
200. and that of Mercury is a little more than 7 
Degr. | 8 

ORDEAL, was the old Judicial Cuſtom of pro- 
ving the Guilt or atteſting the Innocence of Parties 
accuſed ; chiefly by Water or hot Iron, This Or- 
deal was ſimply called Fudicium. in oppoſition to 
Bellum , which was Duel or Combat Fight, the 
other cuſtomary Purgation. Neither of theſe Tri- 
als were taken away by William the Congquerour, 
as Sir V. Temple aſſerts. Ordeal might be under- 
gone by Servants or Deputies in the Cauſe and 
Name of their Maſters ; eſpecially of thoſe Lords 


4to. . 


who were Biſhops and Eccleſiaſtical Men. Dl. 
| Kennet s 
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F nll i of his Parochial An- ces in which there are ſeveral {ſmall Veſicles, 
Ne pas $f round, full of Water, and which when boiled har- 
ORDINANCE of the Foreſt, is a Statute made den like the Whites of Eggs; they have each of 
about Foreſt Cauſes in the thirty fourty Year of them two proper Membranes, on which there are 
Edw. I. See Aſſize. ſeveral ſmall Twigs of Veins, Arteries and Nerves; 
ORDINATE Figures (in Geometry) are the Theſe Veſicles are called Eggs. The Ovaria have 
{ame with Regular ones; that is, they are Equila- Nerves alſo from the Intercoſtals, and Lympha- 
teral and Equiangular, | ricks which diſcharge themſelves into the common 

ORDONANCE, in Painting or Sculpture, is Receptacle of the Chyle. 1 
the juſt and elegant Compoſition of the whole OVOLO or Echinus, in Architecture, is a part 
piece by a proper, natural and agreeable diſpoſi- of the Ornaments or Mouldings of the Corniſh of 
tion of the Figures, ſo as to anſwer the Deſign of | a Pillar; which in the Tuſcan and Dorick Orders 
the Hiſtory. OM | is turned like a Scima or Cymatium, and is ſubſti- 

ORGANICAL Deſcription of Curves, is the tuted for the ſupport of the Corona; in the Dorick 
Method of Deſcribing them on a Plain by the Re- Order it uſually hath a ſlender Regula above it, 
gular Motion of a Point. See ſome excellent ſhorr | and in the Corznthian both above and below roo, 
Theorems for this invented by Sir I. Newton un- where it is likewiſe carved and adorned with a 
der the word Curves, broad Melt like a Plinth. 

ORIGINALIA, is the Term for Records or OUSTER la main, in a legal Senſe, denotes a 
T:anſcriprs ſent out of the Chancery into the Lord Judgment given for him that ſued or traverſed a 
Treaſurer's Remembrancers Office in the Exche- | Monſtrans le Droit; and is indeed a delivery out 
quer: Theſe are diſtinguiſued from Recorde, of the King's Hands for when ir appearerh on 
which ſignifie the Judgments and Pleadings in Suits | the matter diſcuſſed, that the King hath no Right 
try d before the Barons of that Court. or Title to the thing ſeized, then Judgment ſhall 
OS TINE E, fo ſome Anatomiſts call the En- be given in the Chancery, that the King's Hand 
trance into the Cavity of, or the Mouth of the Ma- be amoved, and thereon an Amoveas Manum or 
trix, where it joins the upper End of the Vagina, Ouſter la main ſhall be awarded to the Eſcheator; 
and makes a little Protuberance in the form of | which is as much as if Judgment were given thar 
Lips. e | he ſhould have his Land again. Now, all Ward- 
OVARIA: The Ovaria in Women are abour | ſhips, Liveries, Primier Seiſins, and Ouſter la mains 
halt as big as the Teſtictes in Men; their Surface | are taken away by 12 Car. 2. c. 24. 3 
is ſmooth and equal in Virgins, but in Women of | OU IFANGETHEF, was a Privilege granted 
Years unequal and wrinkled. They are covered | to ſome Lords of Mannors, from the Crown, to 
with a proper Membrane, which ſticks cloſe to try Foreigners or Strangers apprehended for Theft 
their Subſtance, and with another common from | within their own Fee. | 
the Peritonæum, which covers alſo the Spermarick | O YES, is a Corruption from the French Oyez ! 
Veſſels. The Subſtance of the Ovaria is compoſed | hear ye! being the form uſed by our Criers in 
of Fibres and Membranes, which leave little Spa- Courts, c. to make Proclamarion of any thing. 
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PACK of Wool, is a determinate Quantity of 17 Entretiens ſur les vies & ſur les Ouvrages des plus 
Stone and two Pound Weight, being a com- Excellens Peintres Anciens & Modern per M. 
mon Horſe Load. Feli bien. | WT | 


PACTUM Commiſſorium, in the Civil-Law, is = 1 
an Agreement between Buyer and Seller, but on | PALATO-Salpingeus, a Muſcle of the Tuba 
this condition, that if the Price. contracted for be | Euſtachyana. See Muſculus Tubes Novus, | 
not paid before a certain Day, that then the Bar- | PALATO-Staphilinus, is a Muſcle of the Uoula 
gain ſhall be void. | ariſing fleſhy from rhe middle of the Os Palati, 
near its juncture with its fellow ot rhe other fide, 
and running ſtrait forwards, it is inſerted near 
3 the extremity of their duplicated glandulous Mem- 
_ brane called the Gargareon : Irs ule is to pull it for- 
An Idea of the Perfection of Painting: Originally | wards and downwards. Dr. Dowglas, Myogr, 
written in French by Rowland Treart, Sieur de | Comp. Spec. | 
Cambray, and rendred Engliſh by J. Evelyn, | PALLIFICATION, in Architecture , is the 
Eſq; F. R S. Lond. 1668. 890. I Pleing the Ground- work, or ſtrengthening it with 
General Idea of the Art of Painting, and a Re- Piles or Timber driven into the Ground, when 
lation of 7 Conferences held at Paris in the Ac- they build upon a Moiſt or Marſhy Soil. Builder: 
cagemy Royal for the improvements of the Arts Dictionary. | | 
of Painting and Sculpture, | PALLISADES turning, are an Invention of 
Opti que de Portraiture & Peinture, contenant la Coehornes, for in order to preſerve the Palli- 
Perſpective Speculaire & Pratique Accomplic. ſddes of the Parapet from the Beſiegers Shot ; he 
Sc. per Gregoire Huret de l Academ. Royale de orders them ſo, that as many of them as ſtand in 
Peinture & Sculpture, à Paris, 1670, Fol, | the length of a Rod, or in about 10 Foot, turn up 
Vol. II. | FC 2 5G 2 and 
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PAINTING. Books treating of this Art and 
of the Eminent Artiſts are as followeth. 
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moiſten them and keep them in good order. Un- 


PPP ies, green the. 
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| to that in another Number of Pieces of rhe Coin 
of another Country. v. g. Suppoſe 36 Shillings 


P AR 
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and down like a Trap; ſo that they are not in 
light of the Enemy, but only juſt when they bring 
on their Attack; and yet are always ready to do 
rhe proper ſervice of Palliſades. 

PALLS, Pallia, were Veſtures made of Lambs 
Wool (25 H. 8. 20.) about 8 Fingers broad, and 
with two Labells hanging down before and be- 
hind: Theſe the Pope gives or ſends to Archbi- 
ſhops and Metropolitans, who wear them a- 
bout their Necks at the Altar above their Orna- 


ments. We retain ſomething of the Figure of it, 


in what the Heralds call a Croſs Pall. 

PANEL; ſome ſay is a little part of any thing; 
others, as Spelman, ſay it ſignifies a Schedule or | 
little Page; which ſeems trueſt, for hence comes | 
our Law word to Empannel a Jury, z. e. to 
write the Names in a Pannel or Schedule of ſuch 
Jurors as the Sheriff returns ro paſs upon any 
Trial. 

PANNAGE, Pannagium; ſigniſied formerly 
both the running and feeding of Hogs within a 
Foreſt, and alſo the Price that was paid for their 
ſo running. Pannagium Liberum, or Free Pan- 
nage, was a liberty of free running for Swine 
within the Limits of ſuch Foreſts or Woods ; 
and was ſometimes a Privilege granted to ſome 
private Perſons, and to ſeveral Religious Houſes. 
If this Pannage were not duely paid, there was 
a Proceſs from the Exchequer and a Diſtraint by 
the Sheriff, The Title of Pannage was ſometimes 
alienared from the Pariſh Prieſt to the Appropria- 
tors. Dr. Kennet's Paroch, Antiq, 

PAPILLA Pyramidales, are the Extremities of 
all the Nerves of the Skin, and ſerve more imme- 
diately for the Senſe of Feeling and Touching ; a- 
bout them there is a Web of Nerves and other 
Veſſels all covered with a Mucous Subſtance to 


der theſe Papille Pyramidales lie the Glandule Mi- 
liares, which ſee. See alſo the word Skin, | 

PAR, in exchange of Money, is a certain 
Number of Pieces of the Coin of one Country, 
which contain in them an equal quantity of Silver 


of Holland to have juſt as much Silver in them as 
20 Shillings Engliſh; then Bills of Exchange 


| Tangent to the Parabola, to ſet off half ? from 


FTT | 


the Curve being | px»! the Fluxion (7: 


* % 


KS 3 
and dividing all by 2; þ &. and lubſtituting 
2 IT: 

75 inſtead of x, in the Quantity  =0 T 
J 


of 2 
will find that nad. alſo equal to OT, Then 


» You 


ſubſtituting px inſtead of ), you Will have 2? 


or 2x=0 T: Thar is, in the common pada, 
The Subtangent 1s always == to twice the Abſciſſa "1 


N. B. In any Parabola if the Parameter be ſu 
poſed = 1. and m be the Index of the Power > 
and a pofitive Number, whole or broken, 85 


will | ym=x expreſs the Nature of all Paralylg, 


The Subtangent TO in the Parabola being 8 
qual to 2X : and OM O=(y)==px . by reaſon of 
the ſimilar Iriangles AOT and MOQ: Or 


W 25 = O Q., and then putting 
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3 3 2 — 
for its equal pæ, it will be 2 0 g |or!=0g| 


which gives you a very remarkable property of the 
common Parabola: viz, That the Sub-normal, 28 
the Line OQ is called, is always equal to half the 
Parameter of the Axis, and conſequently a ſtand- 
ing Quantity. . 
Wherefore tis a very ready way to draw a 


TCG 
7 dñ TG 
„ Nea * HY 58 — RL N 


the Foot of any Ordinate downwards in the Axis, 
and from Q, draw MQ: and to it at Right 
Angles MT: for that ſhall be the Tangent re- 
quired, e 


PARABOLICK Spiral. See Helicoid Parabila. 
PARABOLOIDS, are Paraboliform Curves in 

Geometry; whoſe Ordinates are ſuppoſed to be 

in a Subtriplicate, Subquadruplicate, &c. Ratio of 


drawn from England to Holland ar the rate of rheir reſpective Abſciſſe; and putting æ for the 


36 Shillings Dutch for each Pound Sterling is ac- 
cording to Par, I 


 PARABOLA. Todraw a Tangent to the Pa- 


rabola in a Point aſſign d. 


Let the Point aſſigned be 
TÞ M, and the Parameter p. 
Then the Equation ex- 
preſſing the nature of the 
Curve is | b 1 
Suppoſe the Tangent 
found and all things drawn 
E as in the Figure, 
P "Tis required to deter- 
mine the Subtangent TO; 
Q - now the As m RM and 
MOT being ſimilar, let 


its proper Fluxionary Ligt- 
- 


ters, and then this Prop 


the former be noted with 


Abſciſſa, » for the Ordinate, and p for the Parame- 
ter, the Equation for the Cubical Paraboloid will be 


pp In the Biquadratical Paraboloid, the 


Cube of the Parameter into the Abſciſſa is equal to 
the Biquadrate of the Ordinate; that is, p*x=*: 
and fo of other Paraboloids ad inſinitum. 
Bur there is alſo another Species of the Parabr- 
loids; v. gr. 1. Suppoſe the Parameter multiply d 
into the Square of the Abſciſſa to be equal to the 
Cube of the Ordinate; that is, pxx=y*. Then the 
Curve is called a Semicubical Paraboloid. And, 
2. When px , then tis called a Semi- bigia- 
dratical Paraboloid. 8 


H > 
men; 


PARACENTRICK Metion of Impetus, is ? 
Term in the New Aſtronomy, for ſo much as the 
Revolving Planer approaches nearer ro, or fecedes 
farther from the Sun or Centre of Attraction. 


IO * 7 9 4 6 
» * ts ne Dn SI 2; — " ” . Wen 3 . * 7 D * * 2 
2 Te r 5 — TP. c Ea 2 n eee 92 n ” * \ > Logs . Lo 2 \ Ad 1 
he 2B 5 F . END to EIS SDS / God ID 5 rant dere 8 bes . 
29 1 ; 7 2 " bp IC os M0 — N „ , 2 * \) 2 - N 5 it 1 x 
. 2 v * 2 1 . 5 2 8 ” * 7 <4 2 by , 


as be noe er PE 
. 


on will ariſe; f 


ö 
| 


BSI EIA HY WOT UE IE xt 
6 = r R 


o 
- = eee my 1 


* 5 * . «4 a * 1 2 

A = * K 4 0 « * d 8 * A ar 45” 1 N F N 

8 4 4 þ So 3 — of _—_— Ee kak SE II TIE: — r * K 5a; {FO ENS "gs" 4 KT; 
F N 4 1 ˙ m ²˙ö—õ de AN n FILE bn n „ ER af, / c 
| ; : ä " FFC E Ing Dd OTIS A He AAS, %% ͤ c EO ee EEG r 2 2 PC e 
l 8 4 E . x þ M0 AE 5 A . W EN EFT" Se: ates 82 * N N e n J On BA on 47; EONS. C Gio f ms - 8 Crepe N £ l 
«a * p ö 1 - y x > #55 70 ans ads ar I eo Bots os N rr W e 1 24 * e WY 8 * e 4+ WV 7 3 * 3 RY n = 2 * * 0 « 7 
E 2 e N K 2 - 1 LOW Mn LING — Fer Rr — n N 5 2 = * * . Us * I ©, — 45 Or To, NES 2 1 & 8 a 7 
. k SES Ss CCCCCCCCCCCCCCCVTCVTTTTTTT atuny s 8 3 e Ley ei nn 3 N * A LI 2h 9 r W o 1 *; SITS > i Br. 5 SES r T 550 a Ib N T <a \ . * . e 
88 = N » TIRES „77S r Se be” Ive Iv 8 NN DD 7 ann OS te on pb bt TS on X r s g - : _ : . 8 - 2 . N 9 
„ TT 322 ˙ A EY c OBS IDE E523 > RD ITY 12 .. * r Se. ; | . . * „„ 
EY; . 2 1 ITY I; ORs . Wo POE 5 5 8 > 2 fag * 5 Fr; : 5 £ 4 . i n ** 
SE TRI TT.! Eos ot SO OY. TP OI TS MODAL FT wk © bg : £ : Rr De : - 7 : ; . ; Fee — , a 
r J » p 2 4 abt ? 2 * % n j N : J 8 q 8 I 5 8 4 « _ - 0 a 


5 n r AX 
. . IEPA 

5 33 bs oY Ir hon OE 
2 WE 24 . 


7 
FS: 
; 


* 


* RR 
* 


0 : * * * 
P A R : 
* 
9 


2 r F ˙ U A ER ACER LED 


PAR 


OE a 


> ——_— 


trick Motion of that Pla- 
net. Hayes, p. 293. 
PARAC ENT RICK 
Sollicitation of Gravity or 
Levity (which is all one 
with the Js Centripeta) 
is in Aſtronomy expreſſed 


3 
| S A=bB, the Paracen- 
'A 


from the Point A parallel 

to the Ray SB (infinireiy 

FS near S A) until it interſect 
| the Tangent B L. 


PARADIGRAMMATICE, is the Art of making 
all iorrs of Figures in Plaiſter. The Artiſts in this 
are called Gypochs. | 
CALI AX; in the Leipſick Acts for October, 
168 5, there is an account of the Caſſinian Method 
of finding the Parallaxes and Diſtances of the Pla- 
nets from the Earth: practiſed ar Rome by the Ab- 
bot Fran. Blanchi nus. | | 

PARALLAX Diurnal, of the Sun. How to 
find it ſee under Sum in this Vol. 0s 

PARALLEL Sailing, in Navigation, is failing 
under a Parallel of Latitude: of this there are but 
3 Caſes. 1. Given Departure and Diſtance. Re- 
quired Latitude. 7 | 

The Canon is, As Diff. of Longitude to Rad:: 
ſo is Diſtance, to Co- ſine of the Latitude. | 


2. Given Diff. of Longitude berween two pla- 
ces under the ſame Parallel; required their Di- 
ſtance, | 

The Canon is, As Rad. to Diff. Longirude : : fo 
is Co- ſine of Lat. to Diſtance. 


3. Having the Diſtance between two places in 


the ſame Latitude, required their Difference of 


Longitude. | 
The Canon is, As the Co-fine of Lat. to Di- 
ſtance : : ſo is Rad. to Diff. Longitude, 


PARASTE, in Architecture, are the ſame with 
Pilaſters; the Italians call them Membretti. 
PARCEL-makers, are two Officers in the Ex- 
chequer that make the Parcels of the Eſcheators 
Accompts, wherein they charge them with every 


thing they have levied for the Queen's uſe within 


the time of their Office, and deliver the ſame to 
one of their Auditors of the Court, to make an 
Accompt with the Eſcheator thereof. See the Pra 
ctice of the Exchequer, p. 99. | 
PARCELLING, of the Seam of a Ship, is af- 
ter it is caulked, to lay over it a narrow piece of 
F and then pouring on it hot Pitch and 
ar. | 
PARGETING or Parging, is the Workmens 
word for Plaiſtering of Walls. . 
PARHELII and Parhelia, or ſuch Phenomena 
as we call Moch - Suns, are the Repreſentations of 


the Face or Figure of the True- Sun, by way of Re- 


flexion in the Clouds. 

FPARLIAMENIT, comes from Parler, to ſpeak, 
and Ment, Mind, in Fr. And the Writ which 
ſummons our Parliament runs, ad Conſulendum, &c. 
de ardus Rui Negotiis, And therefore ſignifies a 
ſolemn Conference of all the Eſtates of the King- 
dom, ſummoncd together by the King or Queen's 


Thus if a Planer in A 
move to B, then is S 3 


Authority to treat of the weighty Affairs of the 
Realm. The Ancient Britains ſeem to have had 
no ſuch Aſſemblies; but that the Saxons had 
ſomething like it appears from King Inas Laws, 
who flouriſh'd An. 712. N. the Conqueror divided 
the Land amongſt his Followers, in ſuch manner, 
that every one ſhould hold of him in Capite; and 
theſe diſtributed part thereof among their Friends 
and Servants ; who for the ſame owed them Suit 


and Service in their Courts. The chief of theſe 
by the Line AL drawn were called Barons, who thrice every Year aſſem- 


bled at the King's Court, viz. at Chriſtmas, Ea- 


ſter and Whitſontide ; and then the King was wont 
to come amongſt them in his Royal Robes and 
with his Crown on his Head, to conſult about the 
Pub!ick Affairs of the Kingdom. Bur ſome ſay 
this Ancient Cuftom was changed by H. 1. who 
in the 16th Year of his Reign, ſummoned rhe 
Commons to the great Council at Salisbury. Cow- 
ell's Interpreter. 
PARODICAL Degrees in an Equation in Alge- 
bra, are the ſeveral Regular Terms in a Quadra- 
tick, Cubick, Biquadrarick Equation, &c. rhe In- 
dexes of whoſe Powers aſcend or deſcend orderly 
in an Arithmetical Progreſſion, as m Ar 
is a Cubick Equation where no Term is wanting; 
but having all its Pgrodick Degrees, the Indexes of 
the Terms regularly deſcending thus, 3, 2, I, o. 
PARTICLES, are ihe very ſmall parts of which 
any Natural Body is ſuppoſed to be compounded ; 


almoſt infinitely ſmall, the continual Effluvia 


which ſome Bodies do continually emir, and 


this without any ſenſible diminution of their 
Bulk or Weight, as well as ſome other Experi- 
ments and Obſervations do plainly ſhew. But how 


are all equal in Bulk, or which are greater and 
how much they are ſo, than others, is what Phi- 
loſophers have hardly yet had Data or Diſcoveries 
enough to determine. Bur the wonderful Sir I/. 
Newton in his excellent Book of Opricks, hath o- 
pened a Door into this new World, and hath 
given ſome very good Rules whereby ro gueſs ar 


Bodies. For he having ſhewn in Prop. 5. Book 2. 
Part 3. Thar the tranſparent parts of all Bodies 
do moſt probably exhibir the ſame Colours with 


ſame thickneſs and of the ſame denſity with them. 
And ſince their Parts ſeem for the moſt part to 
have the ſame denſity with Water or Glaſs, as by 


determine the Sizes of thoſe Parts, you need only 


or Glaſs exhibiting any Colour is expreſs d. Thus 
if it be deſired to know the Diameter of a Cor- 


puſcle, which being of equal denſity with Glaſs, 


ſhall reflect Green of the 3d order (as he diſtin- 


find that the Number 163 ſhews it to be 
| | I 000000 
parts of an Inch. In the general he proves alſo, 


that the Parts of Bodies on which their Colours depend 
are denſer than the Medium, which pervades their 
Interſtices, Prop. 6. B. 2. part 3. 


He 
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and theſe are often called the Conſtituent or Compo- 
nent Particles of any Natural Body, That theſe are 
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ro make any Conjecture ar the ſeveral Sizes of 
theſe Component Particles of Bodies, whether they 


the Bigneſs of the Component Parts of Natural 


thin Plates of Glaſs or thin Bubbles of Water, and 
on the ſame grounds; provided they are of the 


many Circumſtances tis obvious to collect. To 


have recourle to the Tables in the aforeſaid Book 
for this purpoſe, in which the thickneſs of Water 


guiſhes it) by looking into the Table, you will 
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He ſhews alſo at the end of his Latin Opticks, 
That the Component Particles of all Bodies mult 
be Hard or ſolid, or elſe Fluid Bodies could not 
congea! ; which tis certain that Hater, Ol, Vine- 
gar, and Spirit or Oyl of Vitriol will do by Cold; 
Quickſilver by the Fumes of Lead; Spirit of Nitre 
and Quickſilver together by diſſolving the Mer- 
cury and then evaporating the Flegm: Spirit of 


Wine, or Urine, by firſt well dephlegmating 
them, and then mixing them together; and the 


3 


Spirit of Urine and of Salt, by ſubliming them 


together to make Sal Armoniack, Nay, the very 
Particles or Rays of Light ſeem to be hard Bodies, 
otherwiſe they could not in their different Sides 
have different Properties, as he hath ſhewn 
that they have (ſee Light.) Hardneſs therefore 
ought to be accounted as the Property of all ſim- 
ple Matter in the Univerſe ; for all Bodies which 
we know, are either hard, or may be made ſo. 


And if there are many hard Bodies, as we know 


is the caſe of moſt, that have Pores interſperſed, or 
Meatus placed berween their Particles ; thoſe Par- 
ticles themſelyes thar are devoid of any ſuch Va- 
cuities muſt needs be much harder. 

'Tis probable that the moſt ſmall Particles of 
Matter do attract one another and adhere toge- 
ther with the greateſt force; and that theſe may 
combine into larger Particles, whoſe attracting 
force is weaker: and many of theſe latter cohering 
together may form yet greater Particles of Bodies, 
whoſe attracting force ſhall be yer weaker. And 
ſo on by a continual ſeries, till you come to the 
greateſt of thoſe Particles, on which the Chymical | 


Operations, and the Colours of Bodies depend (ſee | 
Attraction and Colour) and theſe cohering inro| 


Maſſes may form Bodies of ſufficient magnirude 


to become perceptible by Senſe. 


It hath been diſcovered of late by the wonderful 
Sir 1ſaac Newton, Mr. F. Keil of Oxon, and ſuch 
others as have proceeded on his Principles : That 
there u a Power in Nature, by which each Particle of 
Matter attrats every other Particle with a Force 


that increaſeth in a greater proportion than That by| 


which the Squares of the Diſtance decreaſe; viz. in a 
Reciprocal Triplicate or Quadruplicate Ratio of the 
Diſtances : For, were it not ſo, the attraction of 
theſe ſmall Particles would not be much greater at 
the Point of Contact, than ar ſome determinate di- 
ſtance from it; as is evident in the caſe of the Gra- 
vity of greater Bodies, whoſe power of attraction 
is only reciprocally as the Square of the Diſtance; 
for we find that Bodies are of the ſame weight, 
when at the Earth's Surface, or when at 100 Feet 
diſtance. Bur when a little Salt is diffolved in a 
large quantity of Water, there is no attraction of 
the Particles towards one another, till by evapo- 
rating part of the Water, they are brought within 
a due diſtance; and then they preſently run to- 
wards one another, unite, and form Chryſtals, 
whoſe Parts have a ſtrong Coheſion, (See Artracti- 
on in this Vol.) 5 

Tis plain alſo, that the Attradctive Force in theſe 
Particles is (cæteris paribus) proportionable to their 


© Solidity ; for ir muſt be compounded of the Summs | 


of all the Parts of each Particle, and thoſe Parts 
will be moſt numerous in ſuch Particles as are moſt 
folid ; 7.e. in ſuch as have feweſt and leaſt Pores 
or Interſtices between their Parts. For Particles 
or Corpuſcles may be ſo compounded, that the 
moſt ſolid and compact Particles may conſtitute 


the lighteſt Corpuſcle: That is, if the interſperſed 


—— — — ee — 
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_— | . 5 
Vacuities between the Particles of Matter be lars. 
lo chat few of them may be diffuſed thro' a ug 
Space. And ſuch a Corpuſele, tho conſiſting of *. 
endued with a ſtrong attractive power, may 3 
{pecifically lighter than another, which Bios x 
fift of Particles not fo ſolid ; bur yet much c Fog 
par together. woe 
And becaule this Natural Philoſophy of Part: 
is of the greateſt uſe to be fully . 9 
here give you (m Dr. Keil's Book of An = 
cretien, &c,) ſome further Propoſitions about thi 
matter. I ſay then, That if any Particles of 1 
attract each other with a Force that is in 2 Tri jo 
care or yet greater Reciprocal Proportion of their Di. 
ſtances : The force by which a Corpuſcle is drawn ts 
a Body, made up of ſuch Attractive Particles, i, i 
finitely greater at the Contact, or extreamly Nearer 
it, than at any determined diſtance from it. 
Suppoſe the Sphere 4 HB compoſed of Partic'es 
thar attract any Particle, as P, with a force reci. 


=] 
| 


= — 


i 
3 
. 
8 
\ 


* | 


procally proportional to the Cubes of their Di. 
ſtances, Draw the Tangent P , and from E ler 
fall the Perpendicular H I: Biſſect P I in L. and 
raiſe the Perpendiculars IL, Aa, S5, BV; and 
make S = IJ. Then with the Aiymprotes LB, 
L | thro s deſcribe the Hyperbola 6 s a; and then 


the Area 4A Bb—f}2 4$x$1; will repreſent 
the Attraction of the Corpuſcle P by Prop. 8 1. of 
Sir J. Newton's Princip. But when the Corpuſcle 
P comes to touch the Sphere in 4, then the Points 
P, L, d, I and A will all coincide; and 4 a be- 
comes the Aſymptote of the Hyperbola, and the 
Area a A Bb becomes infinite; and the Rectangle 
2 ASxST being finite, the Area a ABb——2ASxST, 
will be infinite; and conſequently the force by 
which the Corpuſcle P is attracted by the Sphere, 
when it touches it in A, will be likewiſe infi- 
nite, Nt is 


* 


PREY as 4 Mat erat. tf 
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If the Sphere conſiſts of Particles that attract 
in a quadruplicate Proportion of their Diſtances 
reciprocally, the Force by Which a Corpuſcle 


will be drawn to the Sphere will be Sl. 


But when the Corpuſcle comes to touch the Sphere, 
PI becomes =0, and conſequently whatever is 
divided by it becomes infinite, and therefore rhe 
attractive Force at the Point of Contact being pro- 


portional to FEI. will be infinite. 


22 . 


at any determined diſtance from the Point of Con- 
tact, it muſt be infinitely leſs than the Force of Gra- 
with. vos „„ | 

I bis is clear by the laſt Propofirion : For in that 
Caſe, the Force of Attraction in a Corpuſcle re- 
moved from the Contact is infinitely leſs than at 
the Contact, or extremely near it; but at the 
Contact it is not infinitely greater than the force 
of Gravity by the Suppoſition: therefore the Force, 


by which a Particle removed at a determined 


diſtance from the attracting Body is attracted, is 
infinitely leſs than the Force of Gravity. 


Prop. V. The Force, by which the Particles of 
| Matter attract each other, when extremely near the 
Contact. is not infinitely greater than the Force of 
Gravity, | | ny | | 

This 1s evident ; becauſe in the ſtrongeſt Cohe- 
ſion of Particles touching one another, we find that 
the Weight of ſome Bodies will pull the Particles 
aſunder, tho that Body may be prodigiouſly great- 
er and heavier than the Particles united. Sir Iſaac 
Newton calculates from the Inflection of the 
Rays of Light, that this force near the Contact is 
10000 Coo o000 o000 greater than the Force 
of Gravity. _ _ — 

Corol. Particles removed at a determined di- 
tance from the Body attracting, are nor acted up- 


on by it; becauſe this Force muſt then vaniſh, or, 


which is the tame thing, be infinitely leſs than the 
Force of Gravity. 


* 


Prop, VI. 4 large Particle attrafts not more 
flrens'y thay 


* 
* 


diverſity of Figures cauſes different Degrees of Attra- 
Aion in Particles, that are otherwiſe the ſame. 

This attractive Power acts only on ſuch Particles 
as are extremely near; and therefore of a large 
Particle, the remoteſt parts conduce nothing to At- 
traction: and for the ſame Reaſon the attractive 
Force varies, according as the Particles are Cones, 
Cylinders, Cubes, or Spheres : and ceteris paribus 
a Spherical Particle has the ſtrongeſt atrraftive 
Power. Rot Sale : 
Prop. VII. If Particles ſwimming in a Fluid, at- 
traft one another more ſtrongly than they do the Par- 


each other, will be that by which their attractive 
| Force exceeds the attracting Force of the Fluid. 

For the Particles of the Fluid, that lie directly 
between the attracting Particles, being more preſ- 


* oe 


from the Nature of Fluidity, with that exceſs of 
Preſſure, drive the other Particles out of their 


places, and make way for the attracting Particles 
to come together. 


Prop. VIII. If Particles ſwimming in a Fluid 
are more attracted by the Fluid, than by one another, 
they will recede from one another, with a Force that 
will be equal to the difference of their mutual Attra- 
Gon, and the Attraction of the Fluid. 8 
For the Ambienr Particles of the Fluid attracting 
more ſtrongly, will with their exceſs of Force 
draw the other Particles to themſelves and make 
them to recede from one another. 


Prop. IX. The Force, by which Particles attracting 
one another cohere, is greater, cæteris paribus, where 
the Conta1s greater. 5 0 
For the parts that are farther removd from the 
Contact, conduce nothing to the Force of the Co- 
heſion; and a greater Power muſt be requiſite to 
ſeparate two Particles, which cohere in two points, 
than two Particles which cohere only in one point, 
if the Degree of Coheſion be equal in each point. 
Thus two poliſhed Marble- tones (ſuppoſe a Foot 
ſquare) adhere more ſtrongly than any other two 
Bodies of a Foot ſquare, which are not ſo ſolid, but 
have more Pores and Interſtices between their Parts, 


and which will not receive ſo good a poliſn, by 


which the parts come to a cloſe contact with one 
another. N | 


Prop. X. If the attracting Corpuſcles are elaſticł, 
they muſt neceſſarily produce an inteſtine Motion, 
greater or leſſer, according to the Degrees of their E- 
laſticity and attract ive Forces. | 
For after meeting they will fly from one ano- 
ther with the ſame Degree of Velocity (abating the 
reſiſtance of the Medium) that they met together 
with ; bur when they approach other Particles in 
their Reſilition, their Velocity muit increaſe, be- 
cauſe they are afreſh attracted, and therefore meet- 
ing a ſecond time, they will recede with a greater 
Velocity than they did at their firſt Concurſion: 
and ſo their Velocities will be increas d by every 
Concurſion and Reſilition, which muſt neceſſarily 
produce a ſenſible inteſtine Motion; and the 
ſtronger their attractive Force, and the greater 


their Elaſticity, their Concurſions and Reſilitions 
will be the more ſenſible. 


« ſmall one of the ſame Solidity, but al 


Prop. Xl. 


ticles of the Fluid, the Force, ly which they come to 


{ed than the other ambient Particles; they will 
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do not. cryſtallize, nor the terreſcrial Particles of 


the Parts of ſuch.a Particle, ſhall be nearer to each 


Bull, but yet any how unequal in Specific Gravity, or 


ſolid and devoid of all interſperſed Vacuities, may 


| Compoſiticn of Bodies is made, and into which they 
are primarily diffolved. ' 


5 PAR 
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Mot ions attract one another juſt the ſame, as if the 
Fluid was at reſt, if all the Particles move equally;; 
but an unequal Velocity of the Particles does migb- 
tily diſturb their Attratlions, 
The Particles do all by Hypotheſis move equal- 
ly, and conſequently the progreſſive Motion of the 
Fi does not alter their diſtances, that is to ſay, 
ir Joes not repel them from one another; and con- 
:equently they muſt attract one another with the 
ſame Facility, as if the Fluid was at reſt. But if 
{ome Particles move faſter than others, ſome muſt 
change their Poſition in reſpect to each other, and 
thoſe parts, which by 'the force of Attraction 
would .have come together, will by this unequal 
Motion be carried from one another. Thus Salts 


Urine attract one another, and unite, till the 
Water, in which they are diſſolved, is almoſt 
cold; and the inteſtine Motion of irs Particles, 
cauſed by hear, is quiered. _ . 


Mr. J. Keil of Oxford in Phil. Tran ſatt. N. 315. 
advances theſe other Theorems about the ſmall 
Particles of Matter. 


1. That the leaſt Particle of Matter aſſignable, may 

fo fill any large aſſigned Space, that the Diameters of 
the Pores, Interſtices, or Meatus between its Parts may 
be all leſs than any given Right Line; dr, ſo that all 


other than any given Right Line, See his Lecture 
de Diviſibilitate Materice, in his Lectiones Phyſicæ. 


2. Two Bodies may be aſſigned or given equal in 


in the Quantity of Matter in cach ; fo that the Summs 
of the Pores or Meatus in each, ſhall be nearly e- 
ual, 155 | | 
; V. gr. Let there be a Cubick Inch of Gold and 
another of Air: Tho' the Quantity of Matter in 
the former may be 20000 times as great as chat in 
the larrer: Yer the Vacuities in the Gold, may be 
to thoſe in the Air, as 999999 to lo0000d ; 1. e. 


very nearly equal, 


3. Thoſe Particles which conſtitute Water, Air, or 
any other Fluid (if they touch one another) are not 
abſolutely ſolid; but are compounded of other Par- 
ticles, which do contain within them many Pores or 
Vacuzties, | | 
And he thinks that ſuch Particles of Matter as 
are the leaſt of all others, and which are perfectly 


be called The Firſt or Primary component Particles of 
Matter, or Particles of the firſt Compoſition. 

Such Molecule as are compounded by the Coa- 
leſcence of many of theſe firſt Particles (only) may 
be called Particles of the 2d. Compoſition. And 
ſuch Moles as are compounded of theſe {ſecond Mo- 
lecule by ſeveral of them coaleſcing rogether may 
be called Particles of the third Compoſition : And ſo 
on till you come to Particles our of which the 14ſ 


4. If a Particle ef Matter touch any Body, the 
Force with which it tends toward the Body, or by 
which it adheres to it, is proportionable to the Quan- 


Prop. XI. Particles attracting ene another in a | from the place of Contact add nothing fo tle Coe 
Fluid, moving either with a ſwift or ſlow. progreſſive | ſion, © | 5 


or Quantities of the Contact of Particles, there wil 
ariſe ſeveral degrees of the firmneſs or coheſion of 


And therefore according to the ſeveral Degrees 


Bodies. And the greateſt force or degree 
heſion, will be when the Surfaces of * WE 
Particles are perfectly plane; for there the Force 
by which any Corpuſcle adheres to another? will 
(ceteris paribus) be as the Parts of the Superlicie; 
which do adhere to, or touch one another. 
And from hence, and I believe hence only. 
can that hitherto difficult Problem, about = 
Cauſe of the Coheſion of the Parts of Matter in ſclid 
and firm Bodies be ſolved. | | 


5. Theſe Corpuſcles or Particles of Matter are meſt 
eafily ſeparable one from another, whoſe Contacts with 
other Particles are feweſt and leaſt ; as will be the 

caſe of exceeding Particles of a Spherical Figure, 
And from hence, and hence only, can the True 
and Primary Reaſon of Fluidity ariſe. 


6. If the Texture of a Body be ſuch, that its Par. 
ticles of the laſt Compoſition (ſee Prop. 3.) can le 
moved a little from their primary ſtate of Cobeſinn 
or Contact by ſome external force ( ſuch as the weight 
and compreſſure, or the ſtroke or ſhock of ſome other 
Body.) But yet ſo as that the Particles of the Body dun 
by this preſſure or ſtroke, run into any new Contads 
or Coheſions; Then, I ſay, they will recover again 
their former Contacts, by the power of Attraction, o- 
by a Force that will make them tend towards one 4. 
nother : And conſequently ſuch a Body, will, after 
the preſſure or ſtroke, recover again its former Figure 
and Poſition of its Particles. | LL 
And this is the reaſon of rhe Elaſticity of Bodies, 


7. But if the Texture of a Body be ſuch, that 
when its Particles are by ſome external Force removed 
from their former Contacts and Cohefions, they go im- 
mediately into others of the ſame degree ; that Body 
cannot recover its former Figure and Poſition of 
Parts. | ON 

And this is the Texture of ſuch Bodies as are 
4155 and herein the Reaſon of their ſoftneſs con- 
ſiſts. | = 


8. As Particles which are perfectly ſolid will at- 
tract one another the moſt ſtrongly; and as in all 
other Particles the power of their Attraction is pro- 
portionable to their Denſity or Solidity ; fo the at- 
tractive forces of even Particles perfectly Denſe or 
Solid, depend much upon their Figures, 

For if a ſmall Particle of Matter be ſuppoſed to 
be formed into an indefinitely ſmall Plate or Lami- 
na, of a Figure perfectly circular; and if another 
Particle of Matter be ſuppoſed to be in a Right 
Line paſſing through the Centre of that Plate, and 
at Right Angles to its Plane: Then if you ſuppoſe 
that Particle to be diſtant from the circular Plate 
a tenth part of the Radius of that Circle; I ſay, 
the Force by which that Corpuſcle is attracted by 
the Plate is 30 times leſs than if the actracting 
Matter had coaleſced into a Spherical Figure: 90 
that the Virtue of the whole Particle had been dif- 
fuſed, as it were from one Phyſical Point. 
ut yer this eircular Plate will more ſtrongly at- 
tract the Particle than any other Particle of the 
ſame weight with it, that ſhall be formed into 2 
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tity of the Contact, fer ſuch Particles as lie remote 


long and ſlender Cylinder, ; 
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IF | ur whoſe Particles of the laſt | of the Fluid will ſoon diffuſe themſelors thro thoſe 
PRES ya 1 me a very great attractive 1 : and if the Coheſion or C onnettion of the 
force: But yet between thoſe Particles, there are very | parts of the Body be not ſo ſtrong, but that it may bo 
many Pores or Meatus, which Are pervious ko the Par- ſurmounted by the Imperus of the Particles F the 
ricles of the laſt Compoſition of Mater; which Agquer] Fluid ruſping upon it, and every way into its Pores 3 
ous Particles being ſtrongly attracted by the Saline there will ariſe from thence a Diſſolution of that 
ones, do raſh towards them with an Impetugſicy, do Body. 892 cet 
disjoin their mutual Contact, and diſſolve their Co- And from hence you may ſee the Rea n 0 the 
beton. Wade I | Diſſolution of Bodies in Menſtruums: In order to A 
; „ bed a ek att 025417 i ys hun are (tary eee 1 

Body ſpecifically heavier than Water, may 1. That the Particles of the Body to be diſſolved, 

Zed ow 2 diminiſhed, that it ſhall be do more ſtrongly attract thoſe of the Menſtruum, 

ſuſpended by or ſwim in Water, and not deſcend by | than thoſe of rhe Menſtruum do one another. 1 

its own weight. 7 N 2, Thar the -Bodies have Pores pervious to the 
And this is the reaſon that the ſmall Particles of | Particles of the Menſtruum,  - ng 

Salts and Metals will ſwim in ſuch Menſtruums as 3- That the Coheſion of the Conſtituent Par- 

will diſſolve thoſe Metals, Se. | ricles of the Body be not fo ſtrong, but that it may 

VV | be broken by the violent action of the Particles of 

it. Greater Bodies attradt one another with a leſs | the Menſtruum upon it, | YE. 

force than Leſſer ones do. * 2 e 


8 i 


1 13 


15. F Particles mutually attracting each other do 
| alſo mutually touch one another, no Motion can ariſe ; 
| for they can come no nearer to each other : But if they 
are ſeparated from one avother a very ſmall diſtance, 
a Motion muſt ariſe from their mutual Attraction. 
Tho if they are farther from one another than that 
they cannot attract one another more than they wilt 
| the Particles of the Fluid in which they are, and ſo 
| ans ns LE Ino Motion alſo will be produced, MEE 
For the Force with which the Bodies A and B| From theſe Principles all the Phenomena of Fer- 
attract one another, exerts it ſelf only in thoſe Par- mentation, and of all Efferveſcences do proceed. 
ticles which are near one to another, the remote | And from hence you may ſee the Reaſon why Oyl 
ones having no ſuch force; wherefore there is no] of Vitriol when mingled with a little Water, hath 
greater Attractive Force required to move the Bo- ſo great an Efferveſcence and Ebullition : For by the 
dies A and B towards one another, than to move | Infuſion of the Water the Saline Particles are a 
e and d. But the Velocity of Bodies moved by the | little disjoined from their mutual Contact; but 
{ame Force, are reciprocally proportional to thoſe | ſince they do much more attract one another than 
Bodies: Wherefore the Velocity by which A tends | they do the Particles of the Water, and fince they 
towards B, will be to the Velocity with which the | are not every way equally attracted, a confiderable 
Particle c, apart from the Body, trends towards Motion muſt from thence ariſe.  _ | 
B : : as the Particle c to the Body 4; much leſs | And from hence alſo you may ſee the Reaſon 
therefore is the Velocity of the Body, than that of | why fo great an Ebullition ariſes from putting Fi- 
c would be, if it were ſeparated from it. lings of Steel or Iron into the former mixture of 
From hence it comes to paſs that the Motion of | Oyl of Vitriol with a little Water; for the par- 
the Greater Bodies is naturally ſo flow and gentle, ticles of the Steel have a very great degree of E- 
that tis uſually impeded by an Ambient Fluid or | laſticity, and from thence a ſtrong Reflection muſt 
other Bodies round about them. But in Leſſer Bo- ariſe. And from hence alſo tis that ſome Men- 
dies, this Attractive Force is very active and vi- ſtruums act with a greater force and will ſooner 
gorous, and is the cauſe of a great many Noble | diſſolve Metals, when mingled with a little Water, 
Effects. | | | than when pure and withour ſuch mixrure. 
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12, Two Particles of Matter, tho' they do not touch, | 16, If the Particles which do mutually attract each 
may yet come ſo near one to another, as that thetr | other have no Elaſticity, then they are not Refleted 
mutual Attractive Force ſhall much exceed the Force back from one another, but will form Congeries, 

Gravity. | | Moleculas, Aggregates or Lumps of Particles; from 
| 4. | | | whence what we call a Coagulation ariſes: And if 
13. If a Particle placed in a Fluid be equally at- theſe Lumps exceed in Specifick Gravity that of the 
tratted every where by all the ambient Particles of the | Fluid, and are large enough, a Precipitation will 
Fluid, no motion of the Particle will ariſe from ſucceed. Tho a Precipitation may alſo ariſe from the 

thence : But if it be attracted by ſome Particles more, Specifick Gravity of the Menſtruum in which the Par- 

and by others leſs, it will move that way, where the | ticles ſwim, its being diminiſhed or increaſed, 

Attraction is greateſt, and the Motion produced will x 8 8 ä 

be anſwerable to the Inequality of the Attraction; 17. If the Figure of Particles mutually artracting 

(1. e.) it will be greater, where there is a greater In- each other, when ſi wimming in a Fluid be ſuch, that 
equality, and leſſer, where there is leſs. | there is a greater Attrating Force in ſome of their 

| given Parts than in others, as alſo a greater Contact 

_ then theſe Particles will coaleſce into Bodies 
/ having given Figures; and this way all Chryſtalli- 
T Particles of the Fluid do one another ; and if aig. git" 3 Sa you may by " Sock 2 
there be alſo in that Body any Pores or Mearus, per- | the Figures of the Compenent Particles from having 

vious to the Particles of the Fluid ; then the Particles | the Figure of the Chryſtals given, * 


Vel. II. 3H 16. If 
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14. If a Body be placed in a Fluid, and its Par- 
ticles do more attratt the Particles of the Fluid, than 


Ni 


more copious and thick, at leſſer diſtances from the E- 


lemnity; and die (tali) poſt Paſcha Clauſum, is a 


thro' which the Ore ſlides down into the Coffer of 


by rhe Workmen the Paſs. | 
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18. If between two Particles of a Fluid, another 
ſhall interpeſe, whoſe two oppoſite Faces or Sides, have 
very great attractive Forces; this interpoſing Particle 
will glew or faſten the other two to it ſelf: and when 
this is done throughout the whole Fluid, that Fluid 
will be frozen or turned into Ice. 


19. If a Body of ſome Bulk emit a large quantity 
of Effluvia, and the Particles of ſuch Effiuvia have a 


very great attrafting force; then will theſe Effiuvia, | 


when they come near any leſſer or lighter Body, by 
their attracting force, ſurmount the Gravity of 
thoſe Bodies, and lift them up to the Bodies from 
whence they flow : and ſince the Effluvia are much 


mil tent Body, than at greater; the light Body will 
be attrated by ſtill more and more denſe Effiuvia, 
and at laſt be brought to adhere to the Emittent 
Body. 9 . 

And this way moſt of the Phænomena of Electri- 
city may be ſolved, | 


PARTING, is one of the Refiners ways to ſe- 
parare Gold and Silver; tis done by Aqua Fortis, 
which how to make, and the whole manner of rhe 
Operation, ſee under Refining. 

PARTY Jury, See Half Tongue. 

PASCHA Clauſum, is the Octaves of Eaſter or 
Low-Sunday, which cloſes or concludes that So- 


Date in ſome of our old Deeds; and the firſt Sta- 
tute of Weſtminſter is {aid to have been made Lan- 
deſmain de la Cloſe de Paſebe, i. e. The Munday af- 
ter Eaſter.- wee. by 

PASNAGE or Pannage, was anciently uſed in 
a double Senſe for the running or feeding of Swine 
within a Foreſt, and for the Price or Rute of it. 
If the Paſnage were not duely paid there was a 
Proceſs from the Exchequer, and a Diſtreſs by the 
Sheriff. Dr. Kennet. | | 

PASS, a Frame of Boards conſiſting of 2 or 3 

bottom Boards and two fide ones ſet ſlope-wiſe, 


the Stamping-Mill, for the Tin-works, is called 


PASSAGE, Paſſagium, was a Tribute or Toll 
paid by Paſſengers or Travellers for che Repair or 
Maintenance of ſome Road or Paſſage. 

PAVIMENTA Tefſellata. See Teſſellata, 

PAY, the Seamen ſay Pay more Cable, that is, 
lor out more Cable; and Pay cheap, that is, at the 
turning che Anchor out of the Boat, to turn it o- 
ver- board faſter.. fo BE 

PECTEN, in Anatomy, is the ſame with the 
Rio Pubic, or lower part of the Hypogaſtrium. 

_ PEDIMENT, in Architecture, is a Triangular 
Frame with Corniſh raiſed over the Front of a 
Houſe, and ſometimes over Doors, Sc. | 

PEERS, in Architecture, are a kind of Pilaſters 
or Burtreſſes for Support, Strength, and ſometimes 
Ornament. 5 . 

PEERS, Pares, in our Common Law, are thoſe 
that are empannelled in an Inqueſt upon any Man 
for the convicting or clearing him of any Offence 
for which he is called in queſtion ; and the reaſon 
thereof is, becauſe tis the Courſe and Cuſtom of 
our Nation, that every one ſhall be tried by his 
Peers or Equals. The word is uſed alſo for the 
Nobility of this Realm, and Lords of the Parlia- 


Votes of Parliament, in paſſing Tryals on Noble : 
men. e | 
PENNY, Denarius, was the firſt coined «5; 
of Silver we have any account of N and for 3 
Years the only one. In the Reign of H. 1. there 
were Half-pence. A Penny was ſo much the whole 
of the current Coin of the Kingdom, that Denari. 
us ſignified the ſame thing with Nummus or Mo- 
ney. Dr. Hicks in his Diſſertatio Epi ſtolaris, p. lo Y 
ſaith, that the Anglo-Saxons_had but one Sith” 
Coin amongſt rhem, and — a Penny; and 
Cambden and Spelman, and moſt of our good An. 


might eaſily be broken in rhe middle, or into four 
Quarters; and ſo made into Ha, pence or Far. 
things, ſaith Mr. Stow; on which it was they or. 
dered, that Half-pence and Farthings ſhould be 
made or coined round, as the Penny was before. 
The Penny was called Sterling, which ſee. 


tained 12 Ounces, and each Ounce was divided 
into twenty parts, called Twenty Penny. weight; for 
then twenty Penny-weighr weighed an Ounce: 
and tho' the Penny-weight be altered, the Deno. 
mination ſtill continues, | 

PENSA ; formerly there were three ways of 
paying a Pound of Money into the Exchequer. 
1. Payment of a Pound de Numero, which was juſt 
20 Shillings in Tale. 2. Payment of a Pound 4d 
Scalum, which was 6d. over and above the 20, 
3. Ad Penſam, which was paying the full Weight 
of twelve Ounces. | 

PENTECOSTALS, were, and are ſtill, in ſome 
few Dioceſes, Whitſon- Contributions paid to the 
Biſhops, of which probably the firſt occaſion were 
certain pious Oblations made to the Cathedral 
Church ar Pentecoſt or Mhitſontide. They were 
alſo made by the Pariſhioners to their Pariſh Prieſt, 
and ſometimes by Inferiour Churches or Pariſhes to 
their Mother Church. Theſe Pariſh Pentecoſtals 
were called H/h:t/on-Farthings ; and their Sum was 
divided into four parts, of which one went to the 
Prieſt, one ro the Poor, one towards the Repair of 
the Pariſh Church, and one to the Biſhop. See Ste- 
phens of Procurations and Pentecoſtals, and Dr. Ru- 
net's Parechial Antiquities in Gloſſary. 5785 
PERCH, Pertica, is an Engliſh Meaſure of fix- 


Rod. Forty ſuch Perches in Length, and four in 


This is the common Statute Perch; but in ſome 
Counties in England its Length is different; as in 
Staffordſhire it is 24 Foot, in the Foreſt of Sher- 
wood 25 Foot. In Herefordſhire, tho a Perch of 
Walling be bur 163 Feet, yet a Perch of Ditching 
is 20 Feet: In the Foreſt of Canke tis 25 ; in the 
Foreſt of Clarendon. 20. Skene de verburum ſignifi 
catione ſub verb. Perticata Terre, ſaith, Particata 
Terre is a Rcod of Land. There are alſo ſome 
other Meaſures mentioned which are now out of 
uſe. He ſaith three Feet and one Inch make an 


common Lineal Meaſure. Six Eines long and 6s 
broad make a Square, and Superficial Fall of Land 
meaſured ; and tis to be underſtood, he faith, that 
a Raip, a Rod and a Lineal Fall of Meaſure are al 
one: Only a Red is a Staff or Pole of Wood and 
a Raip is made of Tow or Hemp. Alſo ten Fi 


ment, who tho diſtinguiſhed as to degrees of No- 


vility, yet are equal in all publick Actions, as in is the Meaſure of Scotland. 


in Length and four in Breadth make an Acre: 11 
PER: 


tiquaries agree in this. The old Penny before 
1279 was ſtruck with a double Croſs, fo that it 


' PENNY-Meght, formerly every Pound con. 


teen Foot and + in Length, called alſo a Pole and 


Breadth, make what we call an Acre of Ground, 


Elne; fix Eines make a Fal; which he faith is the 
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© PERICARDIUM. Dr. Keil in An. Secretion, 
p. 32, 33. ſhews, that the Liquor in the Pericurdi- 
um is the moſt fluid of any that is ſeparated from 
the Blood; becauſe the Particles of it unite fit 
and are ſecreted firſt : and thoſe Particles which 
\ unite firſt will have the greateſt attractive force 
and ſuch muſt have their Corpuſcles of a moſt 
Spherical Figure and muſt be moſt ſolid ; ſo thar 
rheir Contact will be the leaſt that can be. ; 
PERIOPHTHALMIUM, is a thin Skin which 
Birds can draw over their Eyes to defend them, 
without ſhurring their Eye-lids. The ſame with 
the Membrana Nictitans. 
PERISTERNAd, in Anatomy, are the lateral 
parts of the Thorax. ; 2 
PERI TONÆEUM: The External Surface of this 
ſoft thin Membrane is unequal where it adheres to 
the tranſverſe Muſcles; the Internal is very ſmooth. 
It hath a number of ſmall Glands which ſeparate 
a Liquor, which ſupplies the Inteſtines and facili- 
rates their Motion: and when theſe Glands are 
obſtructed the Peritoneum grows thick, as in ſeve- 
ral Dropfies. The Peritoneum is a double Mem- 
brane, containing in its Duplicature the Umbili- 
cal Veſſels, the Bladder, Ureters, Kidneys, and 
Spermatick Veſſels, ro all which it gives a Mem- 
brane, as alſo to the Liver, Spleen, Stomach, In- 
teſtines and Womb. 5 | 
Its External Lamina hath two Productions, like 
to two Sheaths, which paſs thro the Rings of the 
oblique and tranſverſe Muſcles in the Groin, for 
the paſſage of the Spermatick Veſſels in Men; and 
for the round Ligaments of the Womb in Women. 
Theſe Productions being come to the Teſticles in 
Men, dilate and form the Tunica Vaginals, The 
Internal Lamina, which is very thin here, having 
accompanied the External Productions a little way, 
cleaves cloſe ro rhe Spermatick Veſſels and round 
Ligaments of the Womb. The Peritoneum hath 
Veins and Arteries from the Phrenice, the Mam- 
millary, the Epigaſtrick, and often from rhe Sper- 
maticks. Its Nerves are of thoſe which are di- 
ſtributed in the Myſcles of the Abdomen; it hath 
likewiſe a few LyMpharicks which diſcharge them- 
ſelves into the Liack Glands. By the Elaſticity of 
its Fibres it eaſily dilates and contracts in Reſpira- 
tion, and in Conceptions. If it breaks ir cauſes a 
Rupture either in the Navel or Groin. Its uſe is 
to contain the Bowels of the Abdomen, and to give 
to each of them an outer Coat. Ts 
PERMUTATION of Quantities, See Variati- 
on and Combination. e 
PERNANC : Taking or receiving Tythes in 
2 is taking ſuch as are or may be paid in 
ind. 5 | 
PERPETUAL Motion; by this Term ought to 
be meant an uninterrupred Communication of the 
lame degree of Motion from one part of Matter to 
another, in a Circle (or ſuch like Curve returning 
into it ſelf) ſo that the ſame Quantity of Matter 
ſhall return perpetually undiminiſhed upon the firſt 
mover : And perhaps if Men had rightly under- 
ſtood that this is the true meaning of a perpetual 
Motion, abundance of Expence both of Money and 
Reputation might have been ſaved, by thevain pre- 
tenders to this piece of impoſſible Mechaniſm. For 
ſince by the ſecond Law of Nature or Motion, 
(ſee Motion) The changes made in the Motions of Bo- 
dies are always proportional to the impreſs d moving 
force, and are produced in the ſame direction with it, 


Machine greater than that of the firſt force impreſ- 
ſed; and therefore ſince on our Earth, all Motions 
are performed in a Fluid which reſiſts them, it muſt 
of neceſſity retard them; and conſequently a con- 
ſiderable quantity of the Motion muſt be ſpent up- 
on the reſiſting Medium; ſo that tis impoſſible the 
ſame Quantity of it can return undiminiſhed on the 
firſt mover; which yet is abſolutely neceſſary for 
the continuance of the ſame Motion perpetually. 
Beſides, in no Engine or Machine whatſoever, can 
all Friction be avoided, there being in Nature no 
ſuch thing as exact Smoothnels or perfect Congrui- 
ty: The manner of the Coheſion of the parts of 
Bodies, the ſmall proportion the ſolid Matter bears 
to the Vacuities between them, ard the nature of 
thoſe conſtituent Particles not admitting it; where- 
fore this Friction will alſo ſenſibly in time diminiſn 
the impreſſed or communicated Force, ſo tis not 
poſſible the Motion can be perpetual; which Ef- 
fect can indeed never follow, unleſs the commu- 
nicated Force be ſo much greater than the gene- 
rating Force, as to recompenſe the Diminution 
made therein by all theſe Cauſes, in order to the 
Morion's returning undiminiſhed upon the firſt 
Mover. But nil dat quod non habet, the genera- 
ting Force cannot communicate a greater degree 
of Motion, that it hath ir ſelf, and conſequently 
the perpetual Motion is demonſtratively impoſſible. 

Beſides, it being certain that a Body cannot 
move conſtantly in any Orbit with the ſame de- 
gree of Motion from one ſingle Impulſe; ſince that 
degree of Motion and Velocity arifing from ſuch a 
ſingle Impulſe muſt by that means continually de- 
creaſe, and ſo at laſt be quite ſpent and extinct: 
From hence it will follow: alſo, that there can be 


Impulſe; for this Motion, that it may return a- 
gain upon the firſt Mover, muſt be propagated ia 


an Orbit; and conſequently muſt by degrees ceaſe 
and ſtop. | * | 


iſſuing from the Note of a Fine, and lieth for 
Cogniſee of a Mannor, Seigniory, Chief Rent or 
other Services ; to compel him thar is a Tenant of 
the Land at the time of the Note of the Fine levi- 
ed, to attorn unto him. 48 655 | 
| PERQUISITE, in the Law Senſe, is any thing 
gorren by a Perſon's own Induſtry, or purchaſed 
with his own Money, different from that which 
deſcends to him from his Father or Anceſtors. 

PERQUISITES of Court, are ſuch Profits as 
grow to a Lord of a Mannor by virtue of his Court- 
Baron, over and above the yearly certain Profits 
of his Land; as Fines of Copy-hcld, Herriots, Ame: = 
ciaments, Waifes, Strays, &c. 

PERSONAL Services. See Services, 

PERSPECTIVE : The Foundation or Ground 
of Perſpective may be thus conceived. Suppoſe 
there be a Point, as o, which is ſeen by the Eye 
at n (whoſe height above the Horizon is 2 m) 
thro the Glaſs or Tranſparent Plane xz &, which 


in Perſpective; from m the Point of the Horizon 
perpendicularly under the Eye at » draw at Right 
Angles ro n m (the height of che Eye) the Line mz; 
at in the Iable erect the Perpendicular 3 4 e- 
qual ro nm, and at Right Angles to it, from the 
Point u, draw alſo 4 y equal to m z the diſtance 
of the Eye from the Table. From » ler fall a 


no Motion can 7 N mnt to any Engine or 
| Q * I. | 


Perpendicular ro the Baſe of the Table, as 0 . 
« H 2 and 


no Perpetual Motion in any Engine from one ſingle 


PER Que Servitia, in Law, is a Writ Judicial 


in Perſpective is called the Table: And it be re- 
quired to find the true Repreſentation of this Point 
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and draw the Line que. Take g to qo, draw | 
s y cutting 44 in the Point t, ſo is & the Point re 
quired; | 
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On this Foundation is the Primary Rule of all 
Perſpective built and all irs Practices eſtabliſhed, 
v. gr. Suppoſe an Equilateral Triangle (as mn) 
or any other Geometrical Plane Figure were ro be 
repreſented in Perſpective, Between the Eye and 
the Triangle draw ſomewhere the Right Line ab, 
which they call the Fundamental Line; then draw 


2» repreſenting theiPerpendicular Diſtance of the 


Eye above that Line, be it what it will, and thro 
v draw, at Right Angles to à v, or parallel to à b, 
the Horizontal Line vy; then will the Plane lying 
between thoſe Parallels repreſent the Table or Tranſ- 
parent Plane. Then in order to find the Perſpe- 
ctive Point for o, one of the Angles of the Triangle 
o mn, draw o perpendicular xo the Fundamental 


Line a b, and make q 5 equal to qo, Take vy e- 


qual to v z, and then from y draw 5y ; draw alſo 
v9, Whoſe interſection with 5 will find the Point 
o, which will be the true repreſentation of o in Per- 
ſpective; proceed after the ſame manner with the 
Points M and N, and drawing the Lines on, 1 m, 
mo, the Triangle om will be the true repreſen- 
tation of the Triangle MN O. And thus proceed- 
ing with the Angular Points of any Figure, whe- 
ther regular or irregular, you may draw any thing 
truly in Perſpective; only in practice, ſeveral 
compendious Methods will ariſe, which every one 


will diſcover on frequent Trials. 
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And if- the Scenographick Appearance of any 
Solid were to be repreſented, as ſuppoſe of a Tri- 
angular Priſm whoſe Baſe is the Triangle M NO 


in the Second Figure; you need only find the up- 


per Surface of it after the ſame way as you found 
the Lower or the Baſe, and then joining the cor- 
eſponding Points by Right Lines you will have 
b he true Repreſentation of the Solid in Perſpective. 


So that the Work is the ſame as before, only you 
take a new Fundamental Line, as much higher 
than the former, as is the Altitude of chat Solid 
whoſe Scenographick Repreſentation you would 
delineare. | 5 75 
Bur there is yet a more commodious way of 
doing this, as follows; Having found, as above. 
the Baſe or Ichnographick Plane mnoz ho 
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Let Perpendiculars be erected to the Fundamental 
Line, from the three Angular Points, which will 
expreſs the Altitudes of thoſe Points. But becauſe 
theſe Altitudes, tho equal to one another in the 
Body or Solid it ſelf, will appear unequal in the 
Scenographick view, for thoſe that are further off 
will appear leſs, and the nearer, larger. 

Their true proportionable Heights may be thus 
determined: Any where in the Mndamental Line 
ler AB be erected perpendicularly equal to the true 
Altitude (or if the Figure hath different Altitudes, 
let them all be transferred into the Perpendicular 
AB) and from the Points A and B (and from all 
the Points of intermediate Altitude, if there be 


ſany ſuch) draw Right Lines to the Eye Point in /, 


or to any Point in the Horizontal Line: Thoſe 
[Lines AV and VB will conſtitute a Triangle 
with A B, within which all the Points of Altitude 


| will be contained. Thro' the Points o, u, and n, 


draw parallels to the Fundamental Line, as you ſee, 
and from the Points a, a, a, erect Perpendiculars 


to thoſe Parallels, and where they Interſect the 


two Lines AV and B; as inthe Points a, 4, 4, 

and b, b, b, &c. they will determine the apparent 

height of the Solid in that Scenographick Poſition 

to the Eye at V. And in Practice theſe Parallels 

and Perpendiculars are to be eaſily deſcribed by 

the help of a good Drawing Board or Table fitted 
for this purpoſe, and others of this nature. 


Authors on this Subject of Perſpective are; 
Alberti Dureri Perſpectiva cum Fig. 


Hanſen Leucours Perſpectiva, in High-Dutch a 
| Ulm, 1617. Fol. ; 8 


| 


Henrick 
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r ſack Perſpectiva, ditto. Franck. that Hemiſphere which 1s turned towards the Sun, 

42167 b e Jt 8 85 1 will be nere Ae. and = _ _— 
"ve curiuſe de Niceron 4 Paris. ſphere at that time muſt remain in Darkneſs. An 

= 8 4 | "Lady fince tis that Hemiſphere of any Planet, 

ET La Perſpective avec la Raiſon des Umbres, &c. par |which is obverted to the Earth, which is conſider- 

B Solamon de Cauſa. : ed by any Obſervator: 

FJ Roger Bacon's Perſpective. Lat. | 

Joan. Cantuarienſis Archiepiſcops Perſpectiva Com- 

munis. | 

Loinganno de Glocchi, Perſpettiva practica. 

Leada Regele delle Perſpettiva. 

Verdmanns Friſii Perſpectiva. i | 

The Feſuits Perſpective; or, La Pexſpective Pra- 

= K&:que per un Religieux, &c. | 

VI | Moxon's Practical Perſpecti ve. 

I G. Ubalds Perſpetive, Lib. 6. 

Ia PerſpeRtive Speculative & Practique per Mig- 
non. 

Lamii Perſpective. | 

Andreæ Alberti de Perſpetiva & Umbra, Lil, | 
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PESA, Penſa, Piſa ; is a Ney or Weigh, or a 
certain Weight or Meaſure of Cheeſe and Wool, 
containing formerly 256 Pounds. 

PESAGE, is a Duty paid for Weighing of Mer- 
chandice and other Wares, to a certain common 

Weigher, whom they called Peſarius. 
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PETER Pence, called alſo Hearth Pence, Rome 
Scot, and in the North Ream Pence; was a Le- 
vy of a Penny on every Houſe wherein there 
were 30 Pence vive pecuniæ, to be collected and 
ſent ro Reme: This ar firſt tho only a Contribu- 
tion, ar laſt paſt into a ſtanding Tax : one half of 
it went for Alms to the Engliſh School at Rome, 
and the other half to the Pope's uſe, 


The eight lire Circles repreſent the different Phaſes 
of Venus, as they will appear to an Eye placed in T 
. ; | Jon the Earth, while ſhe moves round in her Or- 
It was at firſt given by King Ina, and confirm- bit AC EG about the Sun. It will be plain 
ed by Offa and Ethelwolph; eſtabliſhed by the then, that when Venus is in A, and the Earth at 13 
Laws of Canute, Edward the Confeſſor, William the ſne being then moſt retrograde, (ſee the Word Di- 
Conquerour, and Henry I. "Twas collected by the rec in this Vol.) will leaſt of all appear to us, be- 
Biſhops, who employ d the Rural deans and Arch-| cauſe her obſcure Hemiſphere is entirely obverted 
3 3 Md Ang SET towards us. And if ſhe 8 to be then in either 
Ope rego * « ; ® = . . 
wh 57 Ning Ele. fit forked ihe payment bf of the Nodes, 1. e. in the Plane of the Ecliptick, 


ſne will l Spot i * 
this Duty to the Pope; but the cuſtom ſoon re- 3 appear Uke a c in the Body of the 
raurned again, and continued till the Reign of Hen- 


ed But when ſhe gets further to B (the Eye being 
Y VIII. when Polydore Virgil was employed here] ſtill ſuppoſed to be in T) ſhe in il be 8 
as the Pope's Receiver General. No Place nor Re- grade, but ſome ſmall part of her illuminated Disk 
ligious Houſe was exempr from this Impoſition, will be viſible ; and ſhe will appear with iltumi- 
bur only the Abby of St, Albans. I nated 1 * will be turned from the Sun, 
SD 5 5 „lor towards the Weſt, When ſhe comes to C, one 
PETIT. Sergeanty: To hold Lands or Tene- half of her illuminated Disk will be viſible to an 
ments in Perit-Sergeanty, is to hold them of the Eye in T, and then ſhe will appear like an Half- 
Crown, by yielding rhe Sovereign a Knife, Buck- Moon; in D ſhe will be gibbous, and in E at full. 
— SIO, or 3 a String, or other] And the ſame Phaſes ſhe will pur on as ſhe moves 
like Service at the Will of the firſt Feoffer and ſ in the other Semicircle from E to A again, only 
ns belongs neither Ward, Marriage nor Relief : the illuminated Horns will be turned a contrary 

0 1 wy er in 3 or Petit- Ser- way; as appears by the Second Figure, where all 

I opal ut ot the Crown. Stat. of. Car. 2. che ſeveral Phaſes are delineared. 

PHALANX, among the Macedonians, was an 
Oblong Square cloſe Battle of Pikemen conſiſting 
of 16 in File and 500 in Front, as Polybius faith ; 

and the Soldiers ſtood ſo cloſe together, that the | 
Pikes of the 5th Rank extended 3 Foot beyond the 
Front of the Battle. Vp | 

PHASES of the Planets : Since all the Planets as 
well as the Earth are Spherical, Opake and Sca, 
brous Bodies, they muſt reflect every way the Sun's 

E | Rays which fall upon them ; and ir will follow al- 
8 lo from hence, chat one half of every Planet, or 


And 


PHY PIN 
All Dr. Hook's Tracts printed while 
ving, and his Opera Poſthuma, 
Philaſoph. Tranſactions. 
And Collections. 
Acta Eruditorum Lipſiæ. 
Collegium Experimentale five Curioſum, in quo pyi. 
maria hujus ſeculi Inventa & Brperin ge 
Phyfico-Mathematica inveniuntur. 2 Vol. 47 . 
Eſſays of Natural Experiments made in the E | 
demy del Cimento, Engliſh'd by Mr. Wall : 
I An , Y 
Ray's Wiſdom of God in the Works of the on 
Laſt Edit. with 3 Phyſ. De. * 
Moodward's Natural Hiſtory of the Earth. 
Bohun, of Winds. 5 
De Reſiſtentia Solidorum, by Alex. Marchetty; 
Florentiæ. 1665. 40. ' 
Hypotheſis Phyſico-Nova G. G. Leibnitz. Lond 
1671. 12 mo. See N. 74. of Phil. Tranſ © 
| | Horologium QOſcillatorium Chriſt, Hugenii, Paris 
N 6 | Fol. 1673. | 1 
1 | | Traite de la Percuſſion ou Choque de Corps 
Mariotte a 4 1673. 5 5 
And the ſame kind of Phaſes muſt happen to] Traite de Mouvements des Eaux & des autres 
Mercury in the ſeveral parts of his Orbit, regard Corps Fluides per feu. per M. Mariotte, Paris 
being had to the Figure of it, and the Time of his 1686. Zvo. | 
Periodical Revolution round the Sun, Pardies Local Motion, Engl. 


Exegeſis Phyſfico-Math. de momentis Gravium, 
PHILTRATION. See Filtration. 


FED Mhiſton's Theory of the Earth. 
PHOSPHORUS; by order of and before the] Gallilæi Dialog: de Mechanica & Motu Locali. 


A Royal Society at London, Mr. Hawhksbee made ſeveral] ; de Syſtemate Mundi. 
| Experiments on the Phoſphorus, about its Production | | Sinclari Ars Nova & magna Gravitatis & Levi. 
and Propagarion of Light in vacuo ; and it plainly | tatis. | _ | 


"lt | appeared from them, that the removing the common] Dee de Praſtantiori bus quibuſdam Nature Vins 
Air did very ſenſibly encreaſe its Light. And by the tibus. 4to. Lond. 1558. 


5 Experiments made by the ſame Perſon on the AMer- ¶Hiſcellanea Curioſa Germanica, in 8 Vol. 45. 

5 curial Phoſphorus, and mentioned in Phil. Tranſ. F Hyſico-Matheſis de Lumine, Coloribus, & de Iridi, 

i N. 303. it is alſo manifeſt, that tho Mercury when| per Grimaldi. . 
15 ſtrongly agitated in the common Air would exhibit | | | 
1 in a darkned Room ſome ſparks of Light, yet that] PIAZZ As, or as our Vulgar frequently call 


a very ſenſible and eminent degree of it might beſ them Piaches, are in the Iralian the ſame as our 
produced by ſhaking it in proper Glaſſes in Va- Cloyſters. 1 8 8 

CH0. oy 4 I PICAGE, from the Latin Mea, was a Cuſtom 
Bernouli Profeſſor of Math. at Groningen made an | or Duty paid ar Fairs and Markets for breaking 
eaſie portable Mercurial Phoſphorus after this man- the Ground and pitching up of Stalls and Stand- 

ner: In a clean near Viol he included about five or |ings: and this Profit of Picage was uſually given 

fix Ounces of well purified clean Quickſilver; and or granted in Charters for holding a Fair or Mar- 
[ then evacuating the Viol of Air by applying to Ker. 4 

an Air-Pump, it would, when ſhook ſtrongly in PIEDROTT, in Architecture, is a Square Pil- 

the Dark, appear all bright and luminous, ſo as lar which is partly within the Wall. Build. Did. 

chat one might diſtinguiſſi the Faces of the Specta- FILE, in Architecture, and their Quadra's and 
| tors. | 1 Tables (as we yet ſee them in ancient Altars and 
1 PHYSICKS, or Natural Philoſophy. The moſt | Monuments) were imploy d for Inſcriptions; but 
"rg eminent Books on this Subject which will give the if ſhorter and more maſſy, they ſerve for Arches 
24 Reader a true and uſeful knowledge of Nature | of Bridges and for Buttreſſes to ſolid Work, Eve- 

are theſe: | lyn's Parallel, 


„ PINK, is a Veſſel uſed at Sea maſted and rig- 
| EE Sir IJ. Newton's Principia Phileſoph. Naturalis ged like other Ships, but only ſhe is built with a 
bY Mathematice. - © ; round Stern, the Bends and Ribs compaſſing ſo as 
We: Ejuſdem Optice : five de Lumine & Coloribus, that her Sides buldge our very much; wherefore 
. | | Berellus de Motionibus a Gravitate pendentibus, | theſe Pinks are difficult to be boarded, and alſo 
De vi percuſſionis. are made to carry greater Burdens than others. 
Wallis Mechanicks, ſive Liber de Motu Tractatus They are (ften uſed for Store- Ships, and Hoſpital- 
Geometricus. | Chips, in the Fleet. on | , 
Hon. Fabri Dialogi Phyſics. Lugd. Galliarum, ; PINNACE, is a ſmall Veſſel, with a Square 
1669, 8vo, | Stern, going with Sails and Oars, and carrying 
Mr. Boyles Phyþcal Pieces, | three Maſts; and is uſed as a Scout for Intelli- 
. Keil's Intreductio ad Veram Phyſicam, F gence, and for Landing of Men, Sc. allo one of 
5 | Ditton's Laws of Nature and Motion. the Boats belonging to a great Man of War, which 
ES Cheyne's Philoſophical Principles of Natural Re- ſerves to carry the Officers to and from the Shoar, 
13 | ligion. is called the Pinnace. piscl 
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PISCIVOROUS Animals, are ſuch as feed on 

iſh, See Birds. 3 89255 
Fiſh, OH, is a word uſed by Architects and Buil- 
ders in theſe Senſes. Sometime Paving is called 
Pitching : But uſually they underſtand by it the 
Angle which a Gable-end, and conſequently the 
whole Roof of a Building is ſet ro, If rhe Length 
of each Rafter be 4} of the Breadth of the Building, 
then they lay that Roof is of a True Pitch: But if 
the Rafters are longer, they ſay tis a high or ſharp 
pitch d Roof ; it ſhoxter, they call it a low or flat 
pitch d Roof. ; BEE Te 

PLACE Apparent of a Planet, is a Poinr in the 
Starry Heaven which is found by a Right-Line 
paſſing from the Spectator 's Eye on the Earth s Sur- 
face, and terminated at the other end amongſt the 
fix d Stars. In the Figure under the word Parallax 
in Vol. I. If A be the Centre of the Earth, and B a 
Point on its Surface; let q repreſent the Moon, 
then will G be her true and H her apparent Place 
in the Starry Heaven. 7 

PLACE True of a Planet, in Aſtronomy, is that 
Point amongſt the Fix'd Stars which is found by 
imagining a Right Line to be drawn from the 
Earth's Centre thro the Planet and terminared at 
the orher End in the Starry Heaven. 

PLACE Geometrick. The Ancients called their 
Locus or Place avaauvounr©r, i. e. Reſolutus, and 
the Order of their Writings about it, according to 
Pappus, is this, (1.) Euclidis Datorum, Lib. 1. 
12.) Apollonii nys eu, or de Rationis ſectione, 
Libri 2, (3. The ſame Author's eis d elo s, 
of the Section of a Space, 2 Books. (4.) His two 
Books of Ta#iones (#mzgqnr.) (5. ) Euclide his 3 
Books of Poriſmata. (6.) Apollonius his vn, 
or of Inclinations, Books 2. ().) The ſame Wri- 
ters 2 Books of Loca Plana, mmy S,. (8.) His 
eight Books of Conicks. (9.) Ariſteus his 5 Books 
Tomo? gr, or of Solid Places, (10.) Euclide his 
2 Books of Places ad Superficiem, (11.) Eratoſthe- 
ness 2 Books de Medietatibus. Of all which only 
Euclid's Data, and 4 Books of Apollonius his Co- 
nicks are left now in Being. 195 | 

See allo F. Craig's Tractatus Mathematicus de 
Fig. Curvilinearum Quadraturis ; & de Locis Geome- 


tricis, Lond. 1693. 4to. 


PLANE, is an Inſtrument uſed in Joinery to 
make Boards Plane, Try and Smooth, or in order 
ro joint or frame them together, &c, Theſe are 
of ſeveral Names and Sorts according to the ſeve- 
ral Uſes; as, 1. The Fore-Plane, which is a long 
Plane, and uled firſt of all before either Smooth- 
Plane or Fointer, The Edge of the Iron of this 
Plane js not ground ſtreight, but riſing with a Con- 
vex Arch in the middle of it, that its Edge may 
bear to be ſet the Ranker, for its uſe is to take off 
the Irregularities of the Stuff as ſoon as may be, 
in order to prepare it for the S moothing- Plane or 
Jointer. If the Stuff be free and frowy; that is, 
even tempered all over, you may then ſet the 
Plane ſo rank as that you may take off a Shaving 
of the thickneſs of an old Shilling; but if it be 
hard or curling, you can't take off one thicker 


than an old Groat. 2. The Smoothing-Plane, is a 


ſhort (mall Plane, whoſe Iron is ſer very fine, and 
irs uſe is to take off the Irregularities of the Fore- 
Plane, or thoſe which it hath left. 3. The Foznter 
is a Plane longer than the Fore-Plane, and hath its 
Sole perfectly ſtrait from End to End; it comes 
after the Fore-Plane and Smoothing- Plane, and is 
deſign d to ſhoot an Edge of a Board perfectly 


— 


hn. 


ſtreight in order to jointing, as alſo Boards of any 
thicknneſs; for tis uſed ro Try, as they call it, 
that is, ſmooth Tables with, wherner large or 
ſmall : wherefore its Iron muſt be ſet very fine, 
little above an Hair's breadth above the Sole of the 
Plane, and the length of the Edge of it exactly 
ſtrait, or parallel to the Plain of the Sole or Bot- 
tom of the Plane. 4. The Strike Block, is a Plane 
made as true as the Foznter, and like it, only ſhort- 
er; being uſed to ſhoor a ſhorr Joint, which it 
deth more handily and readily than the long Foin- 
ter. Tis uſed alſo for framing and fitting the 
Joints of Mitres and Bevels, but then the piece of 
Wood is drawn by hand over the Plane ſeveral 


uſed to cut part of the upper Edge of a Board 
ſtrait or ſquare down into the Stuff, ſo that the 
Edge of another Board cur down after the ſame 


and when two Boards are thus cut away this lap- 
ping over is called Rabbeting. The Rabbet-Plane 
is ſometimes uſed alſo to ſtrike a Faſcia in a piece 
of Moulding. The Iron of this Plane is full as 
broad as the Stock is thick (uſually about an Inch) 
that rhe Angles of the Edge may cut down exactly 
ſtrait; and ir delivers its Shavings at the Side and 
not out of a Mouth at the Top, like other Planes. 
6. The Plow, is a narrow Rabbet-Plane, with the 
addition of two Stayes with Shoulders ro them; 
and on the Bottom of the Shoulders a Fence : Its 
uſe is ro plow a narrow ſquare Groove on the Edge 
of any Board, of any proper depth. 7. Moulding- 


Plane, the Hollow, the O--- G---, the Snipes Bill, 
Sc. and theſe of ſeveral Sizes, as from half an 


uſed on ſoft Wood, as Deal, Pear-Tree, Maple, 
Sc. the Iron is ſer to an Angle of 45 Degr. with 
the Sole or Baſe of the Plane; but if it be very 
hard Wood, as Box, Ebony, Lignum Vite, &c. 
it is ſer ro 80 Degr. and ſometimes quite upright. 
There is alſo ſome difference in the grinding of rhe 
Baſil or the Slope of the Edge of rhe Iron of the 


to anAngle of about 18 or 20 Degrees; but in ſoft 
Wood, not ro one above 12 Degrees; for the 


Iron cuts, but the more obruſe and thicker it is, 
the ſtronger is the Edge to cur upon hard Work. 


Perſpective or Stereographick Projection, is a 
Plane which paſſes thro the Centre of the Sphere, 
the being ſuppoſed the Pole of or in a Point in the 
Axis of that Plane, and 90 degrees above it or the 
Surface of the Sphere; thus, if the Eye be in the 


Plane/ on which the Circles of the Sphere may be 
projected Stereographically: And from hence ir 
will follow, thar all great Circles of rhe Sphere 


Angles to the Plane of the Projection, becauſe they 
pals thro irs Poles, See Spher ick Geometry or Pro- 
jection in Vol. I. 
PLANETS. The Motions of the Six Primary 
Planets round the Sun is ſo adjuſted, that the 
Square of the Times of their Periodical Revoluti- 
ons are as the Cubes of their Diſtances from the 
Sun: And the ſame thing is found by all Aſtrono- 


ones. Greg. Aſtron. p. 26, 27. | 
| The 


times till tis ſhot true. 5. The Rabbet Plate, is 


manner may fir and join in with it on the Square; 
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Planes, of which are ſeveral kinds, as the Round 


Inch to an Inch and half. When theſe Planes are 


Plane; for in working on hard Wood this is ground 
more acute the Baſil is the better and ſmoother the 


PLANE of the Projection, in the Aſtronomical 


Zenith or Nadir Points, the Horizon will be a 


paſſing through the Eye- point, muſt be at Right 


mers to be true, with regard to the Motions of the 
Secondary Planets or Satellites round their Primary | 
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of every Revolution of the Satellite round the Pla- 


5 


pal , 
* — — 2 
8 o 7 Dr ; 


The Forces with which the ri. Planets are 


_ continually drawn from a Rectilineal Motion, and 


by that means are retained in their Orbits, are re- 
ciprocally as the Squares of their Diſtances from 
the Centre of the Sun. Id. p. 37). 
The Forces with which the Secondary Planets 
are retained in their Orbits, are reciprocally as the 
Squares of their Diſtances from the Centres of their 
Primary Planets about whom they revolve. p. 34. 
The Nodes and Apſides of all rhe Planerary Or- 
birs are ar reſt and do not move progreſſively. 


33 | | El | 
g The Planets and Comets are retained in their 
Orbits by the force of Gravity; the ſame Law 
prevailing thro all the Solar Syſtem. p. 57. 

If a Primary Planet revolving round the Sun as 


its Centre, carry round with him a Satellite which 


revolves alſo round the Planet; rhe Motion of this 
Satellite will be accelerated all the while it is moving 
from the Quadratures to the Syzygies, and retarded 
all the while it is in moving from the Syzygies to the 


Quadratures: So that it will move faſter near either 


its Conjunction or Oppoſition, and flower near 
the Quadratures. The Figure of its Orbit will al- 
ſo be more Curvilineal in the Quadratures than in 
the Syzygies, and conſequently the Satellite will 
be or recede farther from the Primary Planer, in 
the Quadratures than in the Syzygies, ſo as that 
the Orbit will be an Ellipſis, whoſe Centre is the 
Primary Planet, and whoſe greater Axis lies at 
Right Angles to a Line drawn from the Sun; and 
the leſſer Axis is coincident with that Line. This 


Dr. Gregory demonſtrates in his Aſtron. p. 282, Sc. 


But if the Orbit of the Satellite Planet, inſtead 
of being a Circle be an Ellipſis, in whoſe Focus che 
Primary Planet is ſuppoſed to be placed, then will 
the greater Axis of this Elliptical Orbir, rwice ad- 
vance forward, viz. in the 2 Quadrarures, and 
twice recede backward, viz. in the 2 Syzygies, 


net. p. 298. | 1 . 

In each Revolution of the Satellite round the 
Planet the Apſides will, for the moſt part, advance 
more forwards than they recede backwards, and 
by the excels of this Progreſſion, will move in 
Corſequentia. | „ 

 PLASTICE, cr the Plaſtich Art, is the Art of 
making Figures of Men, Birds, Beaſts, Fiſhes, 
Plants, Sc. in Clay, Sc. The Workmen are cal- 


led Plaſte. Ir differs from Carving, becauſe here 


the Figures are made by Addition uſually, but in 
Carving always by Subſtrattion of what is ſuper- 


| fluous. Ir is now with us chiefly uſed in Fret- 


work Ceilings; but the Tralians apply it to the 
Mantlings of Chimneys with great Figures. 
PLAY. The Laws of Chance or the Proporti- 
on of Hazard in Play or Gaming is a thing Mathe- 
matically Computable, £c. For tho' it be uſually 
very uncertain in any Game depending on Chance, 
who ſhall win; yet it may, in moſt Caſes, be de- 
termined who hath the better of the lay, and 
what Advantage one hath above the other; (which 
if Gentlemen knew and conſidered, they would 
not, perhaps, venture their Money with Sharpers, 
and ſuch Wretches as make it their whole buſineſs 
to know and remember the Odds in Gaming, as 
well as to practice moſt infamous ways of Chear- 
ing by falſe Dice, flight of Hand, &c.) Bur, I 
proceed to an eaſie Inſtance; thy whether a Man 
{hall throw 6 with one Die the firſt time be uncer- 
rain, yet how much it is againſt him, or how im- 


probable that he doth nor, may eaſily be T 
ned. So likewiſe if another and 1 Slay 5 
or Back-Gammon, 3 up, and I am the firſt 580 
tho it be uncertain, and can't be determined Ma. 
rhemarically who ſhall win; yet by thoſe Prin, 
ciples I can demonſtrate what the Adyantage is b ; 
my fide, and how much the Value of my Expeq n 
tion or Chance exceeds his. 195 
A vaſt variety of Queſtions about theſe thing, 
will ariſe in Play, amongſt two or more Camſters. 
in order to the determination of which, this mul 
be premiſed as a Principle. 


That the Value of any one's Chance or Expedtati. 
on of Winning, is what would purchaſe the like 


Chance, Advantage or Expectation in a Juſt or 
equal Game. 


Thus if a Perſon ſhould, unknown to me, hide 
Fe one Hand 7 s. and in the other 3 s, tho' it be 
impoffible for me to be certain which Number is 
in which Hand; yer I'm ſure 'tis an advantage to 
me to have the choice of which Hand I will take: 
and (as I ſhall ſhew below) this advantage is 
worth five Shillings. | 


In order to which, I lay down this Propo- 
ſition. | 


_ ' Propoſition I. 


Where there is an equal Chance for a=3 5. and 
b=7 5. the value of my Expectation is =, or 
half the Summ of a and b. 


Io inveſtigare the truth of which Propoſition : 
ſuppoſe I would ſeek what the value of my Expe- 
ation is in this caſe, ler it in the Analyrick way 
of enquiry, be called x. ; 3 
Then, by the general Axiom or Principle, If! 
had x, I were able in a fair and equal Game to 
purchaſe ſuch an Expectation again. | 
Suppole therefore I play with another on theſe 
terms, that each of us ſhall ſtake down x, and 
that the Winner ſhall give a to the Loſer: I ſay 
this is juſt and fair, and that J have an equal 
chance, either to get a, if I loſe the Game, or to 
have 2x—a (that is, both the Stakes, ſubducting 
a) if I win. Now to make it an equal Game, 
this 2x—a muſt be ==b, wherefore tranſpoſing a 
and dividing by 2, you will have this Equation 
x=a+b WY, 


— which gives x ſought, 


Thus in Numbers, If I have an equal chance of 
getting 35. or 75. then by this Propoſition my Ex- 
pectation or Intereſt is worth 5 s. and tis certain, 
that having 55s. I may have the ſame Chance; for if 
I play with another, *and each of us ſtake 5 s. with 
this condition, that the Gainer ſhall pay the Loſer 
35. This is an equal way of Gaming; and tis 


plain, T har I have an equal Chance to get or re- 


ceive 35. if I loſe, or 7 5. if I win. Fa 
That is, if a Man will give me the choice of 7 5 

in one of his Hands, and Ig 5. in the other, tis as 

good as giving me 5 -, 


5 Propoſition Il. 


FER 


— 
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Propoſition II. 


Where there is an equal . a, b, or c, the 


value of my Expectation is A 
of the Summ of a, b, and c. 


Let x (as before) be the Value of my Expecta- 
tion; then muſt & be ſuch, that I can purchaſe 
with it the lame Expectation in a juſt and equal 
Game. Suppoſe the Conditions of the Game were, 
that of three Gameſters each of us ſtake down x, 
and I agree with one of them, to give him b if I 
win, and he doth the ſame by me; with the other 
I agree to give c, if I win ; and he doth the ſame 
with me: I ſay, this is fair and equal play; for 
| here I have an equal Chance to get , if the firſt 
win, c if the ſecond win; or 3x—b—c (that is, 
all the Stakes, deducting b and c) if I win my ſelf. 
Now to make the Game equal, 3x—6b--c mutt be 


equal to a, wherefore 1 And ſo on; if 


there had been an equal Chance for four things 
as aT cd, the Value of my Expectation will 
be e &c. | 

4 


9 


Propoſition III. 


Let the Number of Chances by which 13 (=) 
may happen to me, be p=3, and the Number of 


Sor one third 


| px+qx—bq—op + a==a, By Reduction f. 
Fx 


In Numbers, If I have 3 Chances for 13, and 2 
Chances for 8, I ſay by this Rule my Expectation 
is worth 11. | 

For 13x3==39. and 8x2 26. and 39+ 16==55, 
and 35 5 =I. | 

And if I have 11, I can eaſily ſhew that I may 
come to this Expectation : For, ſuppoſe I play 
with 4 others, each of which, as well as I, ſtakes 
11; with two of theſe I bargain, that whoever of 
us wins ſhall give the others 8 a- piece; and then 
with the other 2, I agree, that the Winner ſhall 
give to the 2 Loſers of us 13 a- piece. Then tis 
plain, I have 2 Expectations to get 8, and 3 Ex- 
pectations to get 13 (ix. if either I or any of the 
other two win) for in this Caſe I gain all the 
Stakes which make 55 ; out of which I muſt give 
the firſt two 8 a-piece, and the other two 18 a- 
piece, and ſo there remains 13 for my ſelf, 


To apply theſe things to the ordinary Caſes of Play. 


1, Suppoſe he that comes firſt to Three be up, 
or wins the Stake between two Gameſters : And let 
me be two and he bur one; Query, what is my Ad- 
vantage? Or, if we leave off Play, what is my 
juſt Share of the Stakes? . 


of us wants ro be up; as ſuppoſe we play 3 up, 


Chances by which =, falls ro me be J, and and he be i and I 2; or if we play, firſt come ro 


ſuppoſing all the Chances to happen with an equal 
Facility; then, I ſay, the Value of my Expecta- 


tion is 2 that is, in words, The Quotient 


ariſing from the Summ of the Products of both 
the Numbers a and b, when multiply'd into their 


20, and he be 18 and I 19 Games; in both theſe 
Caſes he wants 2 of being up and I want but one. 
The Queſtion is, what Advantage I have of the 
Lay? or what Proportion of the Stakes is due to 
me if we ſhould now leave off. 

To find which, let us ſee what would happen 


Reſpective Chances p and q, and then divided by if the Game went on: If I ger the next Game, or 


the Summ of thole two Chances, To prove End, 1 am up, and win the Stakes; which ſup- 


which, 


poſe you call 2 8, bur if he win 2, then he will 
be up as well as I, and fo both our Lots are equal; 


Suppoſe as before, my Expectarion to be &: If and if we ſhould then divide, each of our Shares 
I have x, I ſhall be able ro purchaſe with it the will be £ or 22. | | 


ſame Expectation again in an equal Game. For 
this I may take in as many Perlons to play with me 
as make up the Number of p; of which every 
one muſt ftake x: Therefore the whole Stake will 
be px+qx, and every one plays with equal hopes 
of winning. : 

With as many of my Fellow-Gamſters as the 
Number 9 ſtands for, I bargain one by one, that 
which of them ſoever wins ſhall give me b; and if 
I win, I will do ſo by them. Then with the reſt 


| 


Bur before we play that Game, if I am two 


and he bur one, the Hazard, which of us ſhall 


win that Game, being equal, I have an equal 
Chance to get the whole Stake or the half; that is, 
a cr f; for if I win the Game I have 4, and if he 
win, my juſt ſhare of rhe Stake is 29. . 
Since therefore, before I begin this Game, I have 
an equal Chance to gain a or <a, the value of m 


Expectation (by Prop. J.) is half the Sum of both 


of the Gameſters, whoſe Number is p—1 (that is, 
all the remaining Gameſters bur thoſe expreſtby q, 
and my ſelf) I bargain, thar whoever of them 
gains the Stakes ſhall give me 4, and I agree to 
do fo by them, if I win. Tis plain that this is 
fair Play, no Man being injured. Ard in this Caſe 
I have 4, expectation to gain b; and p—1 ex- 
pectation ro win 4: And 1 Expectation (viz, If I 
win my ſelf) ro gain px+qx—lbq—ap+a; for if 
I win I muſt give b to each of the q Gameſters, 
and 4 to each of the p—1 Players; which makes 
ab pa a; if therefore gx+bx---ba--#ap +a were 
equal to a, I ſhould have p Expectations of a; 
(ince juſt now I had p---1 Expectations of it) 
and 9 Expectations of b; and ſo I ſhould come 
juit ro my firſt Expectation; wherefore putting 


Vol. II. | 
\ 


. \ 4 K 2 . 
thoſe Chances (7. e. JAIL ==. Now if I 


have 3a due to me as my Share, he can have bur 
za due to him as his Proportion; ſo that if we 
play d for 8 Pieces, and would draw Stakes when 
I am two and he but one, and if three be up, I 
mult have 6 Pieces and he bur 2 Pieces, and the 
odds on my ſide is Three to One, 


Another way thus; in | 
Caſe 1. The Deficiences being 3, the Sett muſt 
be up in two Ends; wherefore rake the Members 
of the 2d Power of a+6, and diſtribute them 
thus: Becauſe A wants bur one of up, let all the 
Members, where there is one 4 or more, with their 
Unciæ be collected for A, and all where there's two 


0 (or bb and above) for B. 
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then I ſhall be in the ſame ſtare as was ſuppoſed 


not hazard the other 165. let us divide them e- 


Or by ſimple Subſtraction only, Let the pᷣtake of 
each be 325. then if A wins the next Game he is up 
and hath the whole or 64 Shillings; but if B wins 
it, their Shares will be equal. A there might have 
ſaid, If B will leave off let him give me the 32 
Shillings, which I am ſure of, tho he ſhould win 
the next Game; and ſince he will not venture for 
the other 325. let us divide it fairly between us; 
ſo 4 muſt have 165. more, which will make his 
Share in the whole 48 Shillings, and be muſt have 


Tis the fame odds, 1. e. 3 to 1, that a Man 
throws not Pile twice together with one Piece, as 
that he throws two Piles the firſt throw with two 
Pieces. 

For reckoning each Face of the Piece of Money 
for a Chance, like the Face of a Dye, tis plain, 
of the 4 Chances on the two Pieces, there is only 
two Piles for him, whereas there is 2 Croſſes, one 


Pile and one Croſs, and one Croſs and one Pile a- 


gainſt him; each Piece having two Faces) that is, 
there is one for him and 3 againſt him. 


Caſe 2. Suppoſe I want but one Game of up, | 
and my Fellow-Player 3. 


I confider the ſtate of our Caſe, if either my ſelf 
or he gain the next Game. If I win it I am up, 
and ſo have the Stake a; if he win it, he will then 
want two of being up, as I want but one. And 


in the Caſe before this; and my ſhare of the 


Stakes, if we ſhould divide fairly, is £4 ; wherefore | 
before I threw I had an equal chance for a or 4a, | 
and therefore (by Propoſition I.) my Expectation | 


. Lite . | R 
is worth * = : Bur if my Proportion of 


| Expectation be 2a, his can be bur 4a; and there- | 


fore my Odds is as 7 to 1. 
Otherwiſe thus, = 
The Deficiences being 4, the Set muſt be up at 
3 Games end: Then take the Members of the 
third Power of A+B and diſtribute them thus: 
For A, For B, | 


„ 163 2 
3aab | | | Wherefore the Odds 1s 
zabb . | 
5 


Here alſo by common Subſtraction tis plain; 
That if A wins the Game he hath 645. but if B 
wins it, they are in the Condition mentioned in 
Caſe 1. That is, there is then 48 3. due to A; 
wherefore he might ſay, Give me that 48 5. that 
is due to me (for I'm ſure of it whether I win or 
loſe the next Game) and if you will leave off and 


qually; give me 85. more, which makes my 
Share G4 5. leaving yours but 85s, wherefore A's 
Advantage was 7 to 1. 


| Caſe 3. By this method of Calculation you will 
find, that if I want but one of being up and he 4, 


P L A PLA. 
| For 4. For B. link by Suppole I want 2 and he 3 Games of be 
| 1 | 1 * | Wherefore A's odds to B | Then if I win the next, I ſhall want but one 
| | 2 js 3 to 1, and he three. This fare of the Sett is worth 2, 
| | Wort by the laſt Caſe; but if he win, then each of a 
3 | will want 2, and ſo our Chance is equal, and there 


is x4 due ro each of us; wherefore I have an e. 
1 
. 
wherefore, if we were to divide the Stakes juſt] 
there is eleven 16ths due ro me, and conſequent! f 
but 5 Sixteenths due to him; wherefore 1 Pas 
have eleven parts of the Stake, and he bur five, 
Otherwiſe thus; 
Let A want 2 of up, and B want 3, 
The Deficiencies 2+ 3 being 5, the Sett muſt be 
up in one Game leſs; viz. 4. 5 
I take therefore the 4th Power of the Binomial 
ATB, viz. 4 ＋ 40b+ 64 ae Yu, and di. 
ſtribute it thus; 3 ä 
Let all the Members where there are two a's be 
collected for 4, and all thoſe where there are 
three b's for B. 3 | 


qual chance to gain {4 or 34: Bur 


Then adding all the Cnc 


A. B. 
Ia, | 4a | in each Collection together 
44% 164 | they will give the Chances and 
6a*b* | | ſhew rhe Odds of 4's winning, 
——. — or being up before B, to be 
C 


And ſo on Univerſally, 


wants four of up. 

The Deficiencies being 6, the Setr will be up 
in one Game leſs, viz. 5. Taking therefore the 
Uncie of the 5th Power of a+b you will have 


I45 — 1 
34 [334 
104'b 3 | 
1049 | Wherefore the Odds 
[+ — — is 28 to 6, or 13 to 3. 
in all 26. in all 6. 3 


This Method by the Unciæ of a Binomial was 
communicated to me by the Honourable Francis 
Roberts, Eſq;. | 


Caſe 5. Suppoſe I want 2 and he 4. 

If I win next I ſhall want bur one and he will 
ſtill want four; but if I loſe the next Game, I ſhall 
want 2 and he 3; wherefore by Caſe 3, 4. I have 
an equal hazard of gaining i: or , and this by 
Prop. I. is worth 44a ; wherefore his Share is but 
Bea, and therefore the Odds on my fide is 13 t0 3- 


he who wants bur one when the other wants bur 

two (as in Caſe 1. for his Expectation then is but + 

or Ha, Whereas now 'tis Ta. 5 

To carry this a little farther, Suppoſe 3 Men at 

play, and let the firſt and ſecond want but one 

Game of up; and the third want wo. „ 
To find the value of the Share of che firſt lin 


der what will happen if either he or any of the 
two other gain the firſt Game. If the firſt win he 
gets the Stake a, if the ſecond win the firſt 
hath nothing; bur if the third win, each wo 


the Odds on my ſide is 15 to 1, 


want a Game; ſo that 4 is each Mans 3 
| Y REIT» 


As in Caſe the next, where A wants two and B 


for A. for B only | 


* 


N. B. Wherefore he that wants bur 2 of up, 
when the other wants 4, is in a better ſtate than 


caſe of a Diviſion of the Stakes) you mult conſ- 


1X 


1 


which (by Prop. II.) 


againſt me then give! my Fellow-Gameſter Ja, 


PLA 


PLA 


JT — er — | 
Wherefore the firſt Man hath one Expectation to 


gain 4, One to get nothing, and one for 34; which 
by Prop. II. is 4+2 3% 44, But the ſecond Man's 


Expectation was as good as that of the firſt, for he 
wanted alſo bur one of up; wherefore his allo is 5 
of a: Bur , a, and CNY the Thirds 
ſhare can be but 34; wherefore the Stakes being 
divided into 9 parts, the two firſt Men muſt have 
4 a- piece, and the third muſt have one. 3 

And after this manner you may proceed with 
any Number of Players; of which ſome want 
more and ſome leſs of the Setts of Games. If you 
go about to inveſtigate any one's Share, you muſt 
conſider what would be due to him, if either he or 
any other Gameſter ſhould win the next Game; 
and then, adding all their Shares and dividing the 
Sum by the Number of the Gameſters, the Quotient 
will be the Share you ſeek, 


Propeſition IV. Problem. 


To find at how many throws one may under- 
take to throw 6 with one Dye? 


Caſe 1. If I undertake to throw fix the firſt time, 
tis plain there is but one Chance for me and 5 a- 
ainſt me. Ler the Stake rherefore be a, then ſhall 
f have one Expectation to gain 4a, and 5 to gain 


nothing; wherefore by Prop. II.— 13 nothing, 


(for 5 times nothing is nothing) a, is the value of 
that Expectation, and conſequently my Antagoniſt 
muſt have 3a; wherefore he ought to lay me 5 
to 1. : 


Caſe 2. If I undertake to throw 6 at two throws 


with one Dye, my Chance may thus be found; 

If I throw 6 the firſt time I have my Stake; 
if I do not, I have but one throw remaining; 
which (by Caſe 1.) is Sta; wherefore there are 
five Chances for my gaining :, and but one for a ; 
| — LAT 

6 ned, the Chances 


— — 


and conſequently, that I don't throw 6 at two 
throws, is 25 tc 11. 


Caſe 3. By the ſame method of Calculation you 


will find that I don't throw 6 at three times, is 
125 to 91, a little than 4 to 3. | 


Cafe 4. That I do throw it at 4 times is 671 to 
625, a little more than an even Wager. 


Caſe 5. That I do it at 5 times, is 4651 to 3125, 
v:z, almoſt 3 to 2. 15 | 
Caſe 6. Thar I do it at 6 times is 31031 to 
15625, almoſt 2 to 1. | 
The Solution of this Problem and of the follow- 
ing one I had alſo from the Honourable Fr. Ro- 
48 b Thus, 
In how many times, with a ſingle Dye, ma 
one undertake — caſt Six. A 
The Chances of one Dye being 6, I make 6 
the Numerator of a Fraction, and the Chances a- 


gainft my throwing 6 being 5, I make that the 


Denominator ; and by conſequence, the Denomi- 
nator ſubducted from the Numerator leaves the Chances 


Which are for me. 


Vol. II. 


Now I ſay, that the Number of Throws re- 
quir d muſt be the Index of that Power of 5, 
which makes the Numerator ar leaſt double to the 
Denominator ; for by that means the Chances a- 
gre me being ſubducted, a Majority will remain 
or me. 


Throws $XIXFxE 
I (. Y5 ag me) i for me a 
29 9 (25 (11 that is 36—25 
3) = (125 91 216—125 
4089625 671 1296—625 


Wherefore at 4 Throws I have ſomething the 
Advantage : And ſo you may proceed on as far as 
you pleaſe, 


Problems of this Nature are very expeditiouſly 
ſolved by the Logarithms, as in this Example. 
In how many times, with 6 Dice, may one un- 


dertake to throw all Sixes ? 


All the Chances on 6 Dice being the 6th Power 
of 63 that is, 46656, let x be the Number of 
Throws requred. | 


x2] 1 1 4.665 6x3 

>2. that is, this Fraction when raiſ- 

46655 ed up to the Power of x muſt 
have its Numerator above 
double of the Denominator; or 
by the Logarithms. 

2 | 0.000009Z1* > 0,30103000, | 

3 | Wherefore dividing one by the other it will 

follow, that x>32334. 

= 4 | And conſequently x==32335: 


Now without the Logarithms ( which ſolve this in 
a few Minutes) a Man's Life would ſcarce ſerve to 
go thro the Operation; for 28555 muſt be raiſed 
up to the 32335th Power. which would make a 


Row of Figures almoſt a Quarter of a Mile in 
length. 


Propoſition V. Problem. 


To find at how many times one may throw 12 
with only 2 Dice? | 


Caſe 1. Tis plain, the firſt Throw, rhe Caſtor 
hath bur one way to throw it and 35 Throws to 


mils it; wherefore by Prop. II. his Expectation is 


| bur Ja. 


Caſe 2. He that undertakes it at twice, if he 
throw 12 the firſt time gains 4; if not, he hath 
but one Throw more for it; and that is worth 
bur zu, by the former Caſe; wherefore there is 
bur one Chance for him for 12 at the firſt throw, 
and 35 Chances againſt him: So that he hath 1 
Chance for « and 35 for Ju, which by Prop. II. 
Fo I R , "IE 
iS Wenn 12559 and chere will be againſt him 
126% which is above 16 to 1.1 

Omitting then the Chances of doing it at three 


Throws, let us find the Hazard or Odds of doing 
it at 4 Throws. | 


If he that undertakes ro throw 12 at 4 Throws 
do it the firſt or ſecond Throw, then he hath a; 


| if nor, there remains rwo other Throws againſt 


5I 2 him; 
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P L A FLA 
. . | | 71 | wherefore his muft be 324, and conf: 8 
him; which by the former Caſe are worth 12954. Chance to his is as 31 to 30. ncquently my 


Bur for the ſame Reaſon in his two firſt Throws, In the Book above-mentioned, called The Law. 
he hath 71 Chances for 4, againſt 1225 Chances | Chance, you will find the Advantages and Bir 
which will loſe it; wherefore ar firſt he hath 71 | advantages of the ſeveral Chances at Hazard Ref. 

| fling, Whiſt, &c. this way compured, 1 


1 1 
Chances for @ and 1225 which give him . 


1296 | 
Ns 1500625 FIT 
which by the Second Propoſition is worth 1875816 a. Propoſition IX. Probl, 


And thus if you purſue all the Caſes (ſaith the | To find in any Number of Games the Value „ 
Ingenious Author of the Laws of Chance, p. 38, Fir, alue of the 


39.) you will find, that he that undertakes to | 

throw 12 with two Dice at 24 Throws, has ſome | Suppoſe A and B play fo that he that Wins th 

diſadvantage of the Lay, as he that engages to do | firſt 9 Games ſhall have the Stakes, and 4 bath 

it at 25 hath ſome advantage. _ | won one of the 9 already; if they leave off, hw 
| | | 8 much of B's Money is due to 42 ; 


Propoſition VI, 
To find this, rake the firſt 8 even Numbers, 2, 4; 
After the ſame manner may be found, that you | 6, 8, 10, 12, 14, 16, and multiply them continn- 
may underrake to throw two Sixes at 10 Throws ally, that is, the firſt by the ſecond, and the 


; nth 
of one Dye, or with one Throw of 10 Dice. Product ariſing thence multiply by the third, Se. | 

1 Take alſo the firſt 8 odd Numbers, and do ſo | 

HY Propoſition VII. them. The Product of the even Numbers w. 


be a Denominator, and that of the Odd ones a 


: | f 4 {| Numerator of a Fraction; which Fraction wille 

If I play with another but ove Throwwith 2 Dice, . 5 on Will cx. 

ſo ac if y comes up I win the Stake, if 19 he prels the 1 FN B 2 Money due to 4 on his 
gains it; what is the Odds, and how much of the Winning THE HIT OL THE 9 Games. | 


: ; Suppoſe on! Games up, of which A is ore » 
ae Woule — * | 1 the tees Art even e ta e 8 65 
Of the 36 Chances on the two Dice, there are and multiply them continually, they will make 
6 which will give me 7, 3 which give me 10, and wy the 70 my 1 1 0 5, ſo multipyd 
conſequently 27 other Chances which give me 7 3 3 . of 72 Monc Ws ins in this Cale 9 
neither, and which equals the Game. In which yi or — ot BS Money; Wherefore, if each 
Caſe there is due to each of us 14; but if none of had ſtaked 16 Shillings, there would be a Crown 
the 27 ſhonld happen, I have 6 Chances to gain 4 due to 4 beſides his own Stake of 16 Shillings, 


and 3 by which I may get nothing; which, by 


Prop. II. is 34a in value. So I have 27 Chances - Propoſition X. Probi. 

for half a and 9 Chances for 32, which (by WR ; 2 

Prep. II.) a for me, and 434 for him. To find the Value of his Hazard whe undertake; 
i at the firſt Throw, to caſt Doublets with any 72 


| 8 DE 5 In two Dice tis plain, that to avoid Doublets, 
1 eee 3 e 15 every one of the Six different Throws of the firſt 
throw 6 he wins, and he hath the firſt Throw ; Dye, can only be combined with Five of the de⸗ 
what is the Proportion of my Hazard to his cond ; becauſe one of the Six is of the ſame kind, 
= and therefore will make Doubles, 


— — 


Suppoſe I call the Value of my Hazard x, then 5 6 
if the Frakes be a, his Hazard will be 4 *. ; For the ſame Reaſon, the thirty Throws of 
Then whenever tis his turn to throw, my Ha- tw o Dice which are not Doublers, can only be 
zard is x ; but when it is my turn, the value of combined with four Throws of a Third Dye, and 
my Hazard is greater. ä with but 3 Throws of a 4th Dye. | | 
Suppoſe I then call ir . Now becauſe of 35 5 . 
Throws on rwo Dice, 0 are 5 which will give Wherefore ap General this will be the Series: 
him 6, and 31 which bring it again to my turn to 6X5 XAXIN2X19, Oc. 
throw; I have 5 Chances for nothing and 31 for), - 6X6X6X6X6X9X6, Se. 
which (by Prop. III.) is worth 325. Bur at firſt 1 5 =, 
ſuppoſed my Hazard to be x, wherefore i y=x, | The Under Series is the Summ of all the 
wherefore Cr = . I ſuppoſed likewiſe when it Chances ; and the Upper, the Number of Chan- 
was my turn to throw, that the Value of my Ha- ces againſt him who undertakes ro throw DVou- 
zard was y: Bur then I have 6 Chances which Lara i . | 
give me 7, and conſequently the Stake; and thirty | Each Series muſt be continued to 10 many 
which give my Antagoniſt the Dice; that is, make Terms, as are the Number of Dice. V. ,. 6 
my Hazard worth x. So I have 6 Chances for a, one ſhouid undertake: ro throw Doublets the fir! 
e : 64+-320x | Throw with four Dice, his Adverſary-s Hazard 18 
and 30 for x ; Which by Prop, III. is worth — 36. ; | R5R4XZ 3 40 Wt 9 43+ S0 chat 
bur by Wh Suppoſition, that is Ax, and &x6x6x6 1296 18 10 4 p m 55 
a + 30x 5 | keis 1% he tbre blers the tl 
therefore 75 * ; and by Reduction E he OY s Doublers . 2 5 In 
* H, which is the Value of my Hazard; | 


— —_ 


In 
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In ſevep Dice, tis eaſie to ſee the Chances a-“ PLEBISCITUM, in the Roman Law, was 


—— 


5 ; ker are nothing, becauſe then | whatever was enacted by the Common People, 
#: e e e e | at the Requeſt of the Trzbune, or ſome other Ple- 
5 | beian Magiſtrate. 

1 Propoſition Xl. PLEURA, is a double Membrane, which co- 


vers all the inward Cavity of the Thorax: It ariſes 


3 h for Y; | from the Vertebræ of the Back, and aſcends on 
1 : 5 155 195 ; 1 3 is each ſide upon the Ribs, to the middle of the Ster- 


50 Her 3 num. It is fix'd to the Periaſteum of the Ribs, 
worth 1 2 that is, in Numbers, ſuppo- and to the internal Intercoſtal Muſcles, and it co- 
Ffir 


„ — A A the | Yrs: te: NUGINT.. 1th Side towards the Cavity is 
V wx Pa dhe ſmooth and equal, but that which is fixed to the 
Value of my Hazard 1s 2X3 T* 5 T 7*=5, For Ribs is rough. | 

PLOW, an Ancient Inſtrument, tho' now not 
much uſed ar Sea, mentioned in the former Vo- 
lume; and its Deſcription is thus given by Sir Jo— 
nas Moor in his Navigation. 

There is firſt a Staff, as AL G, on which a 
{mall Arch, as H I, ard a Croſs, as EF are fitted 
rogether with rhree Vanes; as A an Horizon- 
Vane, B a Shade-Vane, and C a Sight-Vane 
which is moveable upon the Staff. 


call my Expectation æ, then x muſt be ſuch, as 
having it, I am able to purchaſe as good a Ha- 
zard again, in a juſt and equal Game. Suppoſe 
the Law of the Play were this, that I playing 
with ſo many others, as with my ſelf, make ap. 
the Number p+q+7; with as many of them as 
the Number p repreſents, I make this Bargain; that 
whoever wins ſhall give me a, and I will do ſo to 
each, if I win: With thoſe repreſented by the 
Number 4, 1 bargain, to have 6 if any of them 
win, and to give b to each of them if I win my 


ſelf; and with the reſt of the Players, whole NN 
Number is 7--1, 1 agree to give or to receive c after > 5 \ == 
the ſame manner. Now all being in an equal | | 


probability to gain, I have p Chances to get a, q 
Chances for b, and r—1 Chances to ger c, and 
one Chance, i. e. when I indie! N to per 
x+qx+rx--ap--bq--rc+c. which if it be ſuppoſe 
3 25 ome; 3 5 Chances for a; q Chances 
for b, and r Chances for c (for juſt now I had 7--1 
Chances for it) therefore if px qx---7Xx-=-af---bg- 


3 „ ger a 1. 
W Then is x= T as it ought 4 2 
to be. 5 | | 5 Os 
| | | 1 | — 5 - 
By this Theorem all the Chances ar Hazard =_ er Wi e ge. E 
may eaſily be Calculated. Vid. Laws ef Chance, = | ya 
1 J. 
| A PLEAS of the Sword. Placita ad Gladium, In 1 
E 2 H. 3. Rarulph the 3d. Earl of Cheſter granted to | 1 
ais Barons of Cheſhire an ample Charter of Liber- A 


: ries; Exceptis Placitis ad Gladium ſuum Pertinen- 
EE tibus, The Reaſon of which was, that William 
= the Conqueror gave the Earidom of Cheſter to his 

Kinſman Hugh (commonly called Lupus) Ance- 
| ſtor ro this Earl Ranulph, Tenere ita Libere per 
_ Gladium, ſicut ipſe Rex Willhelmus tenuit Angliam 
| per Corenam, And conſonant hereunto, in all In- 
Ez ditments for Felony, Murder, Sc. in that Coun- 
ty Palatine, the Form was anciently, Contra Pa- 
cem Domini Comitis, Gladium & Dignitates ſu- 


In order to make an Obſervarfon of the Sun's 
Altitude with this Inſtrument, you muſt fit on the 
Horizon Vane, and then you may place the 
Shade-Vane to any degree of Altitude in the Divi- 
fions of the Arch, ſo it exceed not the Altitude to be 
oblerved, nor be above io Degrees (which a little 
practice will ſoon enable you to gueſs readily at:) 

for in both theſe Caſes the Diviſions on the Staff 
are defrcient. Then pur on the Sighr-Vane, hold 


Fl : 60 3 


ds. 22952 up the Inſtrument, and turn the Back of the Arch 

3 | _PLEBANIA, Eccleſia Plebenals, is a Mother to the Sun, and move the Sight-Vane on the Staff 

®! Swi which hath one oc more Subordinate Cha- | backwards and forwards, till the Shade of the 
94 Fels. | 


5 upper Edge of the Shade-Vane fal 
1 PLEBANUS, was ſometimes the Title of a 85 ES ace-Yane Hall on the upper 


kr os ter ; part of the Slit of the Horizon-Vane ; and that * 

utal Dean, becaule the Deanaries were formerly at the ſame time, looking thro' the Sight-Vane, * 
affixed to the Plebanice, or chiet Mother Churches you can ſee the Horizon thro' the Horizon-Vane; | =_ 
within ſuch a Diſtrict, which at firſt was ulually | for then will the Summ of the Degrees on the _ 3 
Ten Pariſhes. Sometimes it ſeems to have been 3 


| ( Arch and on the Staff be the Altitude, allowing for 
uſed for a Pariſh-Prieſt of ſuch a large Mo- the Height above the Horizon and for Refracion, 
ther Church as was exempt from the Juriſdicti- For the Height above the Horizon they uſually 
; on of the Ordinary, and therefore he had the Au- allow 6 or 8 Minutes. 
thority of a Rural Dean committed to him by | | 


the Archbiſhop, to whom the Church was imme. PLOW 
diately ſubject. _ 


Land, Carucata, was formerly as much 
Arable Land as one Plow could plough up in one 


Year. 
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Land. And this Meaſure was very different ac- 


by degrees came to be of that exceſſive length, 


' Year of his Reign, under a great Penalty, to be 


of Arithmetical Calculations ro the Extent and 


p G I. 


— — — 
N * — — —— ¶D x — E ee tee es ds. 


Year. This in the beginning of the Reign of 
Rich. I. was accounted at 60 Acres; and in the 
gth of Rich I. 100 Acres is allowed for a Plow- 


cording to Time and Place. 

PNEUMATICAL Experiments, are ſuch as 
are made in the exhauſted Receiver of rhe Air- 
Pump, in order to diſcover the ſeveral Properties 
of the Air and its Influence on other Bodies, Of 
theſe you may find great variety in Mr. Boyle's 
Works, and in the Philoſophical Tranſactions; and 
thole made with great Accuracy and Care. 

PNEU MONICA Vena. See Vena Pneumonica, 
in this Vol. 

POCKET of Mol, is the Quantity of half a 
Sack. 3 Inſtit. Fol. 96. | 

POINT'S of the Compaſs. See Compaſs and 
Rhumbs. | ” 

POLEINE, was a kind of Shooe with a pick- 
ed Point turned up at the Toe: Theſe firſt came 
into faſhion in the Reign of William Rufus, and 


that in Richard the Second's Time, they were ty d 
up to the Knees with Silver or Gold Chains, ac- 
cording to the Dignity of the Wearer. They 
were forbidden by Edward the Fourth, in the fifth 


worn ſo very long; but they were not quite diſuſed 
till che Reign of Henry the Eighth, 


POLITICAL Arithmerick, is the Application 


Value of Lands, Number of People, Publick Re- 
venues, Taxes, Trade, Commerce, Manufactures, 
or whatever relates to the Power, Strength, 
Riches, Sc. of any Nation or Common- wealth. 
Of this Nature ſeveral Diſcourſes have been 
publiſlied; as Sir M/illiam Petty's Political Arith- 
metach, Grant's Obſervations on the Bills of Mor- 
tality; Capt. Haley's on rhoſe of Breſlaw in Sile- 
ſia; Dr. Davenant's Diſcourſes of Trade, Ge. 
From theſe kinds of Inquiries and Computations, 
Sir William Petty hath advanced, that the Land 
of Holland and Zealand is not above 1000000 of 
Acres, whereas that of France is above 80,000000, 
and yer thoſe Places are near a third part as rich 
and as ſtrong. Thar the Rents of Lands in Hol- 
laud to thole Of France are about 7 or 8 to 1. 
That the People of Amſterdam are 3 of thoſe of 
Pars or London, which don't differ, he faith, a- 
bove a 2oth part from one another. Thar the 
Value of the Shipping of Europe is about 2 Milli- 
ons of Tuns ; of which the Engliſh have 500000, 
the Dutch gooooo, the French 100000, the Ham- 
burghers, Danes, Swedes and Dantzikers have 
250000, and Spain, Portugal and Italy, &c. a- 
bout as much. The Value of the Goods export. 
ed from France into all the Parts is ſuppoſed 
Quadruple to what is ſent into England alone, 
and conlequently in all about 5000000, What is 
Exported out of Holland into England is worth 
3500000 ; and what is Exported thence into all 
the World is 18000000, The Money yearly raiſ- 
ed by the French King (in Peace) is about 67 
Millions Sterling; and all Holland and Zealand 
pay about 21000001, and all the Provinces toge- 
ther about 3000000, That the People of Eng- 
{and are about 6000000; their Expence at 7 /. 
per Anuum a Head 42000000, The Rent of the 
{ ands about 8 Millions, and the Profits of the 


e 
Labour of the People 26000000, In L 
People amount - ro about 12 Hundred Then - 
The Corn ſpent in England at 55. per But, | 
Wheat, and half a Crown Barley, is worth a 
Millions per Annum. The Navy of Ey ep 
(then) required 36000 Men to man it; ors 
Trade of Shipping about 48000 Men to 2 
ir. In France, to mannage the Shipping Trade 
he reckons then but 15000 Men. The whole 
People of France he accounts abour Fe 
and an half; and thoſe of England, Scotland x 4 
Ireland all together to be 9 Millions and an hal 
In the King of England's Dominions are about 
20000 Church- men; and in France above 270000 
In our whole Dominions above 40000 Sea-men, 
in France not above 10000. In England, Scotland 
and Ireland, and all other Dominions belongin 
to us, there was then about 60000 Tun of Ship. 
ping; which is worth about 4 Millions 4 of Mo. 
ney. The Sea-Line round England, Scotland and 
Treland and the adjacent Iſlands is about 3800 
Miles. | a 

In the whole World about 300,000000 of Peo- 
ple, and not above 80 Millions with whom the 
Engliſh and Dutch have Commerce. The Value 
of the Commodities Traded for in the whole not 
above 45000000, The Manufactures of England 


abour 5000000 per Ann, Lead, Tin and Coals 


| 5000001, per Ann. The Value of the French Com- 
modities (then) brought into England did not ex. 
ceed 120000 l. per An. The whole Caſh of Eng. 


land in currant Money was then about 60000001, 
and at 6000000 of Souls, allowing each to ſpend 
7 1. per An. the whole Expence will be 420coooo, 
that is about 800000 JI. a Week. The Rent of 
Houſes in England was then about 4000000 J. per 
Ann. | 5 8 
Dr. Davenant alſo in his Diſcourſes on the Pub- 
lick Revenues and Balance of Trade of England, 
ſhews the great uſe of Political Arithmetick in 
all the Conſiderations abour the Revenues and the 
management of our Trade; he gives ſome good 
| Reaſons why Sir William Petty's Numbers above- 
mentioned are nor entirely ro be rely'd upon, 


are founded upon and ſupported by the Obſer- 
vations of the Ingenious and Induſtrious Mr. Gre- 
gory King. Some of the Particulars of which, 
that are moſt uſeful, are theſe: Thar the Land of 
England is 39 Millions of Acres. The Number 
of People, according to this account, is now a- 
bout 5545000 Souls, they increaſing about 9gooo 
every Year, Allowances being made for Plagues, 
Sc. Wars, Shipping, and the Plantarions. The 
People of London he reckons at 530000, Thoſe 
in rhe other Cities and Marker-Towns in England 
at 870,000, and thoſe in the Villages and Hamlets 
at 4loocco, The yearly Rent of the Land he ac- 
counts to be 10,000000, Thar of the Houſes and 
Buildings 2,000000 J. per An. The Produce of all 
kinds of Grain he reckons to be worth 9,07 50001: 
in a Year of moderate Plenty. The Rent of the 
Corn Land annually 2,000000 /. and the Neat 
Produce above 9,000000, The Rent of the Paiture 
Meadows, Woods, Foreſts, Common, Heaths, 
Sc. 7,000000, The Annual Produce by Cattle, 


in Butter, Cheeſe and Milk, he thinks, is about [9 
2,500000, The Value of the Wool yearly horn | 
about 2,cooooo : Of Horſes yearly bred about 


Perſonal Eſtate as much, The Profits of all the 


| 250000, Of the Fleſh yearly ſrent as Food a- 


bout 


in the whole, Exported from England amount to 


and therefore advances others of his own, which 


$3 


leaſt 6,000000 of Pounds Sterling per An. The 


from curious Tables of the Births and Burials ar 


rather of Vitality) in all Ages; by which means 
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bout 3,3 50000. 


5000001, Of the Wood yearly ſpent in Firing, 
Sc. about 500,000/. The Land of England to its 
Inhabitants is now about 74 Acres per Head. 
The Value of the Wheat, Rye and Barley neceſ- 
fary for the Suſtenance of England amounts to at 


Value of the Woollen Manufacture made here 
is about 8,000000/. per Ann. and our Exports of 
all Finds of the Woollen Manufacture do amount 
to above 2,000900 J. per An. The annual In- 
come of England on which the whole People live 
and ſubfiſt, and our of which Taxes of all kinds 
are paid, is now ſince the War about 43,00co000 /, 
That of France $1,000000, and that of Holland 
18,2 50000 J. Sc. FOE 

The Ingenious Capt. Halley, Geometry Profeſ- 
ſor in Oxon, hath made a very exact Eſtimate of 
the Degrees of the Mortality of Mankind, drawn 


the City of Bre//aw, the Capital of Sileſia, with 
an Attempt to aſcertain the Price of Annuities up- 
on Lives from thence. This is Publiſhed in Phi- 
lof. Tranſat, N. and in the Miſcellanea Curio- 
fa, Vol. I. From a Table which he hath there 
calculated he derives the following uſes. 1. To 
find rhe Proportion of Men able ro bear Arms in 
any Multitude; which he reckons from 18 ro 56 
Years old; and accounts about + of rhe whole. 
2. To ſhew the differing degrees of Mortality (or 


he finds the Odds there is, that any Perſon of any 
Age doth not die in a Year's time, or before he 
atrain ſuch an Age. 3. To ſhew ar what number 
of Years tis an even Lay that a Perſon of any 
Age ſhall die; and finds for inſtance, that in an 
even Lay, that a Man of 39 Years of Age lives 


Of the Tallow and Hides a-| 
bout 600000. Of the Hay yearly conſumed by 
Horſes, about 1, 300000; of Hay conſumed by 


her Cattle, 1,000000. | et 
bs Of the Timber yearly felled for Building 


Thar there are 25 Millions of Acres in England 
and Wales, viz. about 4 Acres to every Head. 
That but 64 out of 100 of the Children born 
are living at 6 Years old. 

That but 40 of 100 are alive ar 16 Years end. 
But 25 out of a loo at 26 Years end. 

But 16 out of 100 ar 36 Years end. 

Bur 10 our of 100 ar 46 Years end. 

Bur 6 our of loo at 56 Years end. 

Bur 3 out of 100 ar 60 Years end. 

Bur 1 out of 100 at 76 Years end. | 
Thar London doubles it ſelf in about 64 Years, 


Sir William Petty alſo in his Diſcourſe about Du- 
plicate Proportion, tells us, that tis found by expe- 
rience, Thar there are more Perſons living be- 
rween 16 and 26 than of any other Age: And lay- 
ing down that as a Suppoſition: He infers, That 
the Square Roots of every Number of Mens Ages un- 
der 16, (whoſe Root is 4) ſhews the Proportion of 
the Probability of ſuch perſon's reaching the Age of 
70 Tears. v. gr. Tis 4 times more likely that one 
of 16 Years of Age lives to be 70, than a Child 
of 1 Year old. Tis thrice as probable, That one 
5 9 Years lives to 70, as ſuch a new-born Child, 
c. | 

That the odds is 5 to 4, that one of 25 dies be- 
tore one of 16 Vears. | 
Thar tis 6 to 5 (ſtill as the Square Roots of the 
Ages) thar one of 36 Years old dies before one of 
but 25 Years of Age» And ſo on according to any 
declining Age to 70 ; compared with 4.6 : which 
is nearly the Roor of 21, the Law Age, 


The above-mentioned Mr. Halley, in his Obſer- 
vations on the Breſlaw Bills of Mortality, faith 
Thar tis 80 to 1, a Perſon of 25 Years of Age 
doth nor die in a Year, 

Thar tis 5+ to one, a Man of 40 lives 7 Years; 
and that one of 30 may reaſonably expect to live 
27 or 28 Years, | | 


between 27 and 28 Years. 4. To Regulate the 
Price of Inſurance upon Lives: And 5. The Va- 
luation of Annuities on Lives. 6. How to value 
two or three Lives after the ſame manner. And 
from the whole he makes two very good Obſer- 
vations. 1. How unjuſtly we complain of the 
Sortneſs of our Lives? for it appears, one half of 
thoſe that are born don't live above 17 Years. 


2. That the Growth and Increaſe of Mankind is 


not ſo much ſtinted by any thing in the Nature 
of the Species, as it is from the curious difficulty 
moſt People make of venturing on the State of 
Marriage. And therefore Celebacy ought to be 
every way diſcouraged by all wiſe Governments ; 


and thoſe who have nnmerous Families of Chil- | 


dren, to be countenanced and encouraged by 
good Laws, (i. e.) ſuch as the Fus Trium Libero- 
um, among the Romans, &c, See on this Subject 
alſo Grant's Obſervations on the Bills of Mor- 
'ality; who reckons that there are 39000 ſquare 
Miles of Ladd in England, | 
. — in England and Wales there are 46000c0 
ouls. 
That the People of London are about E40; 
one fourteenth of the People of England. 
That England and Wales are about 10.00 
Pariſhes. | | 


In Dublin (then) 300 People. 


And ſo great a Difference is there between the 
Life of Man at different Ages; that tis 100 to 
I, one of 29 lives out a Year ; and bur 38 to 1, 
that one of 50 doth ſo, Whence, and from ſome 
other Obſervations, with great pains he computed 
the following Table, ſhewing the Value of Annui- 
ries for every 5th Year of Life to the oth. 


A Table of the Value of Annuitzes, 


Age. Years P urchaſe. 
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ous Coin uſed in Exgland, bur theſe, as alſo Cro- 
cards, Staldings, Eagles, Leonines, and Steepings 
have been long fince diſuſed. See Matt. Veſt. in 
Anno 1299. p. 413. 2 Inſt. fol. 577. and Plowden, 
fol. 469, | | 
PONTON : The late Invented Ponton is a 
Boar of Tin or rather Latten, eight Yards long 
and rwo broad, having a large Ring at each Cor- 
ner: When the Army marches it is laid on a 
Carriage, and drawn by five Horſes. Each Boat 
hath an Anchor, and Cable, and Baulks, and Cheſts 
belonging to it, The Baulks are ſeven Yards 
long and about five or {ſix Inches ſquare : The 
Cheſts are Boards joined together by Wooden 
Bars about a Yard broad and four Yards long. 
When theſe Pontons are to be uſed, they are ſlippd 
into the Water, and placed about two Yards a- 
ſunder, having a ſtrong Rope running through 
the Rings, which is faftened on each fide the River 
you would paſs over, to a Tree, Stake, Sc. The 
Baulks or Beams are laid acroſs the Boats at a 
due diſtance, and the Cheſts upon them; and 
theſe are joined cloſe to make a Bridge, over 
which Foot, Horſe, and even a Train of Artillery 
may pals. cf 
.-PORES. Sir IJ Newton in his Opticks ſhews, 
that Bodies are much more rare and porous than 
is commonly believed. Water is 19 times lighter 


and conſequently rarer than Gold; and Gold is ſo 


rare as very readily and witheur the laſt oppoſi- 


tion to tranſmit the Magnetick Effluvia, and eafily 


to admit Quick-filver into its Pores, and to let 
Water paſs through it; for a Concave Sphere of 


Gold hath, when filled with Water and folder'd 
up, upon prefling with great force, let the Wa- 


ter ſqueeze through it, and ſtand all over irs out- 
fide in multitudes of ſmall Drops like Dew, with- 
our burſting or cracking the Gold, as he was in- 
formed by an Eye-witneſs. Whence we may con- 
clude, that Gold hath more Pores than ſolid Parts, 
and by conſequence, that Water hath above 40 
#imes more Pores than Parts. And he that ſhall 
find out an Hypotheſis to ſolve how Water can be 
thus rare, and yet not be capable of compreſſion 
by force, may doubtleſs by the ſame Hypotheſis 
make Gold and Water, and all other Bodies, as 

So that Light may find a ready paſſage through 
tranſparent Subſtances, there being open and free 
Space ſufficient for ſuch a Paſſage. We find that 
the Magnet tranſmits its Vertue without any ſen- 
ſible diminution or alteration, through all cold 
Bodies that are not Magnetick, as Gold, Silver, 
Braſs, Glaſs, Water, Sc. The gravitating Pow- 
er of rhe Sun (if you will explain it Mechanically) 
is tranſmitted entire through all rhe vaſt Planetary 
Bodies, ſo that with an equable force it acts thro 


all their Parts, even to their very Centres; i. e. ac- 


cording to the quantity of Matter in each part. 


The Rays of Light, let em be either Bodies actu- 


ally coming to us from the Sun, or only Motions 
or [mpreffions upon the Medium, move in Right- 
Lines, and are hardly ever, unleſs by great chance, 
reflected back again in the ſame Right-Line after 
their Impingence on Objects; and yet we ſee that 
Light is tranſmitted to the greateſt diſtances thro 
Pellucid Bodies, and that in Right-Lines. Now 
how Bodies ſhould have Pores ſufficient for theſe 
Effects is hard to conceive, but yet nor impoſſible. 


For Sir J. Newton hath fhewn, That the Colours 


POLLARDS, were formerly a kind of Spuri- 


ty as Solid Matter. If you ſuppoſe 4. ſuch De. 


of all Bodies ariſe from their Particles being « f 
ſuch a determinate Size or Magnirude : (See 05 
lours.) Wherefore if we conceive thoſe Particles 8 ; 
be fo diſpoſed, as that there is as much of Porofiry 


or Space interſperſed between them as the Onan.” 


tiry of theſe Particles amounts to. And 
manner, if you ſuppoſe theſe Particles to b 
poſed of others much leſs, and that theſe have g 
much interſperſed Vacuity as their Quantity f 
mounts to; and ſo on till at laſt you come to 80 
lid Particles without any Pores: Then if in by 
Body there be 3 (for Inſtance) of theſe Sizes o 
Particles, and that the laſt be of the i or leaſt 
ſort; that Body will have 7 times as much Va 


in like 
e com. 


cui- 


grees or Sizes of Particles, and that the laſt and 
leaſt be ſolid; the Body will have 15 times as 


much Pores as Solidity. If you imagine any Body 
to have 5 ſuch Degrees or Sizes of 1 1 
will have 31 times as much Space as Solidity hs 


terſperſed: And if it have 6 ſuch Sizes of Particles 
as before, it will have 63 times as much Vacuity 
as Solid Matter, and ſo on. And perhaps in the 
wonderful confirmation and Fabrick of Natural 
Bodies there may be other Proportions of Space to 
Matter to us wholly unknown, whence tis po. 


fible there may be yer far greater quantities of Va. 
cuiry interſperſed in Bodies, 


PORTA or Vena Porte : Dr. Keil in Animal ge- 


cretion, p. 36, 37, Sc. thinks that he hath found 
out the true Uſe of this Vein, (of which you have 


a large Deſcription in Vol. I. under Vena Porta) 


which is, that the Bile being to be mixed with the 
Chyle as it comes out of the Stomach into the Dyc- 
denum, could no where be ſo conveniently ſecern- 
ed from the Blood, as where the Liver is placed: 
But if all the Branches of the Celiack Artery car. 
ried all the Blood to the Liver, from which the 
Gall was to be ſeparated; it is evident, conſide- 
ring the nearneſs of the Liver to the Heart, and 
the inteſtine motion of the Blood, that ſo viſcid a 
Secretion as the Gall is, could never have been 
formed in the Blood, and conſequently could ne- 
ver have been ſecreted by any Gland in that place. 
In this caſe Nature is forced to alter her conſtant 
method of ſending the Blood to all the parts of the 
Body by the Arteries, Here ſhe forms a Vein, 


(which is no Branch of the Cava, as all the others 


are) and by it ſhe ſends the Blood from the Branch- 


es of the Meſenterick and Cæliack Arteries, (after 


ir hath paſſed thro' all the Inteſtines, Stomach, 
Spleen, Call, and Pancreas) to the Liver. By this 
extraordinary Contrivance the Blood is brought a 
great way abour before it arrives at the Liver; 
and its Celerity is extremely diminiſhed ; ſo that 
all rhe Corpuſcſes which are to form the Bile, may 
have ſufficient time to attract one another, and 
unite before they come to their Secerning Veſſel. 
And thus, ſaith he, have we found out the true 
Uſe of the Porta ; which he confirms afterwards, 
by ſhewing what Nature doth further in proſecu- 
tion of the ſame Deſign ; in increaſing the Caviries 
of all the Arteries as they divide, and that as the 
Trunk of the Meſenterick Artery bears a leſſer 


proportion to its Branches than the Aorta does to 


its Branches; ſo the Branches of the Meſenterick 
Artery are likewiſe leſs in proportion to their Con- 
jugate Veins than the Aorta is to the Vena Cava. 


The deſcending Trunk of the Horta below the E. 


mulgents is to the Vena Cava at the ſame place 
as 


Fainting (as it is often called) from Hiftory- 


behind, They call an Advanced Poſt: and The Ad- 
Kc. they call the Poſt of Honour. 
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$a a2 atis to 441. Bur a Branch of the Meſenterick 
3 is * correſponding Branch of the Porta 
as9 to 25: and therefore the Blood in the Bran- 
ches of the Porta moves above 177 times Slower 
than it does in the Trunk of the Meſenterick Artery, 
and then only upon the Account of the Increaſe of 
che Diameters of the Veſſels. So neceſſary is it to 
abate the Rapid Inteſtine motion of the Blood 
which would otherwiſe hinder the Coaleſcence of 
the Particles for the formation of the Ball. 
PORTABLE Barometer. See Barometer. 
PORTFIRE, is a Compoſition of Meal, Pow- 
der, Sulphur and Salt-Peter drove into a Caſe 
of Paper, but not very hard; tis about 9 or 
10 Inches long, and is uſed to fire Guns and Mor- 
tars inſtead of Match. 3 
PORTREVE, is the Title for the Chief Ma- 
giſtrate ih ſome Sea-Coaſt Towns : And Cambden 
in his Brit. ſaith, the Chief Magiſtrate of London 
was ſo called in Milliam the Conqueror's time, as 
appears by a Charter of his to this City. In R- 
chard the Firſt's time, the City was governed by 
two Bayliffs appointed by the King; bur preſently 
after King John granted them a Mayor for their 
yearly Magiſtrate. | 
PORTIFORIUM, was formerly an Enfign or 
Banner, which was provided in all Cathedral and 
moſt Parochial Churches, to be ſolemnly carried in 
the Front of any Proceilion. 
PORTMANNIMOTE, ſometimes hath been 
uſed for Portmote, which ſee, . 
PORTMOTE, is a Convention or Meeting of 
the Inhabitants of a Port or Burgh, in which ſome 
Cuſtomary Duties were anciently paid to the Lord 
of the Fee. 
PORT-NAILS, are ſuch Nails as are uſed to 
faſten the Hinges to the Ports of Ships. 
PORTOISE, aboard of Ship, is the ſame with 
Portlaſt or the Gunwale; and as they ſay the Tard 
2b down a Portlaſt, when it lies down on the Deck, 
ſo for a Ship to ride a Portoiſe, is to ride with her 
Yards a Portlaſt, or ſtruck down on the Deck. 
POR.TRAITS, is the Painters word for Pi- 
ctures of Men and Women (either Heads, or 
greater Lengths) drawn from rhe Life; and the 
word is uſed to diſtinguiſh this kind of Face- 


Painring. 5 
PORTSOKNE, the Soke or Liberties of any 
Port; 1. e. City or Town. 1 
POST, in the Art military, is uſed for any ſort 
of Ground or Place, whether fortified or not, where 
a Body of men can make a ſtand, fortify themſelves, 
or be in a condition to fight an enemy ; and There- 
fore they Say the Poſt was relieved, the Poſt was 
quitted, rhe Poſt was Taken Sword in hand, &c. A 
Spot of ground Seized by a Party to Secure the 
front of an Army and to cover the Poſts that are 


zauce Guard or the Rzght of the 2 lines of an Army, 


POSTNAT], are ſuch as were born in Scotland 
afrer the deſcent of That Crown to K. James I. 
Andir was reſolved in the ich year of chat Kings 
Reign by all the Jndges thar ſuch perſons are no 
Aliens in England. Bur the Ante-Nati or ſuch as 


were born in Scotij and before that time, were aliens | 


as tothe Lime of their Birth. 
POUND, Libra, contains 12 Ounces; and tho 


now ir Signify 20 5, when applied to money which 


tained ſo many Solidi or Shillings, and ſo many de- 
narii or Pence, as they who govern'd the money 
matters thought fit, ſometimes more, ſometimes 
fewer. The old Saxon Pound did contain 48 Shil- 
and each Shilling contained 5 d. ſo that the 
Libra Anglo-Saxonica contained 240 d. When the 
Pound was reduced tis hard to tell exactly, but in V. 
the Conquerours time it contained 20 s. ſometimes 
the Pound was compoſed of 12 Ounces or Oræ, and 
then the Ora was 20 d. and ſometimes of 15 ounces 
or Oræ, and then the Ora was 16 d. But tho either of 
theſe may be taken for the Shilling, yet generally 
it was 20 d. and this was the value of the Ounce in 
the Libra Denariorum and the libra Sterlingorum, 
which are the ſame. See. Chro. Precioſum. | 
POWER of the County. See Poſſe Comitatus in 
Vol. r. 
POWERS Mechanich, of theſerhere are five uſu- 
ally accounted, the Lever, the Balance, the edge, 
of Inclined Flane, the Screew and the Pulley. Abour 
theſe Powers (the Nature of which you will ſee 
under thoſe words, or their Latine Names ) there 
are ſome Univerſal Laws agreed on, which it 
would be well for Mechanicks, Engine- Makers, 
& c. to have in readineſs in their Minds leſt ſome 
ſuch Impoſſible Whims as the Perpetual Motion, &c. 
ſhould ger poſſeſſion of their heads. | 


RULE I. 


The Moving Forces or Powers'are to the Weights to 
be moved, reciprocally, asthe Space paſſed by the 
weight, is to that Paſſed by the Power. 


Thus in the windlace Axis in Peritrochio, &c. the 
Circle or Part of ſuch a Periphery, which the Power 
moves, is to rhe Periphery of the Axis of the Cy- 
linder reciprocally as the Weighr ro the Power. 

And in Pulleys tis plain that the Ropes are Shor- 


| renedin Proportion to the Elevation of the Weights, 


RULE IL 


The Power or moving Force ; and the weight are re- 
ciprocally Proportional to their Velocities. 


RULE III. 


of one Foot, | | 
 PRAGMATICE Sanction, is a Term in the 

Civil Law for a Letter written to a Corporation, 
or any Publick Body, by the Emperour in anſwer to 
their Requeſt to enquire or know the Law of him. 
But if this Letter be ſent only to particular Perſons 
who have Conſulted him in the like caſe, tis called 
a Reſcript. 

PRRKRAMRBLE, Proemium, in the Law-ſenſe, is 
the beginning of an Act of Parliament, &c. and 
as it were a Key, to open the Intent of the Makers 
of the Acts, and the Miſchiefs defign'd to be pre- 
vented or Remedied by the ſame. 

PREBEND. See Pre bend, in Vol. 1. 

PRAMUNIENTES, are writs ſent to every 
Particular Biſhop to come to Parliament, Præmu- 
nientes, or warning him to bring with him the Deans 
and Arch-Deacons within his Dioceſs, one Prottor for 


is but the 3d. part of a pound in weight, yer it is 
We. 1 ; 5 Boy & 


each Chapter, and two for the Clergy of his Dioceſs. 
| 5 K PRE- 


becauſe 20 6. did heretofore (with us) weigh a full 
Pound Troy or 12 ounces,cach of theſe Ounces con- 


The Same Force which can lift (ex. gr.) Ioolb the 
height of 2 feet; will raiſe 200lb the height but 
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PRECARIA, the ſame which Bedrep, Binddag, addicted to the Carteſian Hypotheſis, mean a kind 
or bidendag, a days work; which the Tenants of Motion which is impreſſed upon and Propagated 
of ſome Mannors are bound by their Tenure ro WP through a Fluid Medium. And by this they would 
for their Lord in Harveſt. See the Great Book of| explain all rhe Phænomena of Light and Colour 
the Cuſtoms of the Abbey of Bartel, Tit. Apelder- as well as of many other Effects; by certain new 
ham. fol. 60. Modifications which do there happen to the 
PRECEPTORIE, or Commanderie. As the lar- Rays of Light, as they are uſually called. But ag 
ger Monaſteries had formerly their remote Coun- our Excellent Sr, I. Newton ſhews, (p. 309 of the 
try Cells which were Subordinate to the mother-| Latin Edition of his Opricks) this is a miſtake. 
houſe of Religion; ſo the Knights Templars and; For if Light (for Inſtance) conſiſted only in 
Hoſpitalars ſent part of their Fraternity ro ſome] Preſſure, propagated without Actual Motion, it 
country Cell, which was govern d by a Perſon whom | could not therefore agitate and warm ſuch Bo. 
they called a Præceptor or Commander : and thence] dies as Reflect and Refract it: and if it confiſted 
the Place was called a Præceptorie or Commanderie: in an Inſtantaneous Motion, or one propagated tg 
and all theſe were Subject to the Prime Body, who] all diſtances, in an Inſtant; as ſome have adyan. 
had their Principal Sears in London. Kennet's Pa- ced; there would be required an Infinite vis or 
roch. Antiqu, Sixteen of theſe Præceptories we have] Force, to produce that motion, every moment 
the Names of; viz. Creſſing Temple, Balſhall, Shen-; in every Lucent Particle. And if Light conlilted 
gay, Newland, Yeve'y, Witham, Temple-Brue, Mal-] either in Preſſure, or in Motion propagated in a 
lington, Rothely, Ovennington, Temple-Combe, Tre-\ Fluid Medium, whether inſtantaneouſly or in Time 
bigh, Ribſtan, Mount St. John, Temple-New-Sum, it muſt from rhence come to pals, that it ſhould 
and Temple-Church, | _ | inflect it ſelf in umbram. For Preſſure or Motion 
a PRECIPE quod Reddat, is a writ of a great di- in a Fluid Medium cannot be propagated in Rigls 
verſity both in its form and uſe : for which See In- Lines, beyond any Obſtacle which ſhall hinder any 
greſſus and Entry, This form is extended as well] part of the Motion; but will infle& and diffuſe ir 
to a writ of Right as to other writs of Entry or Poſ-] ſelf every way into thoſe Parts of the Qrieſcenz 
ſeſſion. Tis called ſometimes a writ of Right Cloſe} Medium which lie beyond the ſaid Obſtacle. 
as a Thus the Force of Gravity tends downward, but 
PRECIPE in Capite, where it iſſueth for the the Preſſure, which ariſes from that Force of Gra- 
"Tenants holding of the King in Chief as of his} vity tends every way with an Equable Force: and 
Crown, and not of him, as of any Honour, Caſtle with equal Eaſe and Force, is propagated in Crock- 
or Mannor. Sometimes alſo tis called à writ Fed Lines as in Straight. Waves on the Surface of 
Right Patent, as when it iſſues out of the Chancery Water while they ſlide by the ſides of any Large 
Patent; i, e. open to any Lords Court for any of Obſtacle, do inflect, dilate and diffuſe themſelves 
his Tenants deforced againſt the Deforcer, and mult | by degrees, into the Quieſcent water lying beyond 
be determined there. e | the Obſtacle, The waves, Pulſes, or Vibrations 
1 PRECONTRAC T, is a contract, (uſually un- of our Air in which ſounds conſiſt, do manifcly 
4/50 derſtood of Marriage) which was made before a-| inflect themſelves, tho' nor ſo much as the waves of 
| nother Contract, and conſequently as far as tis] water; for the Sound of a Bell or of a Cannon, can 


If contrary to and inconſiſtent with, annuls the latter. | be heard over a Hill, which intercepts the $ono- 
9 FPRE-EMPTIION, was formerly allowed to the] rous object from our Sight: and Sounds wil! be 
UNE. _ Crowns Purveyor, to have the firſt buying of all [propagated as eaſily thro Crooked Tubes, as thro? 
1 Corn, other Proviſions, &c. before others. See 12. Straight: But Light is never obſerved to go in Curve 
wy Car. 2. c. 24. [Lines nor to infleX ir ſelf in Umbram. For the 


 PRE-FINE, (in Law) is that Fine which is pay d fixed Stars do immediately diſappear on the In- 
on Suing out the Mit of Covenant. terpoſition of any of the Planets, as well as ſoms 
PREMUNIRE. See PREMUNIRE I parts of the Suns Body, by the Interpoſition of the 
PREPOSITUS Ville, ſome will have to be the} Moon, Venus or Mercury. | 
Conſtable of a Town, or Petit Conſtable. Tis alſo] PREST Money, from the French Preſt, reads; 
ſomerimes uſed for a Reeve : For others ſay in our] is Money given to Soldiers when they are Pyeſt: 
Old Records, ir ſignifies the Reeveor Bazliff of rhe] and binds ſuch as receive it to be ready at command 
Lord of the Mannor who is ſometimes called Servi- ar all Times appointed by their Officers. 
ens Ville. But by the Laws of K. Henry. I, the] PREST Sail: a Ship at Sea is ſaid to carry 4 
Lord anſwered for the Town where he was Refi-| Preſt Sail, when ſhe carries all that She can poſſi- 
dent: where he was not preſent his Deputy or Se-| bly Croud : which is ſometimes done in giving 
neſchal was reſponſible if he were a Baron. But Chaſe to an Enemy: bur tis a dangerous experi- 
if neither of them could be preſent, then the Prepo-| ment and oughr not to be tryed often, left a Ship 
fitus & quatuor de unaquaq villa, the Reeve and 4| ſhould over-ſer, or bring her 'maſts by the Board, 
of the moſt Subſtantial Inhabitants were Summo-} in which latter caſe She will become a Prey to 
ned in. | the Enemy. 
PRESBYTERIUM, the Presbytery; The Quire] PRESTATION Money, was according to ſome, 
or Chancel of a Church; ſo called becauſe that} a Sum of Money paid by the Arch-Deacons to the 
place was appropriated to rhe Biſhops and Prieſts ; Biſhops annually pro Exteriors Furiſdictione: but 
and other Clergy, while the Laity were confined to] others ſay it was a Subſidium Charitativum, Which 
the Nave or Body of the Church, Cowel's Inter- in Reaſonable Cauſes a Biſhop might require of his 
reter. | Clergy. 
: PRESIDENT, in a Legal Senſe, is the Crown PRETENSED Right or Title: Jus Pretenſum 
Lieutenant in a Province or Function: as the Pre- where one is in Poſſetiion of Lands or Tenements, 
ſident of Wales, York, Berwick; of the Queens] and another who is out claims it and ſues for it 
Council, &c: We Here the Pretenſed Right or Title, is Said to be in 
PRESSURE ; by this word ſome Philoſophers, him who doth thus Claim or Sue. | 
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PREVARICATION, in the Civil Law, is 
where an Informer colludes with the Defendant, 
and ſo makes only a feigned Proſecution. 

PREVENTER Rope, in a Ship is a {mall Rope 
uſed to ſecure the Ties, ſo that if one part ſhould 
Break, the other may not run thro the Ram-head. 
See Ropes in vol, I. 

PRICK-Poſts, in a Building, are ſuch as are fra- 
med into the Br7eaſt Summers between the Princi- 
pal Poſts for ſtrengthening the Carcaſe of the 
Houſe. | 

PRIDIAL Services, See Services. 

PRIMAGE, is a duty due to the Mariners and 


| Sailors for the loading of any Ship at the ſetting 


forth from any Haven. Anno 32. H. 8. C. 14. 

which in ſome Places is a penny in the Pound : in 

others Sixpence for every Pack or Bayl, &c. ac- 
cording to the Cuſtom of the Place. 

PRIMES, are the firſt larger diviſions of the ſin- 

gle Number on Gunters Line of Proportion whole 

next ſubdivifiens arecalied Tenths, &c. See Line 

of Proportion. | 7 

PIMA VIX, See Vie Prime. F 

PRIMITLE, Firſt Fruits: in our Law the Pro- 
fits, after Avoidance, of every ſpiritual living as 
rated in the Queens Books, for one year. 

PRINCIFAL Poſts, in any wooden Building, 
are the Corner Poſts, which are tennanred into the 

Ground Plates below and the Railing Plates above, 

i. e. into the Beams of the Roof. 

PRINTING. Ihere is a diſpute between the 
Towns of Harlem in Holland, and Mentz in Ger- 
many, about the Invention of this Noble Art. 

The Harlemers ſay that Laurenzs Janzs Koſter 
of Harlem was the firſt Inventer of Printing, A. D. 

1430. Bur that at firſt he uſed only wooden Blocks 
or Plates, (like thoſe uſed in China, and ſome other 
Eaſtern Countries, where that kind of Printing 
hath been much longer in uſe, and perhaps gave the 
firſt hint ro our manner of Printing now in ule;) 
tho after ſome time he left thoſe off, and cur Sin- 
gle Letters in Steel, which he Sunk into Copper 

Matrices, and fitting them to Iron Moids, caſt Sin- 
gle Letters of Metal in theſe Matrices. 


They ſay alſo that his Companion Fohn Gutten- 
burgh Stole his Tools away while he was at Church, 


and with them went to Mentz in Germany: where 
letting his Stolen Inſtruments to work, he claim'd 
the firſt Invention of this Art before Keſter did his. 

To prove this they ſay that one Rabbi Foſeph a 


Jew, in his Chronicle mentions a Printed Book that 


he ſaw ar Venice in the Year 5288 according to the 
Jewiſh Account; and of ours, 1428. as may be 
teen in Pet, Scriverius. 8 | 

But notwithſtanding all this, and alſo what they 
ſay further of a Book entituled De Spiegel, which 


they ſhew Printed at Harlem in Dutch and Latin, 


tho without Date, but they pretend it to be the 
firſt that ever was printed; notwithſtanding this 
lays Mo xon, Guttenburgh of Mentz is more generally 
taken for the firſt Inventer of Printing, than Koſter 
of Harlem, 
Dr. VTallis ſaith, This Art was firſt Invented about 
the Year 1460, and was practiſed in Germany im- 
mediately, bur whether firſt at Mentz or Harlem 
he determines not. He ſaith the Book which bears 
the Repute of being the firit that ever was Printed, 
is Tully s Offices; which was printed in the Year 
1465 Or 1466 : for the Copy of it in the Bodleian 
Library in Oxon diſagrees a Year with that in the 
Library of C. C. College there. 
| Vol. JI. 


n Od 


and then parted. | 
There is alſo another note written, in a later 
hand, in the ſaid Book, which refers the firſt Inven- 
tion of Printing to the Year 1453: but moſt tothe 
Year above mentioned by Dr, Wallis, viz. 1460. 
Next to theſe 2 Places of Mentz and Harlem, 
ir ſeems to have Ver practiſed firſt at our Univer- 


Bourchier then A. B. of Canterbury ſent William Tur- 
ner Maſter of the Robe, and William Caxtion Mer- 
chant of London, over to Harlem to learn this Art, 


(an Under Workman) for a Sum of Money to 


up the Art of Printing, before it was uſed any 
where elſe, except in Mentz and Harlem, And 
there is a Treatiſe, ſaid to be of S. Ferom, (becauſe 
found in his Works) but in Reality of Rufinis on 
the Creed, Printed at Oxon in a Broad Octa- 
vo, in the Year 1448. which is bur 3 years after 
the Edition of Tullies Offices at Mentz; and per- 
haps is one of the firſt Books Printed on Paper, for 
that of Tul/y was on FVellum. Soon after this Cax- 
ton (who firſt brought it, as is ſuppoſed, to Oxford) 


nicle ſaith was about 1471: Bur Moxon in his Art 
of Printing ſaith he had not ſeen any Books printed 
ar London before 1480: about which time it was 
received in Italy, Germany, c. 

In Phileſ. Tranſactions, N. 288 and 310. There 
is this further Account of the Riſe and Progreſs of 


the Art af Printing, 
Boxhornius, Schrevelius, and other Authors, ſay, 
Thar Koſter could not nor did he in fact Print fo 
large a Book as the Speculum Salutis, without Gra- 
dual Improvements; and his firſt Eſſays were on 
Small and looſe leaves of Paper before he attempt- 
ed who / e Boos. | 


In the Bodleian Library at Oxford, are two 


Books, and in that of Benet Col. in Cambridge is 


another very ancient Printed Book ; Printed only 


on one Side of the Paper; the whole wreught, or 


Caſt on Wood, not Set or Compaſed with Printing 
Letter, and Printed with Miting Ink; which do 
Sufficiently ſhew that they were done when this 
Art was in its Infancy, and are very probably the 


work of Keſter: but they are without date or Prin- 
ters Name. 


Koſter had an Aſſiſtant, whoſe Name was n Fuſt, 


or as lome write him Fauſt or Fauſtus; from whom 
he took an oath of Secrecy, as Schrevelius tells us; 
But Fuſt ran away with Koſter's Tools and Materi- 
als, & in ſome Time ſet up a Printing Preſs at Metz, 
where he was aſſiſted by his ſervant ohn Scheffer, 
a Young Man of a good Genius, and who atter- 
wards Married his Daughter and became his Part- 
ner. They tell a Story alſo of F»/?'s going to Laris, 
but whether before or after be Settled at Hentz, is 
uncertain, and offering there a grear Number of rin- 
ted Bibles to Sale, as if they Were Manuſc: ive: 
Bur the: French conſidering the Number of theſe 
Books, and their exact Conformity one ro another 
thro out the whole, to a Lin „ word.a Letter, nay 
even to a Point; and that the ve of Book: writers 


In that Book in the | could not be thus exact, forced the Secrer dut of 


$4 


him 


fity of Oxon in England: For X H. 6. and Thomas 


who privately prevailed with one Frederic Corſeles, 


come over hither; who did ſo, and at Oxford 'ler 


promoted it to London: which Baker in his Chro- 
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him, by either actually Indicting him for a Ma. to be, that Cards are as old as H. 6. nothing ſeems 
gician, or threatning him ar leaſt ſo ro do: and !to give a better hint to the Invention of Pricing 
than Card-making , as is evident by the firſt $ . 
cimen of Printing at Harlem; and by thoſe Books 
above mention d in the Bodleian Library, and has 
of Benet College in Cambridge. 


this tis {aid gave the Riſe to the Story of Dr. Fau- 
ſtus. 
And tis probable about this time many Printed 
Books were fold up and down for Manyſcripts. 
Tis not certain in what Year Fuſt and Scheffer 
began firſt ro work at Mentz, But Schrevelius 
{aith Fauſtus, (as he calls him) printed Alexandri 
Doctrinale cum Petri Hiſpani Tractatibis, A. D. 
1442. And Lambecius in Comment. de Biblioth. 
Cæſ. Lib. 2. p. 988. faith, that he brought from 
Inſpruck to the Imperial Library at Vienna, a Eſal- 
ter printed on Parchment, by Fuſt and Scheffer 1457. 
And ſoon after this Date many Books were Prin- 
red, which are {till in Being: as the Durandus in 
the Library of Baſil, Printed 14.58. Johannis Fohan- 
nenſis Catholicon, in her Majeſties Library, Prin- 
ted 1460. The Latin Bible of 1462 in the French 
Kings Library, all before the Tullies Offices above 
mentioned: which was not printed till 1465 or 
1466. The firſt Book Printed here in England, 
was the Ruffinus Printed at Oxford 1468, as was 
ſaid before. But they Practiſed the Art earlier in 


— 


other Countries: and in Particular it was uſed 


at Rome in the Palace of the Maæximi, A. D. 1455 
by Conrad Sweynheim and Arnold Panuartz, both 
Germans, and who continued Printers there many 
years after, as Martinellus in his Rome Sacra at- 
firms. „ 
Some think that Paper, (made of Linen Rags) 
was firſt made ar Baſil, by ſome Greeks who fled 
out of their Country after Conſtantinople was ſackt, 
A. D. 1452 : and this in Imitation of the Cotten 
Paper uſed in the Levant, Certain it is the Cotten 
Paper hath been of very ancient ule in the Eaſt; 
there being in the Bodleian Library an Arabick 
Manuſcript (among thoſe the Univerfity boughr 
of Dr. Huntingdon) written in the 427th. year of the 
Hegira which is 4. D. 1049, on this Paper; and 
{ome there are without Dates which ſeem older. 


And as for the Linen Rag-Paper it muſt be known: it was at firſt eſteemed ſo great a Rarity, 


much older than 1452: for in the Archives of the 
Library of the Dean and Chapter of Canterbury, 
there is an Inventory, on our Paper, of the Goods 
of Henry Prior of Chriſts Church there, thar is in the 
20th year of Ed, 3. which is 4. D. 1346. and in 
the Cottrn Library are ſeveral writings, on our Pa- 
per, as high ar leaſt as the 15th. of Ed. 3, | 
Some think the Rolling Preſs was invented by 
Lipſius; But there is a Printed Book in the Bod- 
leian Library, (placed Laud. p. 138) being a Miſ 
fale Secundum uſum Eccleſ; Herbipolenſis, (i. e. 
IVurtzbargh) in Germany. At the beginning of 


this Book is an Inſtrument of Redulfus the A. B. of 
this Church, containing the Reaſons of the Publi- 


cation ot this Miſſale, and inſtead of a Seal there is 
annexed a Print engraven of the Arms of the See, 
&c. very finely done (for that Time, for twas be- 
fore Durer) and on which are Evident Marks of 
the Preſſure by the Plate, with ſome touches of 
Ink at the Edges, &c. which all that have ſeen it 
judge to be plain marks of its being done or wrought 
off in a Rolling Preſs. And there are ſufficient 
Reaſons to prove that this Book is as ancient as 
1481. | 

Mr: Bagford thinks we had nor the firſt hint of 


Printing from the Chineſes of whom we had no 


knowledge hardly, when this Art was invented : 


But rather from Old medals, Seals, &c. and the 
Letters on them. But if it be certain, as is ſeems 


| 


I he cutting ofthe Molds or Blocks for makin 
our Playing Cards, is after the ſame manner 2 
that of the Old Pooks firſt printed at Harlem, The 
lay a Sheer of wer or moiſt paper on the Form - 
Block, being firſt lightly bruſhed over -with Ink 
made of Lamp Black mixt with Starch and Water. 
Then they rub it off with a round lift with their 
hand, which is done with great Expedition, Th 
colour the Court Cards by the help of ſeveral Pat. 
terns or Stæneſiles as they call them; being Card 
Paper cur thro! with a Penknife for every colour a; 
Red, &c. (for ar the firſt Printing, the Card bath 
only a Meer outline.) Theſe Patterns are pain: 
red with Oil-Colours to keep them from weating 
out by the Bruſhes: for they lay it upon the 
Picture, and by ſliding a Bruſh that is full and looſe 
over the Pattern, it fixes the Colour into the Cyr. 
holes, and leaves it on the Print that is to bea 
Card: and ſo they go thro' with all the Colours on 
the Cards: This very probably was the way of 
their firſt Printing at Harlem: as might have 
been diſcovered before this; if they had conſidered 
that the Great Leiters, in our Old MSS. (of goo 
years old) are done by the Iluminators, after this 
of Card- making. 

The next form of Printing at Harlem was b 
cutting whole Forms in Wood from MSS. exactly 
written, and without Pictures. Such Perhaps was 
the Donatus, which might bear date about 1450: 
Some ſay 1440. This appears Plain, (faith Mr, 
Bazford) from Copy Books which we have ſeen prin- 
ted at Rome, Venice, Switzerland and England, as 
high as 1500, | | 


The third way of Printing was with Single Types 
made of Wood ; bur who invented this 1s not 


that the Printers carried about their Letters in 
Baggs at their Backs, and got money at Great 
mens houſes by Printing the Names of the Family, 
Epitaphs, Songs, and other ſmall Pamphlets. 
The Fourth Improvement of this noble Art was 
the Invention of Single Types made of Metal: 
which is owing to Peter Scheffer, above mentioned, 
firſt Servant, and then Son-in-law to Fauſtus, who 
worked at Mentz. Sometimes you have the names 
of theſe two men printed at the end of their Books, 
and ſometimes not: Sometimes with Dates as high 
as the year 1457 and as low as 1490. 
As for ohn Guttenburgh, who by many Authors 
is ſaid to be the firſt Inventor of Priming, we can- 
not find one Book with his Name and Printing. 
As the firſt Harlem Printing was only a book 
with Pictures, and the Impreſſion taken off wit 
a Liſt coiled up, as our Card-makers do now uſe: 
So when they came to ule Single types, they made 
uſe of ſtronger Paper, with vellum and Parchmert, 
and then the Preſs was firſt uſed; tho afterwards 
much improved; as was their Printing Ink. | 
Rolling-Preſs Printing was not uſed in England, 
till K. James I. and then brought hither from At- 


werp by our induſtrious 7% Speed, 1 

As to the Art or Practice of Printing its (elf ds 
ſo uſeful ro the Common-wealth of Learning, © 
have it better underſtood by Authors and Ed1tors 


of Books than it uſually is, that I ſhall here 77 


a lu 


- — 


** * 


dor ſuccinct Account of the whole matter! In the Choice of his Lette/ a Printer hath great 
958 Mr. Moxon's Mechanick Exerciſes of Printing ; | ſcope ro ſhew his Judgment and Skill as to their 


and from what I could collect from my own Ob- ſhape, &c. and I think in the whole the Prefe- 


ſervation, or get by Information. 


The principal Officer in this affair is called the ters: But be their ſhape what it will, the Letters 


rence muſt be given to the Dutch Types or Let= 


Printer: who contrives or finds a Room | muſt be deep cut, that they may print clear, laſt 
MT for ſetting up what they call a Printing | longer, and be leſs ſubject to entertain Picks. They 
Houſe; or who furniſhes a proper Place, with all muſt alſo be deep ſunk in the Matrices, left the 


Tools and Inftruments uſed in Printing. 


Bottom line of a Page ſhould Beard; and the Beard 


And ſirſt he muſt conſider what Number of Preſ- | muſt alſo be well cur off by the Letter F vunder. 
ſes 8 Caſes he ſhall want that his Room may be | There mult be provided allo braſs Rules of about 
proportionate to his Number. They uſually allow | 16 Inches long; for the Compoſitor to cut into ſuch 


about 7 foot ſquate on the Floor, for each Preſs 


: | Lengths as his work requires: theſe Rules muſt be e- 


and for every Frame of Caſes, which holds 2 pair | xactly Letter high; for if they are much too high they 
of Caſes, viz. a Pair of Reman and a pair of Ttalick, | cur thro rhe Paper, Tympans, and Blankers : and 
five foor + in Length and 4+ in Breadth; tho they | if bur a little ſo, their Shoulaer or Beard will print 
contain but 2 foot and nine inches: But then Room black; and they will alſo bear the Platten off the Lei- 


Frames. 


enough will be left to paſs freely between the | ters that ſtand near them, ſo that thoſe letters will nor 


Print at all; and if they be too Low, then the Rules 


The Caſes, muſt be ſo placed that the light may | themſelves will not Print. Theſe Rules muſt alſo 
fall to the left hand of the Compoſitor; or elſe his | be ſtraighr all their whole length: Their edges of 
hand will interpoſe between the Light and his Eyes, Equal Breadth and neither roo thick nor too thin: 
and ſo ſhadow or obſcure the letter he is to take up. | and the Brais ſhould be very well Planiſhed, that 

The Preſſes alſo muſt be ſo placed as that the | it may be Stiff and Strong. 


light may fall from a window right before the 


Form and Tympan, 


The Corre&ing Stone, or Stones muſt alſo ſtand | | 
againſt a good Light; and as near as can be in | What they call a pair of Caſes is an Upper and 


Of Cafes. 


the middle of the Room, if there be but one, that a Lower one: they are- uſually both of equal 


the ſeveral Compoſitors, may come the better to it. 


Length, Breadth and Depth: viz. 2 foot 9 Inches 


In ſome corner of the Room, with a ſink un- | long, one foot 4 Inches + broad, and about one Inch 
der ir, muſt the Lee Trough and Rinſing Trough be | deep beſides the bottom board. Theſe Cafes are 
placed; or in ſome other place if there be Room | encompaſſed about with a Frame about 4 of an 


enough. 


Inch broad; that the ends of rhe ſeveral Partitions 


Ihe Diſtributing Frame, ſtands alſo pretty near | may be let into the ſubſtance of the Frame: bur 
the middle of the Room; and round about the | the hithermoſt {ide of the Frame is abour + ch 
ſides Neſt Frames may be placed to hold the Caſes, | higher than the other des, that when either che 


Thar lie our of preſent uſe; and the Letter Boards, Galley, or another Pair of Caſes are (er upon thein, 


with Forms {et by on them; that both the Caſes and | rhe Bottom edge of the Galley, or of theſe Caſes may 
the Forms, may be the better ſecured from running | ſtop againſt that higher Frame and nor ſlide oft. 


10 Fye, | 


Having thus contrived his Room or Rooms to 
the beſt advantage; it is to be next furniſhed with 


its Proper materials; as Letters, Caſes, Preſſes, Chaſes, alike : for each half of the length of the upper Caſe 


Sc. of which next in order. 6 
| | Of Letter, . 


The Printer muſt be provided with a good 
Fount as they call it, or Fund of Letter, and of 
all Bodies: for moſt Printing houſes have all theſe 


Both upper and Lower Caſe have a thick Partition 


about a of an Inch Broad; bur the Diviſions for the 
ſeveral Boxes of the Upper and Lower Caſes are not 


is divided into 7 equal parts, and its breadth into 
7 allo; ſo that the whole makes 49 boxes. Put 
the 2 half lengths of the Lower Cale are divided 
each into 8 equal Paris, and its breadth into 7: 
and yer not throughout ſo neither, but the lower 


that Follow, except the two firſt : and the Dutch | Caſe hath 4 ſeveral Sizes of Boxes. 


(and I believe the French of late) have ſeveral | 
other Bodies, and we have one more, which is 
ſometimes uſed in England which they call a Small 


Pica: bur this differs bur little from the Pica. 


Theſe Bodies, are commonly caſt with a Roman, 
Italick, and ſometimes an Engliſh Face: Bur the 
Printer hath alſo ſome Bodies with Hebrew, Syri- | 

ack, Greek, and with the Muſick Face: as alſo 
Characters Mathematical, Chymical, Algebraical, 
& c. The following Table ſhews the Names and 
Sizes of theſe ſeveral Bodies : or what number of 


each Body is contained in a Foot. 


Pearl 7 
Nompareil 150 | 
Brevier 112 
Long Primer | 92 
Pica 4 75 contain d in one Foot. 
„ TACIT har * | : 
Great Primer | 50 
Double Pica 138 
Two Lined Engliſh | 33 
Great Cannon 173 


Theſe Caſes ſhould be placed in good ſubſtan- 
tial Frames; which ſhould be fo placed with an 
Eaſy declivity, that the Compoſitor may the better 
{ee and come at his Letters. | 


Of the Galley. 


Theſe Galleysare of different ſizes according to 
the Page to be compoſed. They are common!y made 


in thickneſs : the uppermoſt to flide in Grooves of 
the Frame cloſe down to the undermoſt. The 3 
Sides of the Frame are fixed faſt and ſquare down 


ſtand about + of the height of the letter above the 
ſuperficies of the Slice. 

The ſides of the Frame muſt be broad enough 
to admit of a pretty many good ſtrong Oalen P Ns 
along the ſides, to be drove hard ipto che bottom 
| Board, and almoſt quite through the Sides of the 

| Frame, that the Frame may be firmly tixt to it; 
| | bur 
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of 2 Flat wainſcot Boards each of + or of an Inch 


on the upper Plain of the undermoſt board, ro 
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bur they muſt not be glewed ; becauſe the Compo- Hiding meaſures faſt down to the Bottom? 9811 
ſitor may have ſometimes occaſion to wet the Page theſe ſliding Meaſures may be ſer nearer or further 


in the Galley, from the head, as the meaſure of the Page requires. 


P RI 


Of the Correcting Stone. 


This Stone is made of Marble, Purbeck, or any 8 
other ſtone that may be made flat and ſmooth: it (SD 
ſhould be capacious enough ro hold two Chaſes or þ 
more; that the Compoſitor on occaſion, may ſer 
ſome Pages by on it ready to Impoſe, tho two Cha- 


ſes lie on the Stone : ſo that it may be about 2 foot poſing ſtick, bb the bottom, ce the Back, d the 


iſ broad and 4+ feet long. It mult be placed on a Lower Sliding meaſure or Check, e the upper 51;. 


1 | ſtrong frame like a Table about 3 foot and one , 
= Inch from the Ground or Floor. | pe. Frag, Sn Check, r the Male ſcrew, 2 the 


The Lower Hiding meaſure is a pretty thick Iron 
Plate, as broad as the inſide of the Bottom 3 abour 


In the Figure annexed 4 is the Head of the Com. 
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Of Letter Boards and Paper Boards. 
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Letter Boards,are to lay the Letters on, and are ob- 
long ſquares; about 2 foor long, 18 Inches broad 


and 1 an! Inch thick: Theſe ſhould be made ſtrong, 


and clampr on the under fide within abour 4 Inches 
of either end with pieces of about 2 Inches ſquare 
as well to keep them from warping, as that the | 
Compofirors may eaſily rake them to remove them. 
Paper Boards are only to ſer heaps of Paper on, and 
ard to preſs the Paper with, 


Of Furniture, Such as 


Head-ſticks &c. muſt be made of dry wainſcot, 
that they may not ſhrink when the Form ſtands 
by; they are Quadrate High, Straight, and of 
an even Thicknels all their Length: and both thele- 


and Side-ſticks are called Rigler, if they are not 


above an Inch in thickneſs. 


Side-ſlicks, and Feot-ſticks, are of the ſame heigth 


abour 6 Inches long. 

There is alſo a Dreſſing block, uſually made of 
Pear tree, about 3 Inches ſquare and an Inch high; 
irs uſe is by being run over the face of rhe Form, 
and gently knockt there with the head of the 
Shceting-flick, to preſs down ſuch Letters, as may 
happen to ſtand higher than the reſt, 


Of the Compoſing Stick, | 


This is made of a thin Tron Plate, about 10 Inches 
long and doubled vp ſquare ſo as that the bottom may 
be Inch and + broad, and the Back about an entire 
Inch broad At the further End of the Iron plate ſo 
doubled up, is ſoldered on an Iron head which 
muſt ſtand ſquare to the bottom, about the thick- 
neſs of a Long Primer: but all its outer Edges are 
baſil'd and filed away into a moulding. About 2 In- 
ches from this head and. in the bottom, is begun a 
Row of round holes about an Inch aſunder to re- 
ceive the Shank of the Male Screw, that Screws the 


4 Inches in length: and in its middle is a groove 
quite thro it, within about half an Inch of each 
end, to receive the Shank of the Screw. 
On the fore end of this plate ſtands ſquare ang. 
ther Iron Head about a Brevzer thick, and reach. 
ing as high as the top of che Back. The Upper 


Nliding meaſure is made juſt ike the Lower, only 3 


of an Inch Shorter. Between theſe 2 ſliding Mea. 
ſures, they can compoſe marginal Notes to any 
Breadth. „ 

The Compoſitor uſes a Bodkin of Steel of about 
2 Inches in length from the Shank of the handle: 
the handle is of ſoft wood; that when tis knocks 
on the face of any Single Letter, which happens to 
ſtand too high, it may not batter it. | 


0 Chaſes. 


| Theſe are Iron Frames about 22 Inches long, 18 


1 i . broad, and -- Inch and ; thick, and the breadth of 
' 0 - | 4 8 7. ? . FT » 

FEY with rhe . ag 7 5 2 2 ” 2 the Iron on every Side is 4 of an Inch uſually, bur 

1 mine the 3 | a h 1 h are P35 AS the jt ſnould be an entire Inch: all the ſides muſt be 

1 S10e-Mticks go Las . 4 * 4 hs BA 8 truly ſquare to one another; that when tis laid on 

„ wang? aig 7545 5 . e 1 moe. the Correcting ſtone, it may lie truly flat, and the 

48 ay : 10 8 ea a8 "BED out and inſide muit be filed ſtraight and ſmooth, 

LN and Form . h Chaſe hath 2 Croſſes belongi it: one 

| 1 | * There are Quoins alfo uſed to Lock up the Form 5 pak W the other ; they — 1 —— 3 | 

9 JJV 

i bot i te Fog, hr every Lv 

11 againſt every other and ag yo aan ogy nos 4 Croſs, ſo that the under fade of the Dove. tail is 

1 as you will ſee 3 3 gy New > ” c| narrower than the upper: theſe Male. die- ail, 
1 be of Box, and is of a wedge-uKe hape and of are fitted into Female ones, filed in the Inſide of the 


Chaſe; and which are alſo wider on the upper fide _ 
of the Chaſe, than on the under, that the upper 
fide of the Croſs may nor fall thro' the lower ſide. 
The Short Croſs is thus dove-tailed into the middle 
of the 2 long ſides of the Chaſe ; and the long Criſs 
into the middle of the 2 other fides. The Sha 
Croſs is moveable alſo in the Chaſe about 3 Inches 
from the middle. The middle of theſe 2 Croſ- 
ſes, are filed or notched half way thro, one on its 
upper, the other on its under fide, that they ma) 
be ler into one another, and in the middle between 
the 2 edges of the upper fide of the Short Croſs are 
made 2 Grooves parallel to the 2 ſides of the Cross 
beginning at about 2 Inches from each End: they 
are an Inch deep all the way, and about + of an 
Inch broad, that the Points. may fall into them. 
The Short Croſs is about; of an Inch thick ; and 
the Long about half as much. ; 

See their Figure as they lie on the Correcting ich. 
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. 5 Of the Pr eſs. | Blaeu, of Am erdam: who was eminent not nie 
Ĩbe Printing Preſs whoſe Figure is here annex- for his good — great Printing; x ng barge 
dd, was Invented by the famous Millem Fanſca | Globes and Geographical Maps and Charts. 
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Tis called the New Preſs by Moxon, who ſaith | der this Bar is bowed with an Obtuſe angle, ih 
it was (in 1683) but little known in England, but the Preſſ man may the more eaſily and readily caich 
generally uſed in Hol/and, and 1s much better and | ar it, to draw its wooden handle q within its reach 
more commodious than the Common Printing tr, Are the Hind. paſts, which ftar 


LT Bo , d at a foot 
Preſs. | diſtance from the hind ſides of the Checks : they 


aa, Repreſent irs Feet which are 2 feet Inches are 3 foot 4 Inches long beſides the Terons and! 

3, long, 5 deep and 6 broad, having their outſides Inches thick, and ſquare every way. Theſe hind 
truly Square. | Poſts have Six rails fitted to them and marked . 
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bb, Are the Cheeks which are 5 foot 10 Inches and called the hind rails. | 
long beſides the Tenons of the Top and bottom, tt, are the wedges of the Till f. 
8 Inches broad and 4+ thick. : | uu, The Mortices of the cheeks bb, 
d, Is a Plank called the Winter ; which is in| Xxxx, yy, Expreſs the Carriage; whoſe Plank 
length beſides the Tenons a foot 9 Inches 4, in| is of Elm an Inch + thick, 4 foot long and one foot 
Breadth 8 Inches, and its depth 9 Inches. 8 Inches à broad. On this Plank at its fore end i 
c, Is the Cap, or Top of all the Preſs; being 3 firmly nailed down a ſquare frame 2 foot 4 Inches 
foot and 1 Inch long, 4+ Inches deep, and 9+ In- long; one foot To Inches broad, and the thickneſ 
ches broad. of its ſides 2 + Inches Square. This is called the 
e, Is the Head of the Preſs ; whoſe length, beſides Coffin and is marked with the figure (1) in the Plate 
the Tenons, is one foot 94 Inches, Breadth 8+ In- and in it the Stone is bedded, | LE 
ches, and Depth 8 Inches. Its top, bottom and] (1) On each of the 4 Corners of this Coffin is let 
hind fides are all ſquare ; bur the fore fide projects] in and faſtned down a ſquare Iron plate with re. 
an Inch over the Range of the foreſides of the rurn-fides about 6 Inches long each fide, + Of an 
Cheeks: in which Projecture is cut a table with Inch thick and 24 broad. | 
an hollow molding abour ir, 2 Inches diſtant from| Behind this Coffin is nailed on to its outſide a 
all the Sides of the fore fide of the head: Its Tenons Quarter, of about 3 Inches longer than the breadth 
are 3 Inches Broad, and are cut down at either end, of the Coffin: ir hath all its fides 2 Inches over, and 
from the top to the bottom of che Head, and made 3 of them ſquare : bur its upper fide is hollowed 
fir ro Mortices in the Cheeks, that may flide| round to a Groove or Gutter (2) an inch and * o. 
right and yer play in them. 5 | ver. This Guzter is ſo nailed on, that its hither 
In the under fide of the head is cur a hole abour | end ſtanding abour an Inch higher than its further 
4 Inches Square, and 3+ deep, into which a Braſs| end, the water that deſcends from the Tympan (5) 
Nut is fitted, for the worm to play in. 88 falling into it, is carried on the further fide of the 
i, Is part of the worm below the head; the up-| Coffin by the declivity of the further end of the 
per part being hid in the Braſs Nut. Gutter (2,) and ſo keeps the plank of the Car- 
2, K, J, m, u, Is the whole Spindle. ftriage neat and clean, and preſerves it from rotting, 
j f V Is the Till, a board about an Inch thick, one| Parallel ro the ourward ſides of the hinder part of 
= foot 9% long beſides the Tenons, its breadth 8 rhe Plank of the Carriage ar 3 Inches diſtant on ei- 
Inches. In its middle is a round hole for the Shark ther fide, is nailed 2 female Dove- tail Grooves, into 
of the Spindle, and at 75 Inches from each end is a which is fitted fo as to ſlide two male dove. tails 
Square hole for the Hoſe to paſs thro. | made on the two feet of the Gallows (4) on which 
£2, Are the Hoſe; being upright Irons of Z of an! the Tympan reſts. | | 
Inch ſquare ; and at each end have male ſcrews on| Ar 3 Inches from the hinder rail of the Coffin in 
them. Their Lower ends are faſtned into rhe| rhe middle of the Plank is cut athole of 4 inches 
Hoſe-hooks, and their upper ends into the Garters or| ſquare, and on the hither and further fide of this 
Curts, which is a round hoop placed over the flat hole is faſtned down a Stud of wood, one on cach fide: 
neck of the Shank of the Spindle. | EY and in the middle of theſe 2 Studs is a round hole 
hhhh, are the Hoſe-hooks, or the Hooks on the Hoſe| of about an Inch over, to receive the 2 Iron Pins of 
the Platten hangs on: they proceed from 2 branches a wooden Rewler, or Barrel, with a Shoulder on 
of an Iron hoop encompaſſing the lower end of the each fide of it to contain ſo much of the Girt, as 
Spindle, on either corner of the Branch. ſhallbe Rolled upon ir. 

k, 1, Is the Eye of the Spindle, as m is its Shauk| The Tympan (5) is a ſquare Frame having 3 of + 
and » its Toe, The Spindles length in all is 16+ In- its Sides Wood and'one of Iron. *Tis 2 foot 8 In- 
ches: the length of the Cylinder the worm is cut ches wide, 2 foot 2 Inches long: and the breadth 

on is 34 Inches: and its Diameter 22. of the wooden ſides an Inch and =, and the depth 

0000, Is the Platten, tied on to the Hooks of the one Inch on its hinder end ; at the 2 corners ĩs rivi- 
Hoſe, This is uſually made of beaten Plank 2+ In- red an Iron Math joint, to be pinned on to ano- 
ches thick, 14 Long, and 9 Broad. Its ſides are ti - ther half joint, faſtned on the hind Rail of the Co- 
ed Square, and its under fide exactly plain and fin. The fore end of the Tympan is of Iron with 

Smooth. VE „„ [a ſquare ſocket at either end for the wooden Ends 
. In the middle of its upper fide is let in and| of the Tympan to fit and faſten intoi; on the outer 
1 faſtned an Iron Plate called the Platten- plate, of Edge of this Iron about 14 Inch from its ends are 
an Inch thick, 6 Inches long, and 4 broad : in the made 2 Iron half joints, to contain a Pin, which 
middle of this Plate, is made a ſquare Iron frame entring this, and a match half foint, made on the 
of about: an Inch high, and as much broad: into Frisket (6,) ſerves for a Frisket to move truly up- 
which is fitred the Stud of the Platten-pan, ſo as on. In the middle of each long Rail of the Tympan 
it may ſtand Steddy, This Stud is about an Inch is a hole + an Inch ſquare for the ſquare Shanks 0 
thick and then ſpreads wider and wider to the Top, the Point Screws (7, 8) to fit into. Within this Dm. 
where tis 25 Inches. l | pan, which may be called the Outer, is another cal- 
p, Is the Barr in length about 2 foot 8 Inches, tis led the Inner Tympan, which is fitted exactly to l, 
faſtned ſtrongly with a Nut and Screw into the and gaged by an Iron Pin, and an Iron Tur"; 
eye of the Spindle. About 4 Inches from the ſnoul- Claſp, 
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1 hope this Deſcription may ſerve to make the 
Figure a little Intelligible, and to give a general 
Idea of the Printing Preſs 3 but no words can pol- 
fibly explain it lo well, as once ſeeing of it work 
will do. | 3 
ſhall omit deſcribing the manner of making the 
Types or ſeveral ſorts of Letters, uſed in Printing; 
bur whoever hath a mind to ſatisfy himſelf fur- 
ther may conſult Mr. Moxon's book of Printing, 
where he will find the whole affair very largely and 
plainly deſcribed. _ 5 5 
I ſhall only add ſomething further about the 
Rules and Methods · of Diſtributing and Compoſing. 
After the Preſs-man, hath wroughr off as many 
Sheets from a Form, as he is appointed ; he firſt 
wa ſhes the Form, and brings it to a place which 
they call the Rinſing Trough, and rears it a little 
aſlope on one end of the Chaſe; for when tis ſo 
placed the Face of the Letter is leſs liable ro damage, 
and the Form ſtands in a proper poſition for the 
Compoſitor to rear a Letter Board againſt rhe Back- 
fide of it; by which he raiſes it up, and then ſets 
| Letter Board, and Form both a little aſlope in the 
Rinſing Trough. Next with his Mallet and Shoot- 
ing-ſtick he opens or Unlocks (as they call it) the 
Quoins ahd Form: and then the Furniture; v:z. 
the Head-ſticks, the Inner Side-ſticks, and 
Gutter-ſticks, if the Form have apy, that he may 
have the more Room to open the Letter in order to 
irs receiving the water the more plentifully: which 
is thrown on it by diſh fulls to Rinſe and Clean it, 
and the Face of the letter is rubbed with the Fin- 
gers, and ſhook ſo that the water may get between 
the Leiters to clean them; and this is done till rhe 
water thrown and rubbed on, runs away quite 
clear and Colour leſs. Then be thruſts the Letter 
and Furniture cloſe up together again that the let- 
ter may not Squabbie, as, they call it, that is break 
and fall aſunder: after it hath ſtood a while to dry; 
he carrys Letter Board, Form and all to the Diſtri- 
buting frame: and there he Strips it of its Furniture, 
Quarter by Quarter, taking out the Quoins, &c. and 
then with his Diſtributing ſtick, or Riglet, he takes 
up our of the Form as many Lines of Letter as he 
can, and turning their Face rowards him, he car- 
ries them to his Caſe, and raking out rhe Letters 
Kc. one by one, bur very quick and nimbly, he di- 
ſtributes each of them to its proper Box in the Caſe. 
Then he proceeds to take off and Diſtribute another 


it ſecure, tight and cloſe together, as with his rights 
hand he puts them into the Stick Succeſſively. And 
tis a very ſurprizing thing to ſee how very quick 
this work is performed; and how in an Inſtant he 
ſpells, reſolves upon, and takes out the Several let- 
ters which compoſe his work and ſupply his ſtick. 

Having compoſed one Line; if it ends with a 
word, or a Hllable and a Di viſion, and juſt fill the Mea- 
ſure, then it needs no more juſtifying as they call it, 
the Stick being duly filled; but if the Line con- 
clude not ſo, then he puts a Space more between 
every word, or at leaſt ſo many as will fill up the 
meaſure pretty Stiff, or juſtify the Line. And here 
he rakes care that his Letter don't Hang, as they 
call it, i. e. Stand a Skew. 


After he hath thus compoſed one Line he begins 


another, and ſo goes on till his Stick be full: and 
when it is ſo he Empries it, laying it down on his 
Lower Caſe, and by means of a Riglet of juſt the 
length of the Line, he claps it down into the Gal- 
ley, placing the firſt line cloſe and upright againſt 
the lower Ledge of the Galley... | 
As he Sets or compoſes this firſt ſtick of Letter, 
So he goes on till his page is our, remembring after 
the laſt line of every Page to ſet a Direction; that 
is, he ſets a Line of Quadrats and at the End of it 
the firſt word of the next Page, or if the word be 
very long and the Line very Short, two Syllables, 
or ſometimes but one, of that word. And when 
tis the firſt Page of a Sheet, he Sets a Signature as 
they call it (i. e.) A for the firſt Sheet, B for the 
Second, &c. And ſo ſucceſfively till he come to 7/ 
which is always skipt, becauſe the Latin Alphabet 
hath no ſuch Letter. | 
When our Compoſitor hath gor a full Page in his 
Galley, he next ries it up faſt together with a Pack- 
thread, or Cord, according ro the bigneſs of his 
Letter and Page, and then carries it to the Correcting 
ſtone, and here all the Pages which belong to a 
ſheer, with the Chaſe and Furniture about them, 


are duly placed, or Impoſed as they call it: that is, 
ſo diſpoſed or ordered, as that when the Sheet comes 


to be wroughr off at the Preſs, all the Pages may 
be folded into an orderly Succeſſion. And the 
different volumes of Folios, Quartos, Octavos, wi 
Twelves, are all diverſly Impoſed. 


Correction. 


parcell, and ſo goes on till he hath done, or till his In Correctin Faults, if there but a few of them, 


Caſe is full. | = 

They uſually chooſe ro diftribure their Letrer 
over Night, that they may have a- Dry Caſe to 
work on in the morning, for wer Letters are leſs 
eaſy to take up, and beſides rhe Lye makes their fin- 
gers ſore. | 

The Compoſitor, next ſets himſelf to the Compoſing 
work.: and here he muſt firſt Determine his Mea- 
ſure ; to which he firs his Compoſing ſtick (above 
deſcribed) by looſening the ſcrew, and Sliding the 
Cheeks nearer to or further from its head. 

Having fitted his Meaſure, he Places the Galley 
on his upper Caſe on the Right-hand, and placing 
his Copy before him, he reads 5 or ſix words or 


ſuch a part of ir as he can keep in his mind, and 


then ſpells it over Letter by Letter, taking up the 

proper Letters out of their reſpective Boxes in the 

| Caſe : he ſets a Space between every word till they 

come to the end of the Line; bur there none, He 

holds his ſtick in his left hand, and with his Thumb 

gently preſſes the . to the check, keeping 
: ol. II. | 


| and theſe Eaſy ones, the Compoſitor gathers the 
Corrections in his Stick beginning ax the bottom 
of every Page and fo aſcending : becauſe when he 
is CorreCting, the corrections of the Top of the 
Page ftand then firſt in the Stick, and therefore are 
readieſt to his hand. 5 
But if there be many and conſiderable Faults 
he brings the Lower Caſe to the Correcting Stone, 
and takes his Corrections as he uſes them. Then 
he unlocks the Form, but keeps the Quins pretty, 
tight up, leaſt his Letter ſhould hang or ſquabble : 
and there folding the Proof, ſo that the Head. line 
in it may lie in the ſame Range with the Head-line 
of the Metal, &c. ſo that all the lines in the Proof 


in the Meral ; by running his eye along eafily rhe 
ſeveral Places, or Lines in the Proof, where the 


Correftor had mark d a Fault; he as Eafily mends 


it . the Correſponding Line in the Letter of Me- 
tal. 


| If there be a Long word, or more than one left 
. out. 
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per part being hid in the Braſs Nut. 


middle of this Plate, is made a ſquare Iron frame 


p R 1 
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'Tis called the New Preſs by Moxcu, who faith 
it was (in 1683) but little known in England, but 
generally uſed in Holland, and is much better and 
more commodious than the Common Printing 
Preſs. 

aa, Repreſent its Feet which are 2 feet ꝙ Inches 
„ long, 5 deep and 6 broad, having their outſides 
truly Square. 

bb, Are the Cheeks which are 5 foot 10 Inches 
long beſides the Tenons of the Top and bottom, 
8 Inches broad and 4+ thick. ; 

d, Is a Plank called the Winter ; which is 1n 
length beſides the Tenons a foot 9 Inches 4, in 
Breadrh 8 Inches, and its depth 9 Inches, 

c, Is the Cap, or Top of all the Preſs; being 3 
foot and 1 Inch long, 4+ Inches deep, and 9+ In- 
ches broad. 

e, Is the Head of the Preſs ; whoſe length, beſides 
the Tenons, is one foot 94 Inches, Breadth 8+ In- 
ches, and Depth $ Inches. Its top, bottom and 
hind ſides are all ſquare; but the fore ſide projects 
an Inch over the Range of the foreſides of the 
Cheehs: in which Projecture is cut a table with 
an hollow molding about it, 2 Inches diſtant from 
all the Sides of the fore ſide of the head: Its Tenons 
are 3 Inches Broad, and are cut down at either end, 
from the top to the bottom of the Head, and made 
fit ro Mortices in the Cheeks, that may flide 
right and yer play in them. 5 

In the under fide of the head is cut a hole about 
4 Inches Square, and 3+ deep, into which a Braſs 
Nut is fitted, for the worm to play in. 

i, Is part of the worm below the head; the up- 


— 


2, K, I, m, n, Is the whole Spindle, | 

ls the Till, a board about an Inch thick, one 
foot 9 long beſides the Tenons, its breadth 8 
Inches. In its middle is a round hole for the Shank 
of the Spindle, and at 74 Inches from each end is a 
Square hole for the Hoſe to paſs thro, | 
eg, Are the Hoſe; being upright Irons of à of an 
Inch ſquare; and at each end have male ſcrews on 
them. Their Lower ends are faſtned into the 
Hoſe-hooks, and their upper ends into the Garters or 
C:rts, which is a round hoop placed over the flat 
neck of rhe Shank of the Spindle. 


hbhh, are the Hoſe-hooks, or the Hooks on the Hoſe 
the Platten hangs on: they proceed from 2 branches 
of an Iron hoop encompaſſing the lower end of the 
Spindle, on either corner of the Branch. 

hk, J, Is the Eye of the Spindle, as m is its Shank 
and » its Toe, The Spindles length in all is 165 In- 
ches: the length of the Cylinder the worm is cut 
on is 34 Inches: and its Diameter 23. 

0000, Is the Platten, tied on to the Hooks of the 
Hoſe, This is uſually made of beaten Plank 2+ In- 
ches thick, 14 Long, and 9 Broad. Irs fides are ti- 
ed Square, and its under fide exactly plain and 
Smcoth. | 

In the middle of its upper fide is let in and 
faſtned an Iron Plate called the Platten-plate, à of 


an Inch thick, 6 Inches long, and 4 broad: in the 


of about:; an Inch high, and as much broad: into 
which is fitted the Staud of the Platten-pan, ſo as 
it may ſtand Steddy. This Stud is about an Inch 
thick and then ſpreads wider and wider to the Top, 
where tis 2+ Inches. 

p, Is the Barr in length about 2 foot 8 Inches, tis 
faſtned ſtrongly with a Nut and Screw into the 


eye of che Spindle, About 4 Inches ſrom the ſhoul- 


der this Bar is bowed with an Obtuſe angle 
the Preſſ. man may the more eaſily and readily c ar 
at it, to draw its wooden handle 9 within its ar 
rr, Are the Hind. paſts, which ſtand at 3 1 
diſtance from the hind ſides of the Chee . a 
arc 3 foor 4 Inches long beſides the Terons 1 
8 9 0 are every way. Theſe hu 
oſts have Six rails fitted to the c 
and called the hind rails. 1 "2 
zt, are the wedges of the Till f. 
uu, The 1 of the cheeks bb, 
 Xxxx, yy, Expreſs the Carriage; wh 
is of Elm an Inch + thick, 4 free lobes =: NE 
8 Inches à broad. On this Plank at its for 
firmly nailed down a ſquare frame 2 foot 4 Inch 
long 3 one foot To Inches broad, and the thicknel⸗ 
of its ſides 2 * Inches Square. This is called 1 
Colin and is marked with the figure (1) in the P! : 
7 it the Stone is bedded. FAY 
(1) On each of the 4 Corners of this C:{y is 
in 1 _ a ſquare Iron res ns 
turn- ſides about 6 Inches lor 1 
Inch thick and 24 broad. Rang ee 


Behind this Coffin is nailed on to irs outlide 3 


ne foot 
e end is 


Quarter, of about 3 Inches longer than the breadth 


of the Coffin: ir hath all its fides 2 Inches over and 
3 of them ſquare : but its upper fide is hollowed 
round to a Groove or Gutter (2) an inch and o. 
ver. This Gutter is ſo nailed on, that its hither 
end ſtanding abour an Inch higher than its further 
end, the water that deſcends from the Tympan (5) 
falling into it, is carried on the further fide of tho 
Coffin by the decliviry of the further end of the 
Gutter (2,) and ſo keeps the plank of the Car- 
riage neat and clean, and preſerves it from rotting, 
Parallel ro the outward ſides of the hinder part of 
the Plank of the Carriage at 3 Inches diſtant on ei- 


ther ſide, is: nailed 2 female Dove-rail Grooves, into 


which is fitted ſo as to ſlide two male dovye-tails 
made on the two feer of the Gallows (4) on which 
the Tympan reſts. ; | 
Ar 3 Inches from the hinder rail of the Coffin in 
the middle of the Plank is cut athole of 4 inches 
ſquare, and on the hither and further fide of this 
hole is faſtned down a Stud of wood, one on cach fide; 
and in the middle of theſe 2 Studs is a round hole 
of about an Inch over, to receive the 2 Iron Pins of 
a wooden Rowler, or Barrel, with a Shoulder on 
each fide of it to contain ſo much of the Girt, as 
ſhallbe Rolled upon it. 1 
The Tympan (5) is a ſquare Frame having 3 of 
its Sides Wood and one of Iron. *Tis 2 foot $ In- 
ches wide, 2 foot 2 Inches long: and the breadth 


of the wooden fides an Inch and +, and the depth 


one Inch on its hinder end; at the 2 corners is rivi- 
red an Iron Match joint, to be pinned on to ano- 
ther half joint, faſtned on the hind Rail of the Cof- 
fin. The fore end of the Tympan is of Iron with 
a ſquare ſocket at either end for the wooden Ends 
of the Tympan to fit and faſten inrtoi; on the outer 
Edge of this Iron about 1+ Inch from its ends are 
made 2 Iron half joints, to contain a Pin, which 
entring this, and a match half joint, made on the 
Frisket (6,) ſerves for a Frisket to move truly up- 
on. In the middle of each long Rail of the Tympan 
is a hole + an Inch ſquare for the ſquare Shanks 0 


the Point Screws (7, 8) to fit into. Within this T. 


pan, which may be called the Outer, is another cal- 
led the Inner Tympan, which is fitted exact'y to K, 
and gaged by an Iron Pin, and an Iron Jr 
Claſp. | | 5 
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ry” hope this Deſcriprion may ſerve ro make the 


* — — — 


Idea of the Printing Preſs 3 but no words can pol- 
ſibly explain it ſo well, as once ſeeing of it work 


will do. ; 
"x ſhail omit deſcribing rhe manner of making the 


eg or ſeveral forts of Letters, uſed in Printing; 
ve 5 hath a mind to ſatisfy himſelf fur- 
ther may conſult Mr. Moxon's book of Printing, 
where he will find the whole affair very largely and 
lainly deſcribed. _ | 
g I Mall only add ſomething further about the 
Rules and Methods · of Diſtributing and Compoſing. 
After the Preſs-man, hath wroughr off as many 
Sheets from a Form, as he is appointed ; he firſt 
waſhes the Form, and brings it to a place which 
they call the Rinſing Trough, and rears it a little 
aſlope on one end of the Chaſe ; for when tis ſo 
placed the Face of the Letter is leſs liable to damage, 
and the Form ſtands in a proper poſition for the 
Compoſitor to rear a Letter Board againſt the Back- 
fide of it; by which he raiſes it up, and then ſets 
Lerter Board, and Form both a little aſlope in the 
Rinſing Trough, Next with his Mallet and Shoot- 
ing-ſtick he opens or Unlocks (as they call it) the 
Quoins ahd Form: and then the Furniture; vig. 
the Head. ſtichs, the Inner Side-ſticks, and 
Gutter-ſticks, if the Form have apy, that he may 
have the more Room to open the Letter in order to 
its receiving the water the more plentifully: which 
is thrown on it by diſh fulls to Rinſe and Clean it, 
and the Face of the letter is rubbed with the Fin- 
gers, and ſhook ſo that the water may get between 
the Leiters to clean them; and this is done till the 
water thrown and rubbed on, runs away quite 
clear and Colour leſs. Then be thruſts the Letter 
and Furniture cloſe up together again that the let- 
ter may not Squabble, as, they call it, that is break 
and fall aſunder: after it hath ſtood a while to dry; 
he carrys Letter Board, Form and all to the Diſtri- 
buting frame: and there he Strips ir of its Furniture, 
Quarter by Quarter, taking out the Qing, &c. and 
then with his Diſtributing ſtick or Rglet, he takes 
up out of the Form as many Lines of Letter as he 
can, and turning their Face towards him, he car- 
ries them to his Caſe, and taking out the Letters 
&c. one by one, but very quick and nimbly, he di- 
ſtributes each of them to its proper Box in the Caſe. 
Then he proceeds to take off and Diſtribute another 


parcell, and ſo goes on till he hath done, or till his 


Caſe is full. 5 

They uſually chooſe to diſtribute their Letter 
over Night, that they may have a. Dry Caſe to 
work on in the morning, for wer Letters are leſs 
ealy to take up, and beſides the Lye makes their fin- 

gers ſore. | | 
The Compoſitor, next ſets himſelf to the Compoſing 
work: and here he muſt firſt Determine his Mea- 
ſure ; to which he firs his Compoſing ſtick (above 
deſcribed) by looſening the ſcrew, and Sliding the 

Cheeks nearer to or further from its head. 
Having fitted his Meaſure, he Places the Galley 
on his upper Caſe on the Right-hand, and placing 
his Copy before him, he reads 5 or ſix words or 
tuch a part of ir as he can keep in his mind, and 
then ſpells it over Letter by Letrer, taking up the 
proper Letters our of their reſpective Boxes in the 
Caſe : he ſets a Space between every word till they 
come ro the end of the Line; bur there none, He 
holds his ſtick in his left hand, and with his Thumb 
gently preſſes the E to thg check, keeping 
ol. II. 
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it ſecure, tight and cloſe together, as with his right- 


Figure a little Intelligible, and to give a general] hand he puts them into the Stick Succeiſively. And 


tis a very ſurprizing thing to ſee how very quick 
this work is performed; and how in an Inſtant he 
ſpells, reſolves upon, and takes out the Several let- 
ters which compoſe his work and ſupply his ſtick. 

Having compoſed one Line; if it ends with a 
word, or a Hllable and a Diviſion, and juſt fill the Mea- 
ſure, then it needs no more juſtifying as they call it, 
the Stick being duly filled; but if the Line con- 
elude not ſo, then he puts a Space more between 
every word, or at leaſt ſo many as will fill up the 
meaſure pretty Stiff, or juſitzfy the Line. And here 
he takes care that his Letter don't Hang, as they 
call it, i. e. Stand a Skew. 

Afrer he hath thus compoſed one Line he begins 
another, and ſo goes on till his Stick be full: and 
when it is ſo he Empties it, laying it down on his 
Lower Caſe, and by means of a Riglet of juſt the 
length of the Line, he claps it down into the Gal- 
ley, placing the firſt line cloſe and upright againſt 
the lower Ledge of the Galley, 3 

As he Sets or compoſes this firſt ſtick of Letter, 
So he goes on till his page is out, remembring after 
the laſt line of every Page to ſet a Direction; that 
is, he ſets a Line of Quadrats and at the End of it 
the firſt word of the next Page, or if the word be 
very long and the Line very Short, two Syllables, 
or ſometimes but one, of that word. And when 
tis the firſt Page of a Sheet, he Sets a Signature as 
"they call it (i. e.) A for the firſt Sheer, B for the 
Second, &c. And ſo ſucceffively till he come to N 
which is always skipt, becauſe the Latin Alphabet 
hath no ſuch Letter. 8 

When our Compoſitor hath got a full Page in his 
Galley, he next ries it up faſt together with a Pack- 
thread, or Cord, according to the bigneſs of his 
Letter and Page, and then carries it tothe Correcting 
ſtone, and here all the Pages which belong to a 
ſheer, with the Chaſe and Furniture about them, 
are duly placed, or Impoſed as they call it: that is, 


to be wrought off ar the Preſs, all the Pages may 

be folded into an orderly Succeſſion. And the 4 
different volumes of Folios, Quartos, Octavos, and 
Twelves, are all diverſly Impoſed. 


Correction. 


In Correcting Faults, if there but a few of them, 
and theſe Eaſy ones, the Compoſitor gathers the 
Corrections in his Stick beginning as the bottom 
of every Page and ſo aſcending: becauſe when he 
is Correcting, the corrections of the Top of the 


Page ſtand then fit in the Stick, and therefore are 
readieſt to his hand. | 


he brings the Lower Caſe to the Correcting Stone, 
and takes his Corrections as he uſes them. Then 
he unlocks the Form, but keeps the Qu0ins pretty, 
tight up, leaſt his Letter ſhould hang or ſquabble : 
and there folding the Proof, ſo that the Head. line 
in it may lie in the ſame Range with the Head-line 
of the Metal, &c. ſo that all the lines in the Proof 
coincide or Range right with the Reſpective ones 
in the Meral ; by running his eye along eafily rhe 
ſeveral Places, or Lines in rhe Proof, where the 
Corrector had mark d a Fault; he as Eaſily mends 
it 1 the Correſponding Line in the Letter of Me- 
tal. 
| If there be a Long word, or more than one left 
of | out. 
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But if there be many and conſiderable Faults 
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out, the Compoſitor is uſually forced to over-run, 


as they call it: i. e. be muſt put ſo much of the 


forepart of the Line, into the Line above it; or ſo 
much of the hinder- part of the line into che next 
Line under it, as will make Room for what is left 
our. 

If much be left our, he muſt over-run many lines 
either backwards or forwards, or both, till he 
come to a Break; and when he comes thither if it be 
not Gotten in, as their word is, then he is forced 
to Drive out a Line: and ſometimes to get in that 
Line, he is forced to over run the next Page back- 
wards or forwards, till that Line can come in. 

The Quite contrary Proceſs muſt he take, if he 
happen inſtead of Leaving out, to ſet any thing 
twice over: for if it be but little he muſt take it 
out, then Drive out his Matter: But if it be as much 


as two or three Lines, &c. Then he muſt over- run 


the next Page, or more, and ſometimes the whole 
Sheet, till it be Driven out. | 

After all this Correcting there is, or always 
ſhould be a Reviſe, to ſee that the Faults are truly 
mended ; and if not, to have them Re-Correfed, by 


unlocking either the whole Form, or only that 


Quarter of it where the faults are, &c. 
And becauſe tis a Thing very uſeful for all Au- 
thocs, and Correctors of Printing preſſes to be ac- 
ainted with, I ſhall conclude this Account of 
Printing with proper directions for both. 
And firſt the Author ſhould well examine his Co- 
py before ir go to the Preſs; and Point and Mark 
it ſo, as that the Compoſitor may know what words 
ro Set in Engliſh, Italick, Capitals, &c. For his 
Iralick words, he ſhould draw a line under them 
Thus: for Engliſh words two Lines Thus: and for 
Capitals a Line of Points Thus, or elſe a Line with 


Red Ink. If there are no Proper Breaks made in the 
Copy ; the Author muſt ſupply them by a Crotcher 

[Thus, before the word he would have begin his 
new Paragraph. . . 

And every Author if he can poſſible, out of a 
due regard to his own Reputation, which elſe may 
much ſuffer, or ar leaſt as much as he can, will cor- 
rect the Sheets of his Book himſelf; rhat is look 
them over, after the Printers Corrector hath men- 
ded rhe Common Typographick Faulrs: And whe- 
ther it be the Author himſelf, or ſome other Cor- 
rector, that hath this Care upon him, rhe way 
of correcting Faults fo as they may be mended by 
the Compoſitor is after this manner. 

When one Letter is put inſtead of another, as 
in this word Tho for The; he daſhes out the wrong 

e Letter thus ths, and Writes the Let- 

ter it ſhould be on the Right Hand 

Margin of the Page, right againſt the 

ſame Line, and makes a Daſn be- 

hind it, as you may ſee in the Mar- 

in. | | 

. If rwo or three, or more Words 

| in the ſame Line have Faults in 

ac / them, as in theſe Words, Petienge 

ris pet ffrce ; where firſt an o is Ser 

inſtead of a, e inſtead of c, t inſtead 

of r, and c inſtead of o: Theſe he 

marks in an orderly ſucceſſion to- 

wards the Right Hand, againſt the 

ſame Line, as you may ſee in the 
Margin. 

Bur if one word be ſet inſtead of 

another, as Scoff inftead of Smile, 


here he marks Scoff out thus SS 
and writes Smile, as in the Margin. 
If a Word or Words, or Letter or 
Point be Left out he makes this 
mark A, where it is Left out, for a 
mark of Inſertion, and Writes in the 
Margin what muſt come in. 
If a Space be Left out he makes 
the former mark of Inſertion where 
it ſhould; come in, and makes this 
mark Fin the Margin. 
If a whole Sentence be Left out, 


where it is Left out, and only Writes 
(Out) in the Margin. If the Sen- 


tence Left out be not very long, he 


Writes it under the Page, or on the 
Left Hand Margin of the Page: 
But if it be too large to be Writ in 
the Margin, or under the Page, he 
| Writes in the Margin, See the Co- 
PY. 

If a Word or Sentence be Set 
rwice as Him Him, he marks our 
one Him thus =; and makes this 
mark & in the Margin, for Dele, to 
take out. 

If a Letter be turned thus J, 
he daſhes it out as you ſee, and 
makes this mark in the Margin. 

If Words are Tranſpoſed, that is 
if one Word ſtand in another Words 


ir ſhould be, I love no Swearing g 


Swearing, and makes this mark £2 
in the Margin, The like mark he 
makes in Matter and Margin if two 
Letters are Tranſpos d. 
If a Space or an m or n Quadrat, 
Sc. ſtick up and Print Black, as 
rween theſef words, he marks in the 
Margin thus. | I 
| Ifa Hora be Set in Roman Letter 
inſtead of Italick or Engliſh Letter, 
he daſhes the Word underneath 


the Margin. | 

In lik e manner, if a ſingle Letter 
or more Letters be Set in Roman Let- 
ter, and it ſhould be Italick or En- 
gliſh Letter; or if in Engliſh or Ta- 
lick, and it ſhould be Roman Letter, 
he daſhes the Letter or Letters thus 


or Eng. in the Margin : Or if Low- 
er-Caſe Letters be Set inſtead of Ca- 
pitals, he daſhes them underneath, 
and Writes Capt. in the Margin. 


too long to be Writ in the Margin, 
he makes the mark of Inſertion 


place, as, no I love Swearing, and 


(See the Cor 


he marks this Fault thus, (no I Toye 


underneath, and writes Lal. Rom. Ital 


(Out) 


0 


* 


thus, and Writes Ital. or Eng. in Ital Eng 


Rom Esg 


Capt | 


Having Read the Matter of the Proof he exa- 
mines again if the Form be right Impos d, for though 
he before rurn'd the Pages in the Proof as he read 
them according to their orderly places, yet he will 
ſcarce truſt to that alone, but again examines them 
on purpoſe, and diſtinctly, which he does not on- 
ly by the Direction Word, but by examining the 
whole Sentence the Direttion comes in, both at the 
end of the Page, and the beginning of the next 

Page. 


He 
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and all the Titles and Folio s. 


paſitor; if not he marks them in the Reviſe. 


Deſign; and upon this Andrew Mantegna, who 


abundance of Plates of his own Invention, and 


great Capacity, but of a ready Invention, found 
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He examines that all the Signatures ate right, 


If the Work be large Forms and {mall Letter, he 
has a ſecond, and ſometimes a third Proof, which 
e Reads as the firſt. | , 
, After the Second or Third Proof he has a Reviſe 
which is alſo a Proof-ſpeet : He examines in this 
Reviſe Fault by Fault, if all rhe Faulrs he markt 
in the laſt Proof were carefully mended by the Com- 


PRINTS. The Original of Prints or Cutts, as 
we ſometimes call them, was this; in the Year 


1460; one Maſo Finiguerra, a Goldſmith of Flo- 
rence, graved his Plate; and then caſting ſome of 
it in melred Brimftone, he perceived, rhar whar 
came out of the Mold was markt with the ſame 
Prints as his Plate, by the Black which rhe Sulphur 
had taken from the Graving : after this he tried 
to do as much on Silver Plates with wet paper, 
by rolling it Smoothly with a Roller, and this Suc- 
ceeded. This Novelry tempted Baccio Baldini, 
a Goldſmith of the ſame City, to attempt the 


ſame thing, which he did with Succeſs; ingravirg 
Several Plates of Sandro Boticello's Invention and 


was then at Rome, Set about engraving ſome of 
his own Pieces. This knowledge getting into Fan- 
ders, Martin of Antwerp, a famous Painter, graved 


ſent ſeveral Prints into Italy, which were markt 
thus, M. C. After him the Famous Albert Durer 
appear d and gave the world a vaſt number of 
Prints, both in wood, and copper. About this 
time one Hugo de Carpi an Italian Painter of no 


out a way, by means of ſeveral Plates of wood, 


to make Prints reſemble Deſigns of Claro-Obſcuro: 


and ſome Years after the Invention of Etching was 


diſcovered, which was ſoon made uſe of by Par- 
meggiano. 8 


i 
[ 


| | 


PRISAGE, is the Cuſtom or Share thar belongs 
ro the Queen, our of ſuch Merchandice as is taker 
at Sea by way of lawful Prize. 


PRISM : A Glaſs bounded with rwo equal and 


parallel Triangular Ends, and three plane and 


well-poliſhed Sides, which meer in 3 Parallel Lines; 
running from the 3 Angles of one End; to thoſe of 
the other, is called à Priſm ; and is uſed in Opticks 
ro make many noble and curious Experiments a- 
bout Light and Colours; for the Rays of the Sun 


falling upon it at a certain Angle, do tranſmit thro 
it a Spectrum or Appearance, colour d like the Iris 


or Rain-bow in the Heavens. Under the word 
Colours you have a great variety of Experiments 
made with ſuch Glaſſes, by the Incomparable Sir 
J Newton ; and from whence, in a good meaſure, 


he hath eſtabliſhed his Demonſtrarive Theory of 


Lighr and Colonrs ; a large account of which you 
may find in his Opt ichs. 

How ro find the Refraction of a Ray of Light 
paſſing thro' ſuch a Priſm, the ſame Author ſhews 
thus: Let a bc repreſent the Section of this Priſm 
made by a Plane paſſing tranſverſely to three pa- 
rallel Lines or Edges, then when the Light paſſeth 


thro it; and ler de be the Ray incident on the 


firſt fide of the Priſm ac, where the Light goes 
into the Glaſs: Then by putting the Line of Inci- 


dence to the Line of Refraction as 17 to 11: Find 
(by the Direction given under the word Incidence 
in this Volume) e the firſt refracted Ray; then 
taking this Ray for the Incident Ray on the ſecond 
fide of the Glaſs bc, where the Light goes our, 
find the next refracted Ray Fg; by putting the 
Ratio of the Line of Incidence to the Line of Refra- 
Ction as 11 to 17; (for if the Line of Incidence 
out of Air into Glaſs be to that of Refraction as 
17 to 11, the Line of Incidence back again, out of 


Glaſs into Air, muſt be as 11 to 17. 


/ 


The fame admirable Author, Opricks, Pp. 121, 
ſhews, how by the Properties of Light diſcovered 


Vol. II. 


by his moſt accurate Experiments, to explain the 
Phænomena of Colours made by Priſms; thus, 
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out, the Compoſitor is uſually forced to over-run, 
as they call it: i. e. he muſt put ſo much of the 
forepart of the Line, into che Line above it; or ſo 
much of the hinder- part of the line into che next 


Line under it, as will make Room for what is left 


o 


here he marks Scoff out thus Seeg. Smile, 


and writes Smile, asin the Margin, 

If a Word or Words, or Letter or 
Point be Left out he makes this 
mark A, where it is Left out, for a 


our. mark of Inſertion, and Writes in the 


If much be left our, he muſt over- run many lines Margin what muſt come in. 


either backwards or forwards, or both, till he 
come to a Break; and when he comes thither if it be 


to Drive out a Line: and ſometimes to get in that 
Line, he is forced to over run the next Page back- 
wards or forwards, till that Line can come in. 
The Quite contrary Proceſs muſt he take, if he 
happen inſtead of Leaving out, to ſet any thing 
twice over: for if it be but little he muſt take it 
out, then Drive out his Matter: But if it be as much 
as two or three Lines, &c. Then he muſt over- run 
the next Page, or more, and ſometimes the whole 
Sheet, till it be Driven out. 
After all this Correcting there is, or always 
ſhould be a Reviſe, to ſee that the Faults are truly 
mended ; and if not, to have them Re-Corre&ed, by 


Quarter of it where the faults are, &c. 


If a Space be Left out he makes 


the former mark of Inſertion where 
not Gotten in, as their word is, then he is forced 


it ſhould; come in, and makes this 
mark FX in the Margin. 8X! 
If a whole Sentence be Left our, 
too long ro be Writ in the Margin, 
he makes the mark of Inſertion 
where it is Left out, and only Writes 
(Out) in the Margin. If the Sen- 
tence Left out be not very long, he 
Writes it under the Page, or on the 
Left Hand Margin of the Page: 
But if it be too large to be Writ in 
the Margin, or under the Page, he 
Writes in the Margin, See the Co- ( 


PY. 


(Out) 


See the Co 


twice as Him Him, he marks out 


unlocking either the whole Form, or only that If a Word or Sentence be Set 


And becauſe tis a Thing very uſeful for all Au- 
rhocs, and Correctors of Printing preſſes to be ac- 
ainred with, I ſhall conclude this Account of 
Printing with proper directions for both, _ 
And firſt the Aurhor ſhould well examine his Co- 
py before it go to the Preſs; and Point and Mark 
it ſo, as that the Compoſitor may know what words 
to Set in Engliſh, Italick, Capitals, &c. For his 
Ttalick words, he ſhould draw a line under them 
Thus: for Engliſh words two Lines Thus: and for 
Capitals a Line of Points Thus, or elſe a Line with 
Red Ink. If there are no Proper Breaks made in the 
Copy ; the Author muſt ſupply them by a Crotcher 
[Thus, before the word he would have begin his 
new Paragraph. I 
nd every Author if he can poſſible, our of a 
due regard to his own Reputation, which elſe may 
much ſuffer, or at leaſt as much as he can, will cor- 
rect the Sheets of his Book himſelf; that is look 
them over, after the Printers Corrector hath men- 
ded the Common Typographick Faults: And whe- 
ther it be the Author himſelf, or ſome other Cor- 
rector, that hath this Care upon him, the way 
of correcting Faulrs fo as they may be mended by 
the Compoſitor is after this manner. 
When one Letter is put inſtead of another, as 
in this word Tho for The; he daſhes out the wrong 
| e Letter thus the, and Writes the Let- 
ter it ſhould be on the Right Hand 
Margin of the Page, right againſt the 
{ſame Line, and makes a Daſh be- 
hind it, as you may ſee in the Mar- 
in, | 
If two or three, or more Words 
| in the ſame Line have Faults in 
a /c / them, as in theſe Words, Potienge 
%% per ffrce; where firſt an o is Ser 
inſtead of a, e inſtead of c, t inſtead 
of r, and c inſtead of o: Theſe he 
marks in an orderly ſucceſſion to- 
wards the Right Hand, againſt the 
ſame Line, as you may ſee in the 
Aargin. | 
But if one word be ſer inſtead of 


one Him thus and makes this 


mark & in the Margin, for Dele, to 
take out. | 
If a Letter be turned thus J, 9 
he daſhes it out as you ſee, and 
makes this mark in the Margin. 
If Words are Tranſpaſed, that is 
if one Word ſtand in another Words 
place, as, no I love Swearing, and 
ir ſhould be, I love no Swearing g 


he marks this Fault thus, [no I love 


Swearing, and makes this mark £2 p| 
in the Margin, The like mark he 
makes in Matter and Margin if two 
Letters are Tranſpos d. 
If a Space or an m or n Quadrat, 
Sc. ſtick up and Print Black, as 
rween theſel words, he marks in the 
Margin thus. | | 
If a Word be Set in Roman Letter 
inſtead of Iralick or Engliſh Letter, 
he daſhes the Word underneath 5 
thus, and Writes Ital. or Eng. in Ital | Eng | 
the Margin. | 5 
In lik e manner, if a fingle Letter 
or more Letters be Set in Roman Let- 
ter, and it ſhould be Ttalick or En- 
gliſh Letter; or if in Engliſh or Ita- 
lick, and it ſhould be Reman Letter, 
he daſhes the Letter or Letters thus 


underneath, and writes Tal. Rom. I- a Rom E- 
or Eng. in the Margin: Or if Low- ini 
er- Caſe Letters be Set inſtead of Ca. 
pitals, he daſhes them underneath, Capt | 
and Writes Capt. in the Margin. | : 
Having Read the Matter of the Proof he exa- 
mines again if the Form be right Impos'd, for though 


0 


he before rurn d the Pages in the Proc as he read 
them according to their orderly places, yet he will 
ſcarce truſt to that alone, but again examines them 
on purpoſe, and diſtinctly, which he does not on- 
ly by the Direction Mord, but by examining the 
whole Sentence the Direction comes in, both at the 
end of the Page, and the beginning of the next 


Smile, another, as Scott inſtead of Smile, 


Page. | TA 
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his own Pieces. This knowledge getting into Flan. 
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He examines that all the Signatures ate right, 
and all the Titles and Folios, 

If the Work be large Forms and ſmall Letter, he 
has a ſecond, and ſotnerimes a third Proof, which 

| as the firſt. : 

* the Second or Third Proof he has a Reviſe 
which is alſo a Proof-ſheet : He examines in this 
Reviſe Fault by Fault, if all the Faults he markt 
in the laſt Proof were carefully mended by rhe Com- 
paſitor; if not he marks them in the Reviſe. 


PRINTS. The Original of Prints or Cutts, as 
we ſometimes call them, was this; in the Year 
1460; one Maſo Finiguerra, a Goldſmith of Flo- 
rence, graved his Plate; and then caſting ſome of 
it in melred Brimſtone, he perceived, that what 
came out of the Mold was markt with tlie ſame 
Prints as his Plate, by the Black which the Sulphur 
had taken from the Graving: after this he tried 
to do as much on Silver Plates with wet paper, 
by rolling it Smoothly with a Roller, and this Suc- 
ceeded. This Novelty tempted Baccio Baldini, 
a Goldſmith of the ſame City, to attempt the 
ſame thing, which he did with Succeſs; ingravirg 
Several Plates of Sandro Boticellos Invention and 
Deſign; and upon this Andrew Mantegna, who 
was then at Rome, Set about engraving ſome of 


ders, Martin of Antwerp, a famous Painter, graved 
abundance of Plates of his own Invention, and 
ſent ſeveral Prints into 1zaly, which were markt 
thus, M. C. After him the Famous Albert Durer 
appear d and gave the world a vaſt number of 
Prints, both in wood, and copper. About this 
time one Hugo de Carpi an Italian Painter of no 


PRISAGE, is the Cuſtom or Share that belongs 
to the Queen, out of ſuch Merchandice as is taken 
at Sea by way of lawful Prize. | 


PRISM : A Glaſs bounded with rwo equal and 
parallel Triangular Ends, and three plane and 
well-poliſhed Sides, which meer in 3 Parallel Lines; 
running from the 3 Angles of one End; to thoſe of 
the other, is called a Priſm ; and is uſed in Opricks 
ro make many noble and curious Experiments a- 
bout Light and Colours; for the Rays of the Sun 


it a Spectrum or Appearance, colour d like the Iris 
or Rain-bow in the Heavens. Under the word 


Colours you have a great variety of Experiments 
made with ſuch Glaſſes, by the Incomparable Sir 


he hath eſtabliſned his Demonſtrative Theory of 


may find in his Optics. 
How ro find the Refraction of a Ray of Light 


thus: Let a bc repreſent the Section of this Priſm 


rallel Lines or Edges, then when the Light paſſeth 


thro it; and let de be the Ray incident on the 


firſt fide of the Priſm ac, where the Light goes 
into the Glaſs: Then by putting the Line of Inci- 
dence to the Line of Refraction as 17 to 11: Find 


in this Volume) e the firſt refracted Ray; then 


ſide of the Glaſs bc, where the Light goes our, 
find the next refracted Ray Fg; by putting the 


great Capacity, but of a ready Invention, found 


out a way, by means of ſeveral Plates of wood, 


to make Prints reſemble Deſigns of Claro-Obſcuro : 
and ſome Years after the Invention of Etching was 
diſcovered, which was ſoon made uſe of by Par- 


meggiano. | | 


Un 
0 


Ratio of the Line of Incidence to the Line of Refra- 
ction as 11 to 17; (for if the Line of Incidence 
out of Air into Glaſs be to that of Refraction as 
17 to 11, the Line of Incidence back again, out of 
Glaſs into Air, muſt be as 11 to 17. | 


| 


* 


/ 


The ſame admirable Author, Opticks, p. 121, 
ſhews, how by the Properties of Light diſcovered 


Vol. II. 


by his moſt accurate Experiments 3 
Phenomena of Colours made by Priſms; thus, 


141 2 Ler 


falling upon it at a certain Angle, do tranſmit thro 


If. Newton; and from whence, in a good meaſure, 


Light and Colours; a large account of which you 


paſſing thro ſuch a Priſm, the ſame Author ſhews 


made by a Plane paſſing tranſverſely to three pa- 


(by the Direction given under the word Incidence 


taking this Ray for the Incident Ray on the {econd 


Let abc be a Priſm refracting the Sun's Light, 
brought into a darkned Room, by the Hole Fe, al- 
moſt as broad as the Priſm; and let m be a White 
Paper on which the refracted Light is caſt : And 
ſuppoſe the moſt refrangible or deepeſt Violet Rays 
to fall on the Space Pæ, the leſt refrangible or deepeſt 
Red Rays on the Space TJ; the middle ſort, between 


17 


and dilute continually, in its progreſs from to T, 


where it will become White by a mixture of all 
ſorts of Rays. | 

Theſe Colours ought to appear were the Suns 
Light perfectly White; bur becauſe ir inclines to 
Yellow, the exceſs of the Yellow Rays, where. 
with it is tinged, being mix d with the faint Blue 


between S$ and J, will draw it to a faint Green, 
And ſo the Colours in order from P to IJ onghr to 
be Violer, Indico, Blue, very faint Green, White, 
faint Yellow, Orange, Red: Thus ir is by com- 
putation, and they that pleaſe to view the Colours 
made by a Priſm will find it ſo in Nature. 
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| the Indico and Blue Rays, on the Space Q x ; the 
| | middle ſort of the Green Rays on the Space eg ; 
the middle ſort berween the Yellow and Orange 
Rays on the Space Se; and the other intermediate 
j ſorts on intermediate Spaces. For ſo the Spaces on 
1 which the ſeveral ſorts adequarely fall, will, by 


= 


oy 


* — 
hes » VE * —— 
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reaſon of the different Refrangibility of theſe ſorts, 
be one lower than another. Now if the Paper mu 
be fo near the Priſm that the Spaces P# and do 
not interfere with one another, the diſtance be- 
tween them T will be illuminated by all the 
ſorts of Rays in that Proportion to one another 


which they have at their very firſt coming out of 
the Priſm, and conſequently, will be White. But 


the Spaces PT and 7 on either hand, will not be 
illuminated by them at all, and therefore will ap- 
pear coloured; and particularly at P, where the 
outmoſt Violet Rays fall alone, the Colour muſt 
be the deepeſt Violet. At Q, where the Violet 
and Indico Rays are mix d, it muſt be a Violet 
inclining much to Indico. At R, where the Vio- 
let, Indico, Blue, and one half of the Green Rays 
are mix'd, their Colours muſt (by the Conſtituri- 
on of Problem 2. in pag. 114) compound a middle 
Colour between Indico and Blue. Ar S, where 
all the Rays are mix d, the Red and Orange, thin 
Colours, ought, by the ſame Rule, ro compound 
a faint Blue, vergipg more to Green than In- 
dico. And in the progreſs from S ro T this Blue 
will grow more and more faint and dilute, till at 
T, where all the Colours begin to be 'mix'd, it 
ends in Whiteneſs. 0 | 

So agzin on the other fide of the White at T, 
where the leaſt refrangible or utmoſt Red Rays 
are alone, the Colour muſt be rhe deepeſt Red. 
Ar e, the Mixture of Red and Orange will com- 
pound a Red inclining ro Orange. At g, the Mix- 
ture of Red, Orange, Yellow, and one half of 
the Green, muſt compound a middle Colour be- 
tyeeen Yellow and Orange. At 2, the mixture 
of all Colours but Violet and Indico, will com- 
Pound a faint Yellow, verging more to Green than 
Orange: and this Yellow will grow more faint 


- Theſe are the Colours on both fides the White, 
when the Paper is held between the Priſm and the 
Poinr X where the Colours meer, the Interjacent 
White vaniſhes : For if the Paper be held ſtill far. 
ther off from the Priſin, the moſt refrangible and 
leaſt refrangible Rays will be leaft in the middle 
of the Lighr, and the reſt of the Rays which are 
found there, will by mixture, produce a fuller 
Green than before ; alſo the Yellow and the Blue 
will now become leſs compounded, and by conſe- 
quence, more intenſe than before. 

And if thro' a Priſm you view a White Objed 
encompaſſed with Black or Darkneſs, the reaſon of 
the Colours appearing on the Edges 1s much the- 
ſame. If a Black Object be encompaſſed with a 
White one, che Colours ariſing from ſeeing it thro 
a Priſm, are to be derived from the Light of the 
White one, ſpreading into the Regions of the 
Black; and therefore they will appear in a con- 
trary order. And tis the ſame when an Object is 
viewed, whoſe Parts are ſome of them leis or more 


luminous than others: For in the Borders of the 
more or leſs luminous parts, Colours ought al- 
ways, on the ſame Principles, to ariſe from the c- 
ceſs of the Light of the more luminous, and to be 
of the ſame kind as if the darker parts were Black, 
but yet to be more faint and dilute. | 

And what is thus ſaid of the Colours which are 
exhibited by Priſms, may eaſily be applied to thoſe 
Colours which the Glaſſes of Teleſcopes and Mi- 
croſcopes, or even the Humours of the Eye po. 
duce: For if the Object Glaſs of a Teleſcope be 
thicker in one part than another; or if one half ot 
the Glaſs, or one half of the Pupil of the Eye, be 
covered by any Opake Body, then that Object 
Gla(s, or its half; or the half of the Eye which 15 


ancovered may be confidered as a kind of 8 
| | Alth 


3 
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with curved Sides. And every Glaſs, or Pellucid 
8 (or Wedge) will produce the {ame effect as 
' a Priſm, by refracting the Rays of Light as they 
are tranſmitted thro it. | 


CURATIONS, are a Pecuniary Sum or 

N. paid by the Pariſh Prieſt ro an Ordi- 
nary or ſome other Eccleſiaſtical Judge, as an 
Archdeacon, Sc. ro commute for the Proviſion or 
Entertainment which was otherwiſe to have been 
procured for him; which Entertainment Was cal- 
led a Procuration, 
PROCURATOR, is uſed for one that gather- 
eth the Fruits of a Benefice for another man; 3 R.2 
Stat. 1. c. 3. as Procuracy was the word for the In- 
ſtrument impowering him to do ir. In the Weſt 
of England, ſuch Perſons are called Proctor. to 
this day. Cowel. | 


PRODES Homes : This is a Title often given 
in our old Books to the Barons or other Military 
Tenants, who were called to the King's Council; 
and was no more than Homines diſcreti & fideles, 

PROFER, Profrum vel Proferum ; is the Time 
appointed for the Accounts of Sheriffs, and other 
Officers in the Exchequer ; which is twice a Lear. 
An. 51 H. 3. 5. In another Senſe Profer alſo ſig- 
nifies the Officer or Endeavourer to proceed in any 
Action by any Man concerned ſo to do. 


PROFILE, in Fortification, is the Repreſenta- 
tion of the Height, Depth and Thickneſs of any 


ly down from Top to Bottom; as in the Figure 
annexed, where you have the Profile of a Ram- 
part, Fauſſebray, Foſs, Covert-way and Eſplenade. 


Work ; and an, 3 the Work cut perpendicular- 


 ablm is the Solidity of the Rampart, a m its 
Baſe ; b irs Top; 6c its perpendicular Height; 
2 b its inward Talus or Slope; / m its outward 
Talus or Slope; he is the Terre-plain; el is the 
Baſe of the Paraper, e d its Banquet; Fh is the in- 
ward Talus of the Paraper, i the outward one, 

h i its upper one; 52 is the inward Height of 
the Parapet, 7k the outward Height; / rhe Cor- 
don; n op q repreſents a Fauſſebray with irs Ban- 
quet, Sc. qr is its Liziere or Berm; Stu x is 
the Foſs or Ditch r 5 the Scarpe ; uy the Coun- 


Dirch: x y the Covert-way ; x; the Paraper 
and Glacis of the Covert-way : y the Height of 
the Barnquer and Paraper of the Covert-way ; 
x * rhe Baſis of the Glacis; 7 * the Slope of the 


Glacis. | 


| PROFRE Vicecomitis. Tho' the certain Debet 
of the Sheriff could not be known before the fi- 
nifhing his Accounts, yet it ſeems there was anci- 
ently an Eſtimate whar this conſtant Charge of the 
Annual Revenue amounted to, and what the con- 
ſtant Allowances amounted to according to a Me- 
dium; and thoſe Summs were paid into the Ex- 
chequer at the Return of the Writ of Summons of 
the Pipe; and they were and are to this day cal- 
led by this Name Profre Vicecomptis. Bur altho' 
theſe Profers are paid, yet if on concluſion of the 
Sheriffs Accounts, and after the Allowances and 
Diſcharges had by him, it appears that he be in 
vurpluſage, or that he be charged with more than 


indeed he could receive, he hath his Prefers paid 
or allowed to him again. 


FROIECTIVRE Dialling, is the way of Draw- 
'ug, by a mechod of Prejection, the true Hour. 


terſcarpe; t the Lunette; w the Depth of the f 


I 


Lines, Furniture of Dials, Sc. on any kind of 
Surface whatſoever, without any regard had to the 
Situation of thoſe Surfaces, either as to Declinati- 
| on, Re- or Inclination. This curious and in many 
Caſes molt uſeful manner of Dialling, ſeems to 
have been the Invention of our Mr. Sam. Foſter, 
formerly Aſtronomy Profeſſor in Greſham College. 
Something of this was Printed in his Poſthumous 
Miſcellanzes 1659, and more added by Mr. Ley- 


Foſter left behind him, 
In order to perform this manner of Projective 

| Dialling after Mr. Foſter's way, there is neceſſary 
a Semicircle divided into two Quadrants, whoſe 

Diviſions muſt begin, and be numbred both ways 
from the middle Point in the Arch, to the Diame- 
ter; Which Diameter muſt be made to receive a 
Ruler into a Grove made in it, ſo as that the Semi- 


a Scrue any where upon it: It will be convenient 
to have two or more of theſe Rulers of different 
Lengths. You may ſee the Fig. of this Semicircle 
and Ruler in Leybourn's Dialling, p. 198. But 
there is no difficulty in underſtanding the uſe of it 
at all ; and a Quadrant, divided on both des, may 
very well ſupply the place of the Semicircle. 

The General Uſe of this Inſtrument is; Upon 4 
Line drawn any where, to project an Altitude or De- 
| preſſuon, above or below the Horizon, from 4 Ha d 
Point placed at à diſtance from that Line. 

Ihe manner of doing which is very eaſie; For 
if you hold the Edge of the Ruler to the fix d 
Point, and alſo apply the Point of chat Edge of che 
Ruler to the Line given, removing it higher or 
lower (as occaſion requires) till the Thread aud 
'Plummer of the Semicircle or Quadrant fall on the 
degr. of Altitude or Depreſſion intended; for then 


the 


beurn (in his Dialling) from a Manuſcript which 


circle may flide eaſily along it, and be faſtened by 
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with the Point of the Gnomon, project ir upon 
Four Superficies, if it be a rugged one. And if 


mon, ſo that it will not at all, or not ſo well, re- 


returns, ſo long as it lieth juſtly parallel, in every 


ing knots of Thred tied upon it. 


at rhe lame inſtant of time. 


ting through the Horizontal Line: obſerve then 


 avplicd to the Point of the Gnomon; ſo, as that ir 


(where it may fo be conveniently) or at leaſt fo 


— 
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the Ruler lies at the Altitude or Depth, and ſ0 
projects ir from the fix'd Point into a Line, as 
was deſigned. 


Two General and Eaſie ways to project Hour Lines 
on all Surfaces, Concave, Convex, &c. Inclining, 
Reclining or Declining. | | 


1. Let a Gnomon, being firſt ſharpened into a 
Point, be ſhaped, and faſtned in ſuch wile, rhar it 
no way hinder either the draught of the Horizon- 
ral Line, or the Point of the Shadow from having 
free acceſs to the Dial at all times of the Year. 

2. Draw an Horizontal Line, by help of your 
Semicircle in a true Level both in regard of it ſelf, 
and alſo to the Point of the Gnomon, through the 
whole Superficies on which the Dial is to be de- 
ſcribed. Or having twe Points in the ſame Level 


** 


the Superficies be more than one, or if any of them 
be very much inclined toward the Horizon, or 
elſe be very rugged, or far remote from the Gno- 


ceive an Horizontal Line upon ir, you may Either 
ſet up ſome Board, or ſuch like Object, upon 
which for a time you are to inſcribe the Horizontal 
Line, and by help of which the Hours were to be 
projected upon the Superficies; Or elſe (which 
perhaps will be better) you may extend a Thred in 
the Air (it matters not Which way, nor whether 
from the Gnomon towards the Sun, or from the 
Sun: whether ſtretcht out in one length, or with 


Point of it, to the Horizon, and in the ſame Level 
with the Point of the Gnomon: ) which being fix- 
ed in this manner, will very well ſupply the uſe of 
the Horizontal Line: or the Horizontal Line may 
be partly Thred, and partly drawn upon the Su- 
perficies, as occaſion ſhall be. And upon it may 
any Point be transferred, and ſigned out by ſlip- 


3. Upon the Superficies of the Dial, obſerve the 
Point of the Shadow of the Gnomon (making a 
mark at it) and the Sun's Altitude, bork of them 


4. By the Altitude obſerved, compute the Azi- 
muth of the Sun from the Meridian. lg 

J3. The ſame Azimuth muſt be transferred unto, 
or projected upon, che Horizontal Line by help of 
a Perpendicular Thred, covering to your ſight (as 
ir hangeth down) the Points of the Gnomon and 
Shadow both together; and at the ſame view cut- 


punctually where it cuts through the ſame Line, 
for that ſame Section being ſigned thereon, ſnall be 
the Azimuth projected into the Horizontal Line. 

6. Let any kind of Board or Paſt- board be now 


may be ſtaid, either upon the Horizontal Line 


placed toward the Horizontal Line, that it may 
have a juſt reſpect unto it, and in that poſture may 
have ſome ſtay for the edge of it to reſt upon, that 
after it is turniſhed with ſuch neceſſary Lines as 
mult be drawn upom it, it may be placed in us 
tormer juſt poſture without any Impeachment. 
Upon this Plain fo placed, let the Point of the Gno- 
mon be tigned, which may be called the Center; 
and from this Center, to the Sign of the Azimuth, 


right Line: this right Line ſo drawn, ſhall re I 
lent upon the Board or Paſt-board, the ſame Is 
muth which was before compured. 2 
7. Then taking away the ſame Plain, draw u 
on it the Meridian or Line of 12; extendin A 
from the Center before noted, at the true An le 
that it hath from the Azimuth before compured 
and deſcribed, and alſo toward the true Coaſt of 
the World. And ler it be extended on both 6 
the Center if need be. 
8. Io the Meridian ſo pirched upon the Pag 
board, draw (from the Center) the Lines of is 
Horizontal Dial made to the Latitude Wherein 
you are. | | 
9. Then again, ler the plain Board or Pg. 
board be applied ro irs former ſituation, the Center 
of the Horizontal Dial reſting upon the Point of 
the Gnomon, and every thing elſe anſwering to the 
ſame juſt poſture that it had at the firſt, Which 
done, let a Thred be fixed in the Center of the 
Horizontal Dial; by help whereof you may tran, 
fer every Hour from the Paſt-board into the Hori. 
zontal Line. Let every Hour be therein noted 
(by fixing marks upon the Horizontal Line where 
it is drawn, or by ſlipping Knots upon the Thred 
where a Thred Horizontal Line is uſed) eſpecial. 
ly mark our the Hour of 12: For which (if it 
chance to run beſides the Superficies) ſome kind of 
Object (whereon the Horizontal Line is allo to be 
drawn) or an Horizontal Thred muſt be faſtned, 
that may receive it, till ſuch time as your Dial be 
finiſned. 
10. After all this, taxe your Plain away (for 
there will now be no more need of it) and conje- 
Cture whereabours the Axis of the World, would 
paſs from the Point of the Gnomon to the Poles of 
the World, for into that place is the Meridian to 
be projected. Which that it may be done more 
commodiouſly, if no object ſtand in the way that 
will receive it, you muſt plate one there, it mat- 
ters not Whether above or below the Gnomon, 
chuſe that which is moſt convenient: Or, a Thred 
laid aflope in the Meridian juſtly as it ought, will 
ſerve as well as may be. If then you hold up a 
perpendicular Thred, ſo that by your Eye you may 
{ee the Point of the Gnomon, and alſo the Point of 
12 in the Horizontal Line, both together, the ſame 
Thred ſo hanging, ſhall ſhew where the Meridian is 
ro be drawn. Or, you may extend a Thred from 
the Point of the Gnomon to the Point of 12 in the 
Horizontal Line, which Thred ſhall repreſent the 1 
Line of 12 : And ſtaying your Thred there, cloſe 0 
to it, hang up two perpendicular Threds at a good ae 
diſtance, ſo ſhall the ſame two Threds, give you 
the track of the Meridian Line. | 
11. The next Work will be to project one of the 
Poles of the World (that namely, which lies the | 
ſame way that this projected Meridian doth from 
the Point of the Gnomon) into this Meridian, And 
this is done by elevating or depreſſing your Semi- 
circle, from the Point of the Gnomon towards the 
Meridian Line, according to the Latirude of your 
Place; for ſo will the Ruler of the Semicircle, ot 
a Thred extended along by it, Sign out the ver) 
| Pole Point. If now you extend a Thred from this 
Pole Point, to the Point of the Gnomon, the ſame 
{hall repreſent the Axis of the World. 
12, Laſt of all; by theſe helps, all the Hours 
may eaſily be projected. For if the Eye: do fa), 
or project, this Thred or Axis upon each Pointe 
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fore projected into the Horizontal Line, draw a 


thoſe Hours that were inſerted before into the 5 
| rizonta 
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izontal Line, the Axis upon an Hour Point, or a 
Point upon the Axis, each one of thoſe Projections 
mall repreſent upon your Dial, each of the Hours 
required, and will thew upon every Object that 
ſtands in the way, where the Hours are to be 
drawn. Or, where convenient room 1s wanting 
to place the Eye, ſo as it may make this Projecti- 
on; there may two Threds be uſed for the ſame 
purpole, one whereof muſt be faſtned to the Point 
of the Gnomon, the other to the Pole deſigned in 
the Meridian Line. Then ſtretching one of the 
Threds to any of the Points noted in the Horizon- 
tal Line, and holding it there, you may take the 
other, and extend it to the Superficies, ſo as it may 
cloſely paſs by the fitſt Thred, by which Work 
you may make as many Points upon your Superfi- 
cies as you pleaſe, thro which each Hour is to be 
drawn. Having thus traced the way before hand, 
you may afterward draw the Hour without any 
difficulty, be the Superficies never ſo irregular, 
Among which Lines, the Shadow of the Point of 
the Gnomon, as it creepeth along, will ſhew the 
Time cf the Day. | 
„ If a Point be aſſigned upon any Superficies Flat or 
= Curved, one, or more, wherein the Hour-Lines 
and Axis ſhall concur, how to project the Hours 
ro that Point, and to ſet up an Axis after the ordi- 
nary manner to give Shadow to them without any 
knowledge how the Dial ſtandeth, in reſpect ei- 
cher of the Declination or Inclinarion. | | 
1. To the Point aſſigned (upon any fide of it) 
by direction of your Semicircle or other Level, 
ſtretch out an Horizontal Thred, ſerving for the 
Horizontal Line: this Horizontal Line need not be 
one direct Line, but may be rurned at one or more 
Angles, provided that it lie totally in the Superfi- 
cies of the Horizon. | | 
2. With a perpendicular Thred held up, project 
the Sun into the aſſigned Point, and into the Hori- 
zontal Thred, and tie a little mark of Thred upon 
the ſame Horizontal, through which the Shadow 
cutteth. At the ſame inſtant alſo, take the Sun's 
Altitude. OE 
3. By the Altitude taken, find out the Azimuth; 
This Azimuth, what-ever it be, is repreſented by 
the knot. . | 1 
4. Apply a Paſt- board to the Aſſigned Point, and 
hold it flat that it may anſwer to the Horizontal 
Thred alſo, and upon this Paſt- board, protract 
your Azimuth by a Thred extended from the Point 
aligned for the Center, to the mark upon the Ho- 
rizontal Thred. This done, | | 
J. By help of that Azimuth upon your Paſt- 
board, protract the Meridian Line, obſerving the 
true Coaſt, and quantity of the Angle from the A- 
zimuth: and to the Meridian deſcribe an Horizon- 
tal Dial. _ Eg | EIT AIG 
6. Applying the Paſt-board to its place again, 
all things ſtanding right as before, project all the 
Hours in the Horizontal Thred from off the Paſt- 
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of each ſeveral Hour, which marks may be little 
moveable Knots to ſlip to and fro upon the ſame 
Thred. | 

7. Project the Meridian Point by a perpendi- 
cular Thred upon ſome object into that place 
whereabouts you imagine the Axis of the World 
ivuld pals, above or below from the Point aflign- 
c2 for the Center. 


8. With your Semicircle elevated or depreſſed 


the Center, according to your Latitude project the 
Pole of the World. | 

9. Extend a Thred from the Point aſſigned for 
the Center to the Poles of the World, which ſhall 
repreſent the Axis. | 

10. By the Point upon the Horizontal Thred, 
and this Axis (either by your Eye, laying the Axis 
to the Hour-points, or laying the Hour-knots to 
the Axis) you may project all the Hours and draw 
them ; Or elſe you may ler the Axis alone, and 
content your ſelf with the Pole. point projected in- 
to the Meridian, for if from the Point aſſigned to 
be the Center or meeting of the Hours and Axis, 
you extend a Thred to each Hour- point in the Ho- 
tizontal Line, and do repoſe (with your Eye) the 
ſame Thred upon the Pole- point, then ſhall the 
Shadow of the Thred give you that Hour: line, 
and do ſo in all the reſt. © 
11. Your Thred or Axis lying in its true ſitua- 
tion, you may eaſily fit an Axis to the ſame po- 
ſture. If your Dial be deſcribed upon a plain Su- 
perficies, you may then (by one fide of a Nominal 
Square, applied to a Thred or Axis, and the o- 
ther fide lying upon the Plain) find out the ſub- 
ſtyle, and meaſure from it the elevation of the Axis 
above the Plain : Bur if rhe Dial be deſcribed up- 
on a curved Superficies, you muſt be content to 
= up your Axis by the direction of the Thred 
only. | | | 

12, This Point aſſigned for the Center being a 
Point of the Axis, is as it were the Apex of the 
Gnomon, unto which all rhe Work is projected. 
But if it be required ro ſer up an Axis to ſuch a 
Superficies, upon which the Axis and Hours will 
not meet in any tolerable manner, becauſe perhaps 
the Axis may be bur of very ſmall elevation above 
the Superficies, and yet an Axis is required: in 
this caſe, ſet up any Point (of Wire, or ſuch like) 
of ſuch diſtance from the Superficies, as that the 
Axis and Hours may be diftin&t: And through 
that Point let it be required to make the Axis pals, 
you have no more to do but only to project to this 
Point, as before, by letting the Shadow of a per- 


ting the ſame upon your Horizontal Thred, and 
counting that end of the Wire as your Center, pro- 
ceed as before, for the Thred that lies to project 
the Hours is a pattern for the Axis. 


project the Hours upon many Superficies, be they 
plain or curved, and however ſituate whether con- 
tiguous, or ſeparate, and that without any labori- 
ous inquiſition of any of their Situations, in reſpect 
of Inclination or Declination. If you will put in 


board, and ſet marks upon the ſame for the Points 


ſome Mark (Notch, or Button) upon your Axis, 
unto which (as repreſenting the Center of the 
World) by help of your Semicircle you are to pro- 
ject che Altitudes of ſuch great or leſſer Circles as 
you intend to inſert; as hereafter ſhall be taught. 


The 12 Propoſitions in the firſt way were to pro- 


ject to an Apex. 


Theſe 12 Propoſitions anſwerable in the ſecond 
way are to project to an Axis. 


And after this method it will be eaſie, and of- 
ten very uſeful and curious, to Project a Dial from 
a ſmall Hole made in a Pane or Quarry of Glais ; 
(the reſt of the Glaſs being covered) or which is 
better, a Plate of Tin with a round Hole of of 


(as ir ſhall be required) from the Point aſſigned for 


an Inch in Diameter, being put in the room of a 
Pane of Glaſs) for the Sun ſhining thro that Hole, 


wil! 


pendicular Thred paſs through that Point, and no- 


This way is as general as the former, ſerving to 


that Furniture which is uſual, you muſt make 
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the Ruler lies ar che Altitude or Depth, and 10 
projects it from the fix d Point into a Line, as 
was deſigned. 


Two General and Eaſie ways to project Hour Lines 
on all Surfaces, Concave, Convex, &c, Inclining, 


Reclining or Declining, 


1. Let a Gnomon, being firſt ſharpened into a 
Point, be ſhaped, and faſtned in ſuch wile, that it 
no way hinder either the draught of the Horizon- 
ral Line, or the Point of the Shadow from having 
free acceſs to the Dial at all times of the Year. 

2. Draw an Horizontal Line, by help of your 
Semicircle in a true Level both in regard of ir ſelf, 
and alſo to the Point of the Gnomon, through the 
whole Superficies on which the Dial is to be de- 
ſcribed. Or having twe Points in the ſame Level 


with the Point of the Gnomon, project ir upon 


your Superficies, if it be a rugged one. And if 
the Superficies be more than one, or if any of them 
be very much inclined toward the Horizon, or 
elſe be very rugged, or far remote from the Gno- 
mon, ſo that it will not at all, or not ſo well, re- 
ceive an Horizontal Line upon it, you may Either 
ſet up ſome Board, or ſuch like Object, upon 
which for a time you are to inſcribe the Horizontal 
Line, and by help of which the Hours were to be 
projected upon the Superficies; Or elſe (which 
perhaps will be better) you may extend a Thred in 


the Air (it matters not which way, nor whether 


from the Gnomon towards the Sun, or from the 
Sun: whether ſtretcht out in one length, or with 
returns, ſo long as it lieth juſtly parallel, in every 
Point of it, to the Horizon, and in the ſame Level 
with the Point of the Gnomon :) which being fix- 
ed in this manner, will very well ſupply the uſe of 
the Horizontal Line: or the Horizontal Line may 
be partly Thred, and partly drawn upon the Su- 
perticies, as occaſion ſhall be. And upon it may 
any Point be transferred, and ſigned out by ſlip- 
ing knots of Thred tied upon it. . 

3. Upon the Superficies of the Dial, obſerve the 
Point of the Shadow of rhe Gnomon (making a 
mark ar it) and the Sun's Altitude, bork of them 


at the ſame inſtant of time. 


A,. By the Altitude obſerved, compute the Azi- 
muth of the Sun from the Meridian. 

5. The ſame Azimuth muſt be rransferred unto, 
or projected upon, the Horizontal Line by help of 
a Perpendicular Thred, covering to your ſight (as 


it hangeth down) the Points of the Gnomon and 


Shadow both together; and at the ſame view cut- 
ting through the Horizontal Line: obſerve then 
punctually where it cuts through the ſame Line, 


for that ſame Section being ſigned thereon, ſhall be 


the Azimuth projected into the Horizontal Line. 
5. Let any kind of Board or Paſt- board be now 


_avplicd to che Point of the Gnomon; ſo, as that ir 


may be ſtaid, either upon the Horizontal Line 


(where it may fo be conveniently) or at leaſt fo 


placed toward the Horizontal Line, that it may 
have a juſt reſpect unto it, and in that poſture may 
have ſome ſtay for the edge of it to reſt upon, that 
after it is furniſned with ſuch neceſſary Lines as 
muſt be drawn upon it, it may be placed in its 


tormer juſt poſture without any Impeachment. 


Upon this Plain fo placed, let the Point of the Gno- 
mon be tigned, which may be called the Center; 
and from this Center, to the Sig of the Azimuth, 
fore projected into the Horizontal Line, draw a 


— 


Per. 
lent upon the Board or Paſt-board, the fame N 


muth which was before computed. 

7. Then taking away the ſame Plain, draw us. 
on it the Meridian or Line of 12; extending f 
from the Center before noted, at the true Ay 0 
that it hath from the Azimuth before computed 
and deſcribed, and alſo toward the true Coaſt of 
the World. And let it be extended on both fides 
the Center if need be. | 

8. To the Meridian fo pirched upon the Pag. 
board, draw (from the Center) the Lines of "Y 
Horizontal Dial made to the Latitude wherein 
you Ares | | | 

9. Then again, ler the plain Board or Paſt. 


gle 


| board be applied to irs former ſituation, the Center 
of the Horizontal Dial reſting upon the Point of 


the Gnomon, and every thing elſe anſwering to the 
{ame juſt poſture rhar it had ar the firſt, Which 
done, ler a Thred be fixed in the Center of the 
Horizontal Dial; by help whereof you may tranſ- 
fer every Hour from the Paſt-board into the Hori. 
Zontal Line. Let every Hour be therein noted 


where a Thred Horizontal Line is uſed) eſpecial. 
ly mark out the Hour of 12: For which (if it 
chance to run beſides the Superficies) ſome kind of 
Object (whereon the Horizontal Line is alſo to be 
drawn) or an Horizontal Thred muſt be faſtned, 
that may receive it, till ſuch time as your Dial be 
finiſhed. _ 5 - | 

10. After all this, take your Plain away (for 
there will now be no more need of it) and conje- 
cture hereabouts the Axis of the World, would 
paſs from the Point of the Gnomon to the Poles of 
the World, for into that place is the Meridian to 
be projected. Which that it may be done more 
commodiouſly, if no object ſtand in the way that 
will receive it, you muſt place one there, it mar- 
rers not Whether above or below the Gnomon, 
chule that which is moſt convenient: Or, a Thred 
laid aſlope in the Meridian juſtly as it ought, will 
ſerve as well as may be. If then you hold up a 
perpendicular Thred, ſo that by your Eye you may 


ſee the Point of the Gnomon, and alſo the Point of 


12 in the Horizontal Line, both together, the ſame 
Thred ſo hanging, ſhall ſhew where the Meridian is 
ro be drawn. Or, you may extend a Thred from 
the Point of the Gnomon to the Point of 12 in the 
Horizontal Line, which Thred ſhall repreſent the 


to it, hang up two perpendicular Threds at a good 
diſtance, ſo ſhall the ſame two Threds, give you 
the track of the Meridian Line. | 


Poles of the World (that namely, which lies the 
ſame way that this projected Meridian doth from 


this is done by elevating or depreſſing your Semi- 
circle, from the Point of the Gnomon towards the 
Meridian Line, according to the Latitude of your 
Place; for ſo will the Ruler of the Semicircle, ot 


Pole Point. If now you extend a Thred from this 
Pole Point, to the Point of the Gnomon, the ſame 
ſhall repreſent the Axis of the World, 

12. Laſt of all; by theſe helps, all the Hours 
may eaſily be projected. For if the Eye: do fa), 
or project, this Thred or Axis upon each Point c 
thoſe Hours that were inſerted before into the Ho. 


rizontal 


right Line : this righr Line fo drawn mal 


(by fixing marks upon the Horizontal Line where 
it is drawn, or by flipping Knots upon the Thred, 


Line of 12: And ſtaying your Thred there, cloſe 


11. The next Work will be to project one of tze 


the Point of the Gnomon) into this Meridian. And 


a Thred extended along by it, Sign out the very 
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i-ontal Line, the Axis upon an Hour Point, or a 
Point upon the Axis, eas of thoſe Projections 
mall repreſent upon your Dial, each of the Hours 
required, and will ſnew upon every Object that 
frands in the way, where the Hours are to be 


drawn. Or, where convenient room is wanting 


to place the Eye, ſo as it may make this Projecti- 


on; there may two Threds be uſed for the ſame 
purpoſe, one whereof muſt be faſtned to the Point 
of the Gnomon, the other to the Pole deſigned in 
the Meridian Line. Then ſtretching one of the 


| Threds to any of the Points noted in the Horizon- 


tal Line, and holding it there, you may take the 
other, and extend it to the Superficies, ſo as it may 
cloſely paſs by the fitſt Thred, by which Work 
you may make as many Points upon your Superfi- 
cies as you pleaſe, thro which each Hour is to be 
drawn. Having thus traced the way before hand, 


you may afterward draw the Hour without any | 


difficulty, be the Superficies never ſo irregular, 
Among which Lines, the Shadow of the Point of 
the Gnomon, as it creepeth along, will ſhew the 
Time cf rhe Day. | 

If a Point be atligned-upon any Superficies Flat or 
Curved, one, or mote, wherein the Hour-Lines 


and Axis ſhall concur, how to project the Hours 


to that Point, and to ſer up an Axis after the ordi- 
nary manner to give Shadow to them without any 
knowledge how the Dial ſtandeth, in reſpect ei- 
cher of the Declination or Inclination. 

1. To the Point aſſigned (upon any ſide of it) 


by direction of your Semicircle or other Level, 
ſtretch out an Horizontal Thred, ſerving for the 


Horizontal Line: this Horizontal Line need not be 
one direct Line, but may be turned at one or more 
Angles, provided that it lie totally in the Superfi- 
cies of the Horizon. | | 

2. With a perpendicular Thred held up, project 
the Sun into the aſſigned Point, and into the Hori- 
zontal Thred, and tie a little mark of Thred upon 
the ſame Horizontal, through which the Shadow 


cutteth. At the ſame inſtant alſo, take the Sun's 


Altitude. | 


3. By the Altitude taken, find out the Azimuth; 
This Azimuth, what- ever it be, is repreſented by 
the knot. e 


4. Apply a Paſt-board to the Aſſigned Point, and 


hold ir flat that it may anſwer to the Horizontal 


'Thred alſo, and upon this Paſt. board, protract 
your Azimuth by a Thred extended from the Point 
aligned for the Center, to the mark upon the Ho- 


rizontal Thred. This done, 


5. By help of that Azimuth upon your Paſt- 
board, protract the Meridian Line, obſerving the 
true Coaſt, and quantity of the Angle from the A- 
Zunuth : and to the Meridian deſcribe an Horizon- 
tal Dial. Si - TY 
6. Applying the Paſt-board to its place again, 
all things ſtanding righr as before, project all the 
Hours in the Horizontal Thred from off the Paſt- 
board, and ſet marks upon the ſame for the Points 
of each ſeveral Hour, which marks may be little 
moveable Knots to flip to and fro upon the ſame 
Thred. | | 

7. Project the Meridian Point by a perpendi- 
cular Thred upon ſome object into that place 
whereabouts you imagine the Axis of the World 


->uld pals, above or below from the Point aflign- 


for the Center. 
9. With your Semicircle elevated or depreſſed 


(as it ſhall be required) from the Point aſſigned for 


— 


the Center, according to your Latitude project the 
Pole of the World. 

9. Extend a Thred from the Point aſſigned for 
the Center to the Poles of the World, which ſhall 
repreſent che Axis. | 

10. By the Point upon the Horizontal Thred, 
and this Axis (either by your Eye, laying the Axis 
to the Hour- points, or laying the Hour-knots to 
the Axis) you may project all the Hours and draw 
them; Or elſe you may let the Axis alone, and 
content your ſelf with the Pole. point projected in- 
to the Meridian, for if from the Point aſſigned to 
be the Center or meeting of the Hours and Axis, 
you extend a Thred to each Hour- point in the Ho- 


tizontal Line, and do repoſe (with your Eye) the 


ſame Thred upon the Pole-poinr, then ſhall the 
Shadow of the Thred give you that Hour: line, 
and do ſo in all the reſt. 

11. Your Thred or Axis lying in its true ſitua- 
tion, you may eaſily fit an Axis to the ſame po- 
ſture. If your Dial be deſcribed upon a plain Su- 
perficies, you may then (by one fide of a Nominal 
Square, applied to a Thred or Axis, and the o- 
ther ſide lying upon the Plain) find out the ſub- 
ſtyle, and meaſure from it the elevation of the Axis 
above the Plain: But if the Dial be deſcribed up- 
on a curved Superficies, you muſt be content to 
_ up your Axis by the direction of the Thred 
only. 

12, This Point aſſigned for the Center being a 
Point of the Axis, is as it were the Apex of the 
Gnomon, unto which all the Work is projected. 
But if it be required to ſer up an Axis to ſuch a 
Superficies, upon which the Axis and Hours will 
not meet in any tolerable manner, becauſe perhaps 
the Axis may be bur of very ſmall elevation above 
the Superficies, and yer an Axis is required : in 
this caſe, ſer up any Point (of Wire, or ſuch like) 
of ſuch diſtance from the Superficies, as that the 
Axis and Hours may be diftin&t: And through 
that Point let it be required to make the Axis pals, 
you have no more to do but only to project to this 
Point, as before, by letting the Shadow of a per- 
pendicular Thred paſs through that Point, and no- 
ting the ſame upon your Horizontal Thred, and 
counting that end of the Wire as your Center, pro- 


ceed as before, for the Thred that lies to project 


the Hours is a pattern for the Axis. 
This way is as general as the former, ſerving to 


project the Hours upon many Superficies, be they 


plain or curved, and however ſituate whether con- 
tiguous, or ſeparate, and that without any labori- 
ous inquiſition of any of their Situations, in reſpect 
of Inclinarion or Declination. If you will put in 
that Furniture which is uſual, you muſt make 
ſome Mark (Notch, or Button) upon your Axis, 
unto which {as repreſenting the Center of the 
World) by help of your Semicircle you are to pro- 
ject che Altitudes of ſuch great or leſſer Circles as 
you intend to inſert; as hereafter ſhall be taught. 
The 12 Propoſitions in the firſt way were to pro- 


ject ro an Apex. 


Theſe 12 Propoſitions anſwerable in the ſecond 
way are to project to an Axis. — 

And after this method it will be eaſie, and of- 
ten very uſeful and curious, to Project a Dial from: 
a ſmall Hole made in a Pane or Quarry of Glaſs, 
(the reſt of the Glaſs being covered) or which is 
better, a Plate of Tin with a round Hole of - of 
an Inch in Diameter, being put in the room of a 


Pane of Glaſs) for the Sun ſhining thro that Hole, 


wil! 
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preſent. 


Dialling or drawing Hour Lines on any Plane how 
irregular ſoever as to Surface or Situation. Under 
the Plane where you intend to make a Dial, draw 


| horizonrally, a Scaffold or Frame of Boards, great- 
er or leſſer, according to the deſigned Bigneſs of 


' rude of the Place and which hath a fine String 
Faltened in irs Centre, on your Level Plane or 


and by the motion of your Thred over every Hour, 


the Revolution of a Semi-Ellipſis about its longer 
Diameter; but if a Solid be formed by the Re- 


Headland, | 
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will caſt a bright Spot of Light into the Room. 


Suppoſe then ſuch a Hole to be the Nodus, or Point 
of rhe Top of the Perpendicular Style of any Dial, 
you may draw one of more Dials, (each fide or 
part of the Room being a different Plane) after 
this manner. 1 | - 
(1.) Apply an Horizontal Dial in a true Hori- 
zontal Poſition, ſo that its Centre lie in that of the 
Hole in the Pane; and then by a Thred fixed at 
one end of the Centre of the Dial, and laid over 
ſucceſſively, every Hour, Half Hour, Quarter, c. 
find correſponding Points in the Sides of the Room 
where thoſe Kour-Lines interſect them: Then 
(2.) The Twelve a Clock Line being an Azimurh 
alſo as well as an Hour Line, you may by a String 
and Plummer brought juſt to touch that Thred 
when {trained over the 12 a Clock Hour Line, 
transfer that Meridian Line up to the Ceiling or 
down on the Floor, as you fhall find occaſion. 
(Z.) Next in this Meridian Line find another 
Point, (by help of a Thred elevated to a proper 
Height (in degrees) by means of a Quadrant) 
from which, a Line or Thred extended to the Hole 
in the Window may repreſent either the Pirect ( or 
Reverſed) Axis of the Earth; and therefore if you 
fix a Thred in one or both of theſe Points (or 
rather Poles) and extend it or move it along by 
the fide of the other Thred, as it is brought ſuc- 
ceſſively over every Hour Line on the Horizontal 
Dial (in whoſe Centre, as well as in that of the 
Hole it is fixed) and as it is extended to the corre- 
(ponding Hour Points before found in the Room : 
I ſay, chat moveable String ſhall any where on the 
Ceiling or on the Floor, trace out any Hour Line 
which the Horizontal Thred ſhall ſucceſſively re- 


and advantage of Multiplying, Dividin eee 
ing Roots, &c, by the means of 9 __ 
$1:ding-Rules ; and they are only fo many Ling 
Numbers, as they are called by Mr. Gunter, 6 y 
Gunter's Line.) But made Single, Double, T;" 5 
or Quadruple; beyond which they ſeldom 90 Te, 
PROSTYLE, in the ancient Greek Archi 
cture, was a Rank or Row of 4 Columns 8 
and whoſe Station was in the Front of a Tem p 
or other great Building. Pl, 
PROVINCE, was uſed among the 
a Country without the Limits of 1taly, and gained 
to their Subjection by the Sword. But with 
the word is moſt commonly uſed for the Circa 
of an Archbiſhop's Juriſdiction; and in {ome 
our Statutes tis uſed for a County, ; 
PROVISION, in the Canon Law, is uſed fi. 
the providing of a Biſhop or any other Perſon an 
Eccleſiaſtical Living, by the Pope, before the In 
cumbent be dead. Tis called alſo Gratia Eæpelta 
ti va, and Mandatum de Providendo. : 
PROVISIONS : The Acts to reſtrain the exor- 
bitant abuſe of Arbitrary Power, made in the Par. 
_ rn on 1258, were called Proviſſan; 
ecauſe they provided againſt the King's 
Will and A , On 
PROVISO, in the Sea Phraſe, for a Ship to 
Moor a Proviſo, is for her to have one Anchor out 
and alſo a Hawſer aſhore, and ſo ſhe is moored 
with her Head to the Shore with two Cables, 
PROVISOR, is he that ſues to Rome for a Pr. 
viſion z Which ſee, 
PROVOST Marſhal, of an Army, is one ap- 
pointed to ſecure Diſerters, and all other Crimi. 
nals: He is to go often abroad round the Army, 
to hinder the Soldiers from Pillaging : 'Tis pare of 


Roma ns for 


And this Method of Projective Dialling, will 
direct us into this excellent Mechanick way of 


a true Level or Horizontal Line, and then to it ſer 


the Dial. Next, by ſome good Dial, Clock, E- 
quinoctial Ring, Sc. get exactly the true Hour 
of the Day, and ſet your Minute Watch to it. 
Then place a good Horizontal Dial for the Lati- 


Scaffold, and the Sun ſhining, turn it about till it 
ſnew the true Hour of the Day there. Then fix it; 


Half, Quarter, Sc. you may eaſily project them all 
into your Plane or Place deſigned for the Dial. 


PROLATE Spheroid, is a Solid produced by 


volution of a Semi-Ellipſis about its ſhorter Dia- 
meter; tis then called an Oblate Spheroid: And of 
this Figure is the Earth we inhabit, and perhaps 
all the Planets are ſo too, having their Equatorial 
Diameter longer than their Polar. 


PROMONTORY, is an Hill or High Land 


running out into the Sea: The Extremity of which 
towards the Sea, is uſually called a Cape or an 


PROPORTIONAL Scales, ſometimes alſo cal- 
led Legarithmetical ; are only rhe Artificial Num- 


his Office to indite Offenders, and to execute the 
Sentence paſs d upon them. He likewiſe regu- 
lares the Weights and Meaſures, and the Price of 
all Proviſions, Sc. in the Army. There is alſo a 
PROVOST Marſhal in the Royal Navy, who 
hath charge of the Priſoners taken at Sca, 13 Car, 


2. K. 9. 

PRUDENCE, is by the Writers of Ethicks de- 
fined to be a Habit of the Mind, by which a Man 
judges and determines truly how he ſhould act 
and proceed, whar he ſhould do or avoid, in all 
things relating to his Temporal or Eternal Advan- 
rage, ſo as to render himſelf happy here and here- 


after. 

PRYAN Tin, is a fort of Tin that is found 
mix d with a Gravelly Earth, ſometimes White, 
bur uſually Red; tis nor half ſo good as the other 
which is madè out of Stone. | 1 

PTOLEMAICK Syſtem of the Heavens, was 
that invented by Prolemy; in which he ſuppoſes 
the Earth immoveable any way in the Centre of 
the Univerle, round about which the Moon firlt 
moves in a Circle; next her Mercury, then Venus: 
above whom moves the Sun, then Mars; above 
him Jupiter, and laſt of all Saturn, all in the Zo- 
diack from Weſt to Eaſt. Above Saturn he places 
the Sphere of the fix d Stars, which he ſuppoſes to 
move ſlowly alſo from Eaſt to Weſt, on the Poles 
of the Ecliptick. While the fix d Stars themſelves, 
and all the Planers, move from Eaſt ro Welt on 
the Poles of the Equator, in the ſpace of a Natt- 
ral Day or 24 Hours. This Vulgar Syſtem of A. 
ſtronomy, (in which I omir to mention the Epi- 
cycles and Deferents, &c. with which they © 


bers or Logarithms placed on Lines, for che caſe | deayoured to ſolve the Phenomena which did al- 


moſt 


"> P UL 


molt all of them contradict this Scheme) was If the Weight be ſuſtained by 3 rurns of the 


5 plainly overturned and refuted as ſoon as ever the Rope, and be made to aſcend one Foor (as in 
5 uſe of the Telcicope acquainted us with the Pha- Fig 3.) then each | 
, ſes of Venus and Mercury 3 for from thence it was | Part, or Turn, 
apparent, chat their Orbits included the Sun, and or Fall of the 
therefore by degrees it came to be quite diſuſed, Rope muſt be 
5 and conſequently I ſhall ſay no more of it. ſhorrened 1 Foot 
, PULLE I, in a Ship, is a little Room within | (reckoning as be- | 
her Hold, in which the Piggs of Lead, or ſuch like | fore from the Wl 
weighty things are put, that the Ship may be well | Hook at 5) and i 
1 ballaſted in a little Room. this cannot be 1 
$ 74 done unleſs rhe 4 
PULLEY, is a Compounded Mechanick Pow-| Power in P move 1 
f er, conlifting of one or more Shivers or Rundles 3 Feet: Here 4 
with proper Blocks, &c. to raiſe up any Weight, therefore the way 9 
; Sc. and this Inſtrument ſo fitted is called Trochlea of the Power is 9 4 
5 or the Pulley; and at Sea with Ropes, &c. fitted triple to that of A 
ſo to it, it is called a Tackle. the Weight, as 1s 5 
* alſo irs Celerity; © 
Fig. 1, In every Pulley, from the | wherefore if the . 
| Poſition and Number of the | Power be to rhe 1 
- 10 Shivers, you may know how | Weight as I to 3, * 
— much the Weight is dimi- | or one third of it, q 
( — niſhed, by making the Visit will ſuſtain the 3 
Motrix, or Power, to be to] Weight. J 
/ the Weight:: as 1 to the 4 
| Number of the Parts of the Y 
Rope going up and down. L 9 
| Only this you muſt ob- WW 
bf L a) ſerve, that it is the lower Pul- % 
leys, or Blocks with Shivers, | 3 
that give any Force to the 1 
Motion; for if a Weight} $ 
; hang on any upper Pulley or 3 h 
Wy Shiver, it will require a Power = = 1 
ro ſuſtain ir that ſhall be fully == E= 4 
equal to the Weight. = = 1 
Fig 2. Thus if a Weight hang as in the 8 |. 
| Poſition a W, it would certainly ie 
fall, if a Force or Power equal to | 4 
it did not hold the Rope bd, S i 
And all upper Shivers being eve- - by 
ry where of the ſame Nature, none S 4 
of them can conduce any thing to- * 
wards eaſing the Power or lighten- 1 
ing the Weight; but they only 11 
ſerve for the Convenience of the 5 54 
Motion, NT | 11 
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But if you ſuppoſe the Weight ] (as in Fig. 1.) 
do be ſuſtained by the Hook h, above the Block | 
245, then tis plain that the Hook / will ſuſtain juſt | 
4 half the Weight, and therefore the Power at P 
need be but equal to half the Weight W; for tis 
all one as if the Weight were hung to the middle of 
a Balance or Libra a b, whoſe equal Arms were 
upheld by two ſeveral Strings, as ha and Ph, | 
'Tis allo apparent in Fig. 1. That in order to 
raiſe the Weight V, the Height of one Foot, 
each part of the Rope, viz. ha, and Pp; (ac-| 
counting downwards from the Hook h) muſt be 
made a Foot ſhorter, i. e. the Power muſt move 
2 Feet, in order to raiſe the Weight but one: 
Wheretore in this Engine, the way of the Power 
is double to that of the Weight; and therefore 
their Celerities will alſo be in the ſame Ratio 3 | f 
wherefore if the Power be to the Weight as 1: to] And fo on in the 4th Fig. the Power P miſt be 


2, its Moment will be equal to that of the Weigh 
and ſp will (uſtain rhe Weight, y e Weight, one fourth of the Weight, Ge. 
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The Pully is a Wheel not only turning round | 


its Axis, but made fo, that at the ſame time tis 


drawn up by a Rope or Cord that goes round it: | 
This may be conſidered as a perpetual Homodro- 


mous Lever or Vedtis; for the Cord which is put | 
over the Wheel 4 FC being faſtned at one End 


PULVINATA, in Architecture, is the T. 
for a Freeze, which (wells out lle a Pillow. OM 
FUMPS, in a Ship, are of ſeveral ſorts, ag the 
Chain Pumps which are uſed in great Ships 
theſe go with more caſe than others, yield 15 
Water, and are eaſily mended. Bare Pumps, _ 


ar D, and the other End at E being drawn or | ſmall ones made of a Cane or a piece of Wood 


held by ſome Power, {6 that the Weight ſuſpended 
from the middle of rhe Wheel 
AFC, be kept in Æguilibrio; tis 
then plain, that the moving Force 
is apply'd to the lower Pulley or 
” Shiver in A, one of the Extremes 
of the Lever A C, the other Ex- 
treme C riſing on the fix d Rope or 
Chord D C as on an Hypomochlion, 
'Tis plain alſo, that the Weight F 
is ſulpended fiom the middle Point 
B, and conſequently as AC, rhe 
diſtance of the moving Force from 
the Hypomochlion, to B C, the di- 
ſtance of the Point of Suſpenſion 


of the Weight from the ſame 


(that is, as 2 to 1) :: ſo is reciprocally (from the 
Nature of rhe Lever) the Weight F ro the Force 
ſuſtaining it in E; and conſequently one under 
Pulley takes off always half the Weight, or raiſes 
double the Weight with the ſame Power or 
Force. | 
Bur if the Pulley be fix d above only, it affords 
no help towards lifring up the Weight more eaſily ; 
for here the moving Force in E 
D muſt be equal to the Weight in 
; , becauſe the Hypomochlion in 
C this caſe is in the middle at B; 
N | and conſequently the Weight and 


| the Balance, 

| EL The upper Pulleys or Shivers 
then are of no other uſe but to 
facilitate rhe Motion of this Rope 
by their Volubility and apt Po- 


A | So thar to eſtimate the Power 
of the Combination of never ſo 


many Shivers or Pulleys put to- 

gether, you need only double the 

Num ber of the lower Shi vers, or of the Chords which 
paſs over them without conſidering the upper ones, 
and they will give you the Multiple of the Weight to 


be raiſed this way; in compariſon of what could 


be raiſcd without any ſuch help by the ſame 
Power. a 7 7 
So the Force of 5016, in a Pulley with two 


lower Shivers will raiſe 4 times as much, v:z. 
200 1b. | | 
If the Force 5e lb. and the Weight 200 lb. be 


both given, and the Number of Shivers be re- 
quired, tis plain you muſt:divide 200 by 50 that 
is, the Weight by the Power, and the Quotient will 
be 4, the Number of Ropes, and the half of that 
is the Number of lower Shivers. | 

If rhe Weight, ſuppoſe 1000 Ib. be given, and 
the Number of Pulleys or Ropes, ſuppoſe 4 ; then 


divide the Weight by the Pulleys, and the Quori- 


ent is the Power or Force required; viz, 250 1b. 
And this Method of proceeding will give you the 
Deſiderata in any Combination of Pulleys, and in 
any Conjugation of many Combinations. 


PULMONES. See Lungs in Vol. II. 


Power equidiſtant from it, as in 


bored thro, and are uſed to pump Beer or Wa. 


ter out of the Casks. Bur-Pumps, are uſed b 
Dutch, who have them by their Ships ſides, In 
thele there 1s a long Staff with a Bur art the 
like a Gunner's Spunge, to pump up the Bilde 
water: Thele are alſo called Bildge Pumps, 5 


PUNCHINS, in Architecture, are ſhort Pieces 
of Timber placed ro ſupport ſome conſiderable 
Weight: They commonly ſtand upright between 
the Poſts, and are ſhorter and ſlighter than Cither 
the Principal Poſts or Prick-Poſts, Thoſe, that 
_ on each fide of a Door are called Door Pur. 
chins, | 

PUNCTATED Hyperbela, is an Hyperbola 
whoſe Oval Conjugate is infinitely ſmall, that is, 2 
Point, See Curves, 

PUNCTUM. See Point. 

PUNCTUM Formatum ſeu Generatum, in Co- 
nicks, is a Point determined by the Interſection of 
a Right-Line drawn thro the Vertex of a Cone toa 
point in the Plane of rhe Baſe, with the Plane chat 
conſtitutes the Conick Section. See De la Hirzs 
Latin Conicks, p. 15, 16. 

PUNCTUM ex Comparatione, is either Fecur, 
in an Ellipſis and Hyperbola ; and it was fo called 
by Apollonius, becauſe the Rectangles under the 
Segment of the Tranſverſe Diameter in the Ellir- 
fis, and under that and the Diſtance between the 
Vertex and Focus in the Hyperbola, are equal w 
4 part of what he calls the Figure. 
| PUNCTUM Lineans ; is that Point of the ge- 
REPAIR Circle which in the Formation of either 
Simple Cycloids or Epicycloids, produces any part 
of a Cycloidal Line. See Epicycloid. 

PUNITORY Intereſt, is a Term in the Civil 
Law, for ſuch Intereſt of Money as is given for 
cen oo W A 

PURE Hyper bola, is one which by the Impof- 
bility of its 2 Roots is without any Oval, Nox, 
Spike, or Conjugate Po;nt. See Curves, 


PURGATIVE Medicines ; the manner of their 
Operation is very well accounted for by Dr. Che 
in his Book of Fevers, thus: Purgative Medicines 
being receiv'd into the Stomach by the Mouth, 
their Particles do there vellicate or ſtimulate the 
Fibres of the Stomach, and thereby encreaſe the 
Digeſtive Faculty; i. e. bring the Muſcular Fibres 
of the Stomach, and the Mulicles of the Abdomen 
and Diaphragm into more frequent Contractiors 
than ordinary, till they are admitted into the He- 
ſtines; the Fibres and Glands of which being more 
ſenſible than rhoſe of rhe Stomach (whole Pars, 
by the frequent rough Contacts of one againſt aro- 
ther, and of the groſs Bodies which are often 
thrown into it, are as it were deadned) they cally 
move and bring them into frequent forcible Con 
tractions; whereby theſe Glands are ſqueczea. 
and ſo emit a Fluid which Lubricates the Paſſages: 
And this mixing with the Fæculent Matter of tte 
Inteſtines (which is rendred fluid by the {ame 


| active and ſtimulating Quality of the Purgative 


Medicine) renders it more fluid; by which, 3 


PUR 


P Y T 


the uncommon Contractions of the Inteſtines, 
19 more eafily and plentifully into the Re- 
dum. Inteſtinum, and is thence ejected by Stool. 
Thus gentle and cafie Purges act, and do only 
cleanſe the Inteſtines, few of their Particles entring 
in by the Lacteal Veins and ſo affecting tlie Blood: 
But in violent Purgatives, the ſtimulating Particles 
are mixed with the Blood, and produce there ma- 
ny times very great effects by occaſioning unnatu- 
ral Fermentations, by ſeparating the natural Cohe- 
Gons of the Liquors of the Body; and alſo by vel- 
licating the Spiral Fibres of the Veins and Arteries, 
bring thoſe inro more forcible Contractions, and 
thereby accelerate the Motion of the Blood; all 
which may ſometimes have a good and ſometimes 
2 bad effect. | | 
PURLINS, in Architecture, are rhoſe Pieces of 
Timber which lie acroſs the Rafrers on the Infide, 
ro keep them from ſinking in the middle of their 
Lengrh. | . 
PURPARS, 4 Purparty, is that part or ſhare of 


4 — 


an Eſtate, which being held in Common by Co- 
partners, is by Partition allotted to any one of 
them. | 


7 Foot long) uſed in Building Scaffolds ; rhey lie 
at Right- Angles to the Wall with one of their Ends 


reſting upon the Ledgers or Poles which lie paralle 


to the fide of the Wall of the Building, 
 PYRAMIDALES Papillæ. See Papillæ Pyrg- 
ee | | 
PYRAMID Old, is what is ſometimes called a 
Parabolic Spindle ; and is a ſolid Figure formed 
by the Revolution of a Parabola round its Baſe or 


greateſt Ordinate; and if you conſider it according 


to the method of Indiviſibles, you may conceive its 
Solidity to conſiſt of an infinite ſeries of Circles 


whole Diameters are all parallel to the Axis of the 


Revolving Parabola. 


 PYTHAGORICK Terractys, was a Point, a 
Line, a Surface, and a Solid. 


QUA 


which may be rilled with 4 Horſes. 

ADRAGESIMA, is the firſt Sunday in Lent, 
and ſo called, becauſe tis about the fortieth Day 
before Eaſter; and on the ſame account the three 
preceding Sundays are called Quinquageſima, Sexa- 
geſima, and Septuageſima. 

QUADRAGESIMALS: In Popiſh Times twas 
the Cuſtom for People to viſit their Mother Church 
on Midlent Sunday, and ro make their Offerings 

at the High Altar. And the like kind of Superſti- 
tions Devotion was alſo uſed in Mhitſon. week: 
But as the Proceſſions and Oblations at Mhitſon- 
tide were ſometimes commuted for a rated Pay- 
ment of Pentecoſtals or Mhitſon Farthings ; ſo theſe 
were changed into a Cuſtomary Payment, and 


ct may te Teire ; a Team of Land: or | 
Q. 


were called Quadrageſimals; Denarii Quadrageſi- 


males; and ſometimes Letare Feruſalem, becauſe 


that Hymn was ſung on Midlent Sunday, The | 


Cuſtom of Mothering, as tis called in many places 
in England, is ſtill retained, being that of viſiting 
Parents on Midlent Sunday; and it ſeems to be cal- 
led Mothering from the Reſpect thus in old Time 


paid to the Mother Church, And the Epiſtle of Ga- 


lat. 4. 21. is {till retained on Midlent Sunday, which 


began Feruſalem mater omnium, &c. tho' the occaſi- 
on of it is forgotten. 


QUADRANS, the fourth part of a Penny, or a 
Farthing ; for before the Reign of Edw. 1. our 


imalleſt Coin was a Penny, called then Sterling; | 


and it was ſtamp'd with a Croſs or Traverſe Stroke, 
ſo chat it mighiu on occaſion be cut eaſily or broken 
into Halves or Quarters : But to avoid the Fraud 
of unequal diviſion of the Penny, this King Edw. 1, 
coined Half-pence and Farrhings in round diſtin 
Pieces. Matt. Weſt, in Anno 1279. | 
QUADRANT ov Davis. See Back-ſtaff. 
QUADRANTATA Terre, the fourth part of 
an Acre, 
QUADRAT: To Quadrat a Piece of Ord- 
nance, is to lee whether it is duely placed in its Car- 


riage, and that rhe Wheels be of an equal Height, 
Vol. II. Wo 


| 


QU A 


QUADRATRIN of the Hyperbola : There is a 
new Curve lately invented by Mr, F. Perks of Great 
Swinford in Wyrcerſterſhire, for the Quadrature of 
the Hyperbola ; of which ſee an Account in Phil. 
Tranſ. N. 306. 


are two Lines placed uſually, or at leaſt ſometimes, 
on Mr. Gunter's Sector, and eaſily known there, by 


5, 6, 7, 8, 9, 10; of which Q fignifies the fide 
of a Square, and the other Figures the ſides of Po- 
lygons of 5, 6, 7, Sc. Sides. S. there ſtands for 
the Semi-diameter of a Circle, and 90 for a Line 
equal to 9o Degr. in the Cireumference. 


Their Uſes are readily (tho not exactly) Thele : 


1. To make a Square equal to a given Circle. 


Circle by applying it over in the Point 5, &, and 
then rhe Parallel Diſtance between the Points Q. . 
is the fide of the Square required, _ 


2. To make a Circle equal to a given Square, 


Apply the fide of the Square ons in Q. Q. ſo 


will the Parallel Diſtance between S, S. be the Ra- 
dius of the Circle ſought. | 


= 3. To reduce a Square, or a Circle; into a Penta- 
gon or other regular Polygon equal to it. 
= oo 
Take the Side of the Square, or Radius of the 
Circle given, and apply it over in its proper Points, 
and then rhe Parallel Diſtances between the Points 


of any of the other Polygons, ſhall be the Sides of 
thoſe Regular Figures. 8 


 QUADRATURE x Curves, by Sir I/. New- 


ton, | 
I dont here conſider Mathematical Quantities as 


compoſed of Parts extreamſj ſmall, bur as generared_ 
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PUTLOGS, are ſhort pieces of Timber (about 


QUADRATURE Lines, or Lines ef Quadrature; 


being mark d with the Letter Q, and the Figures 


Open the Sector to the Radius of the given 
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Fluents, generated in equal, bur infinitely ſmall 


Bb, Ec and Ce; and the Sides of che Triangle 
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by a continual motion. Lines are deſcribed, and 
by deſcribing are generated, not by any appoſition 
of Parts, but by a continual motion of Points. 
Surfaces are generated by the motion of Lines, So- 
lids by the motion of Surfaces, Angles by the Ro- 
ration of their Legs, Time by a continual flux, 
and ſo in the reſt. Theſe Geneſes are founded up- 
on Nature, and are every Day ſeen in the motion 
of Bodies. 

And after this manner the Ancients by carrying 
moveable right Lines along immoveable anes in a 
Normal Poſition or Situation, have taught us the 
Geneſes of Rectangles. | 

Therefore conſidering that Quantities, encrea- 
ſing in equal times, and generated by this encrea- 
ſing, are greater or leſs, according as their Velo- 
city by which they encreaſe, and are generated, is 
greater or leſs; I endeavoured after a Method of 
determining the Quantities from the Velocities of 
their Motions or Increments, by which they are 
generated; and by calling the Velocities of the 
Morions, or of the Augments, by the Name of 
Fluxions, and the generated Quantities Fluents, 1 
(in the Years 1665 and 1666) did, by degrees, 
light upon the Method of Fluxions, which I here 
make uſe of in the Quadrature of Curves. 

Fluxions are very nearly as the Augments of the 


parts of Time; and to ſpeak exactly, are in the 
Prime Ratio of the naſcent Augments : but they 
may be expounded by any Lines that are propor- 
tional to em. As if the Areas ABC, AB DG be 
deſcribed by the Ordinates BC, BD, moving 
with an uniform motion along the Bale 4 B, the 
Fluxions of theſe Areas will be to one another as 
the deſcribent Ordinates BC and BD, and may 
be expounded by thoſe Ordinares ; for thoſe Or- 
dinates are in the ſame Proportion as the Naſcent 
Augments of the Areas. | | 
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Let the Ordinate B C move out of its place BC 
into any new one bc: Compleat the Parallelo- 
oram BCE b, and ler the Right Line V TH be 
drawn which may rouch the Curve C and meet bc 
and B A producedyin T and V; and then the juſt 
now generated Angments of the Abſciſſa AB, the 
Ordinate BC, and the Curve Line 4 Cc, will be 


CET, arc in the Prime Ratio of theſe Naſcent 
Augments, and therefore the Fluxions of A B, BC 
and AC areas the Sides CE, E Tand CT of the 
Triangle CET, and may be expounded by thoſe 
Sides, or which is much at one, by the Sides of the 
Triangle V BC fimilar to it. 

'[is the ſame thing if the Fluxions be taken in 
the ultimate Ratio of the Evaneſcenr Parts Draw 


nn 


the Right Line Cc, and produce the ſame 
Let the Ordinate bc e into its w 2 
BC, and the Points C and c coming togeth 
Right Line C K co-incides with the Tanger he 
and the Evaneſcent Triangle C Ec in its ulti 
form becomes fimilar to the Triangle Ct + 
irs Evaneſcent Sides CE, Ec and Cc will be ule; 
mately to one another as are CE, ET ang CT 
Sides of the other Triangle CET, an 
the Fluxions of the Lines AB, BC and 40 
in the ſame Ratio, If the Points C and e be at d 
{mall diſtance from one another, then will C I 
at a {mall diſtance from the Tangent C H. 1, 
ſoon as the Right Line C K coincides with Fe 
Tangent CH, and the ultimate Ratio's of : 


CH 
Nate 
and 
ti 
the 
d therefore 


Lines CE, Ec and Cd be found, the Nehm 


and c ought to come together and exactly to co. 
incide. For Errours, tho never fo ſmall, are rg; 
to be neglected in Mathematicks. | 
By the ſame way of arguing, if a Circle deſcri. 
bed on the Centre B with the Radius BC, be 
drawn with an uniform motion along the Ablcifl 
A B, and at Right Angles to it, the Fluxion of 
the generated Solid A BC will be as the genera. 
ting Circle, and the Fluxion of its Surface will be 
as rhe Perimeter of that Circle and the Fluxion of 
the Curve Line AC conjointly. For in what 
time the Solid ABC 1s generated by drawing the 
Circle along the Abſciſſa A B, in the ſame time 
its Surface is generated by drawing the Perimeter 
of that Circle along the Curve 4 C. | 


Of this Method take the following Examples. 


Let the Right Line PB revolving about the given 
Pole P cut the Right Line AB given in Poſition; 
the Proportions of the Fluxions of the Right Line 
AB and PB is required. | 


Let the Right Line P B go out of its place PB 
into a new one Pb: In the Line P take PC e- 
qual ro P B, and draw PD to AB lo that the 
Angle b D may be equal to the Angle bPC; 
and then from the Similarity of the Triangles 
B C, b PD, the Augment Bb, will be to the 
Augment Cbas P/ is to Db, 

Now let Pb return into its former place P B, 


that thoſe Augments may vaniſh, and the ultimate 


Ratio of the Evaneſcent Augments, that is, the 
ultimate Ratio of P bro D will be the ſame as 
that of P Bro DB, the Angle being right; and 
therefore the Fluxion of AB is to the Fluxion of 
PB in this Ratio. pt 


Let the Right Line P B revolving about the 
given Pole P cut A B and AE two other Right 
Lines given in Poſition in B and E; tis requi'e 
to find the Proportion of the Fluxions of thoſe Right 
Lines AB and A E. 


Let 


q 


Let the revolving Line PB move our of its 
place P B into a new one P b, cutting AB, AE 
into the Points b and E, and draw B C parallel to 
AE, meeting P b in C; then Bb will be ro BC 
as Ab is to Ae ; and BC to Ee as AbxPB, 
to AexPE, Now let the Right Line P return 
into its former place P B, and the Evaneſcent Aug- | 
ment Bb will be tõ the Evaneſcent Augment Ee 
as ABXPBisto AExPE, and therefore in this 
Ratio is the Fluxion of the Right Line AB to 
the Fluxion of the Right Line AE. 

Hence if the revolving Right Line PB cut any 
Curve Lines given in poſition in the Points B and 
E, and the moveable Right Lines 4 B, A E touch 
thole Curves in B and E, the Points of Section; 
the Fluxion of the Curve which the Right Line 
AB touches, will be to the Fluxion of the Curve 
which the Right Line 4 E touches, as ABxP B isõ 
to AExPE. The ſame thing will happen if the 
Right Line PB always touch any Curve given 
in Poſition in the moveable Point P. 


Let the Quantity x flow uniformly, and let the 
Fluxion of x" be to be found. In the ſame time 
that the Quantity x by flowing becomes x+o, 
the Quantiry x” will become x + © I, that 
is, by the Method of Infinite Series's x"+n0 

1 
* u oO ,, Sc. and the Augments o and 
i 1 . n 2 k 5 | 
no + —— , Cc. are to one another as 1 
and na- oO ,, &c, Now let thoſe 
Augments vaniſh and their ultimate Ratio will be 


the Ratio of 1 to wx" and therefore the Fluxi- 


on of the Quantity x is to the Fluxion of the Quan- 
tity x” as I to nx", 


By like ways of arguing, and by the method of | 


Prime and Ultimate Ratio's, may be gathered the 
Fluxions of Lines, whether Right or Crooked in 
all cafes whatſoever, as alſo the Fluxions of Sur- 
faces, Angles and other Quantities. In Finite 
Quantities ſo to frame a Calculus, and thus to in- 
veltigare the Prime and Ultimate Ratio's of Na- 
ſcent or Evaneſcent Finite Quantities, is agreeable 
to the Geometry of the Ancients ; and I was wil- 
ling to ſhew, that in the Method of Fluxions there's 
no need of introducing Figures infinitely {mall into 
Geometry, For this Analyſis may be performed 
in any Figures whatſoever, whether finite or infi- 
_ nirely ſmall, ſo they are bur imagined to be ſimilar 

to the Evaneſcent Figures; as alſo in Figures 
which may be reckoned as infinitely ſmall, if you 
do bur proceed cautiouſly. 

From the Fluxions to find the Fluents is the 
more difficult Problem, and the iſt ſtep of rhe So- 
lution of it is equivalent ro the Quadrature of 
Curves; concerning which I have formerly written 


A Treatiſe of the Quadrature of Curves. 


I conſider indetermined Quantities as encreaſing 
or decreaſing by a perpetual motion, that is, as 
flowing encreaſingly or decreaſingly; and I repre. 
ſent em by the Letters x, y, x, v, and 1 mark 
their Fluxions or their Celerities by which they en- 
creaſe by the ſame Letters with Points over em 


thus, 2, „„ x, v. There are likewiſe Fluxions of 


Fluxions, or Mutations more or leſs ſwift, which 
may be called the Second Fhxions of z, y, x, v, 


and may be marked thus, 5 7. x, v; and the 
Firſt Fluxions of theſe, or the Third Fluxions of 


I J, &, v, thus, ,z, J, x, v; the Fourth thus, 
A , X, Vz &c. And as 7. 95 *, V are Fluxions 
of rhe Quantities 3, 5, X, v, and theſe again 


Fluxions of the Quantities 5 55 x, v, and theſe 
Fluxions of the firſt Quantities, 3, 5, x, v: So 


theſe Quantities may be conſidered as Fluxions of 


; Fo ö 
others, which I ſhall mark thus, z, », x, 9 and 


#4 4 4 74 


theſe as Fluxions of others 3, 5, x, v, and theſe as 


Fluxions of others , „, x, v. Wherefore 2. . 
2, J, , . J, I, &c. repreſent a Series of Quan- 
tities, in which every ſubſequent one is the Fluxi- 
on of the precedent, and any preceding one is a 
flowing Quantity or a Fluent, which has for its 


Fluxion that which follows it. 


Of the like nature is this Series Marge, 
. 0 mn 


Va- M, Va, VI, Marrs, 


—. —— 


i 
a/ a3—32 ; as alſo this Series, | 
a TN axhdy ee ag N ark er 


—_— B—— - 
41 2 | 226 


a—4 1 — -w 4— 7 4—3 


1 — , — —, 9 9 Gs 


And it is to be obſerved, that any preceding 
Quantity in theſe Series's is as the Area of a Cur- 
vilineal Figure, whoſe Ordinate Applicate apply'd 
at Right Angles is the following e and 


* o * Des * 

its Abſciſſa x: as VA. is the Area of a Curve 
whoſe Ordinate Applicare is 4/az---z7 and the 
Abſciſſa 2. . 


The deſign of all this will be apparent from the 
following Propoſitions, 


Prop, 1. Prob. 1. 


Having given an Equation involving any number 
of fluent or flowing Quantities, to find their 
Fluxions, ; 


. Solution, 


Multiply every Term of the Equation by the 
Index of the Power of each flowing Quantity con- 
tained in that Term, and in each Multiplication 
change the Root of the Power into irs Flusion; 
and then the Aggregate of all the Products under 
their proper Signs will be the new Equation. 


the following Tract. | 


Expli- 


* 
Fry ä 2 ** 2 2 

* 2 = 2 =_ 
. r = 

WO ” 2 o 

9 Soong, © ae a 3 

of d 4 E 

* 


e een 
— —— — 8 


l 


. —— re IE 


— 222 


_— 


gow EIS b 


OT 


3 
ger Sint s 2, nets 


of is — 
a ” . my = — , 2 > 7 
” 2 22 2 
—— — 3 way! —— * . Cs 5 5 * 
T7 2 A , - y 4 n 3 


0 — — 22 
2 & * a 
= 4 . I n . 
0 by * * * 
S * 
— 24S . 
> « 4 =— = 


8 —— — 


8 —UͤUä — ——— —— 2 


= 9 


ts ae WP — 


2 3 
6 OI — — 
— — — . 


2 > 


2 ͤ ͤ— 


— S D 


——— — 2 —— 


KEE CE — — © * 
— — — Foal yr 
— 


© — ey 
2B xi 


ME 
_ — 


——ç ' 
3 


—ͤ—4—— ——O_- —_— 


— — 
„ 
32 — 
— 


— U — 49 


—— — 


— — — — 
TP 
— — . 

- — 


—— _ 
— Ec 3 — 
- — — 2 
— — = 
_ — 
Ley — 
— —— 


— 


3 * 
— — —— — 
= Ra — — — #3 


* 9 -—--- 


2 
* > 

3 ———— 5 . - 
Pong SSE 

= 

— 

— 

— 


1 — 
ED 
- 


ing augmented by their Increments oz, oy, ox, 


x, give this Equation, * ＋ 3xx0x+ 3x00xx+ 


* LN + an V. --, there would be 
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Explication, 


Let a, b, c, d, &c. be determin=d and immu- 
table Quantities, and let any Equation be propo- 
{ed containing the fluid or flowing Quantities , 2, 
x; &c, as x3—xyy +4aaz---b*=o. Firſt let the 
Terms be multiply'd by the Indexes of the Powers 
of x, and in each Multiplication, inſtead of the 
Root or Side of the Power, or inſtead of x of one 


dimenſion only, write x, and the Summ of the 
Products will be 34 .. yy. Let the ſame be 
done by), and you will have A: Do the 


ſame by z, and there will be produced gag. Let 
the Summ of the Products be put equal to o and 


you will have the Equation 31.42 xy+ 


aaz=0 ; I ſay that in this Equation the Relation 
of the Fluxions is determined, | 


Demonſtration, 


For let o be a Quantity etreamly ſmall, and ler 


ox, M, ox, be the Moments of the Quantities 


I, „F x; that is, the momentaneous ſynchronal | 


Increments. And if the flowing Quanrities are 
now z, , and x, theſe after a moment of time be- 


will become + ox, „Ach, * ox, which being 
ſubſtituted in the firſt Equation inſtead of à, y and 


FR 1 * -Oοπνο- - ＋ o xo 9 — * 
aa; Þanoz—biz=o, Subduct the former Equation 
from it and the Reſidual divided by o will be 34 * 
| z 4 x0 . 
+aaz=o, Let the Quantity o be leſſened infi- 
nitely, and neglecting the Evaneſcent Terms there 
will remain 3Xx*---x)y--=2.x5 + aaz=0, Q. E. D. 


A more full Explication of the ſame thing, 


After the ſame manner, if the Equation were | 


V——_ SL — 


1 et | 
produced 3Xx*X---Xy y---2xyy + aa a/ ax---yy=0; 
where, if you woud rake away the Fluxion 


-— ow. —— 


0 no f 
Vax- --, put Vax -H, and then will ax-- 


g', and (by this Propofition) ax--<2)y=2z3 


A 9 
ax . AX===l ere rr 
or REC nn,, 4 = Ax--)) : 
| 24/ AXxc<--yy 2 
- „ » BEET AR | 
And thence 3x*x---Xxy)---2xyy + ——— Y —o, 
2 Var 


And by the ſame Operation, you may proceed 


to Second Fluxions, Third Fluxions, and ſo - on: 
Let the Equation 3. - be , then it will 


be made by the firſt Operation, 1 „3 Ae 
=o, by the Second Operation 23+ 63998 þ 35097 
+ 63) You -422%---123*2*=0; and by the Third, 
wWhtowy tow +1839 t 3218 40 + 


Abſciſſa. Produce CB A 


But when we thus proceed to Second and This 
Fluxions, Se. it is convenient to conſider ſome 
Quantity as flowing uniformly ; and for its fir 
Fluxion to write 1 ; but for the ſecond and follow 
ing ones o. Let the Equarion be 3 * TAO 
as above; and let x flow uniformly, and let jr: 
Fluxion be Unity; and then by the firſt Opera- 


on ir will become 9 339%—-44'=9, by the d. 
cond Oy +33 9*+67 y*3---123*=0, by the Thi; 


99 F199) + 33) + 183393 E- 24z=0, 

Bur in Equations of this kind we muſt conce;;.. 
that the Fluxions in each of the Terms are of by 
ſame Order, that is, that they are all either of Fay | 


firſt Order », z, or all of the Second 9 ”, 53 15 


or all of the Third, y, 5, z. 5, „z, 377, 25, & 
And when the thing happens otherwiſe, the Order 
is to be compleated by the ſuppoſed Fluxions of 2 
Quantity flowing uniformly ; and that the laſt E- 
quation, by compleating the third Order, be. 


comes t A 25+ 183 0 C6 
24 Ko. 


Prop. 2. Prob. 2. 
To find the Curves that are Quadrable, 


Ler ABC be the Fi- 
gure whoſe Area is to 
be found ; BC an Or- 
dinare apply'd at Right 
Angles, and A B the 


to E that BE may 
be==1, and compleat 
the Parallelogram AB 151 E _ 
ED; and the Fluxions 5 

of the Areas AB C. 

ABE will be as BC and B E: Therefore take 
any Equation by which the Relation of the Areas 
may be determined, and thence will be given the 
relation of the Ordinates BC and BE, (by Pro- 
poſition 1.) Q. E. D. | 

We ſhall give Examples of this thing in the two 
following Propoſitions, 


Prop. 3. Theor, 1, 


If z be uſed promiſcuouſly for the Abſciſſa 4B 
and the Area AE or A Bx1 ; and R be put for 
EHu g n +, &c. Let the Area of the 
Curve be IK, and the Ordinate Applicate BC. 
1 — 0 ay 9 2 9 3 ah 
will be 1 fin . „ aul e 


into 3. R.. 


Demonſtration. 


U 


For if 3 R =»,tthen by the firſt Prop. will ax 
R TN RR v. Inſtead of R in the fil 


term of the Equation, and 30 in the ſecond, Wille 


RK and zz, and then the Equation will be- 


come 8;R+ R into 01 Rei v. But R was 
taken equal to E Ern g xen, Sc. and cou. 


ſequently (by Prop. 1.) Rnf N + 27817 * 
+ Zub N 1, Sc. which being ſubſtirured in 


6.412 6zN 241 ů 


le ſtead, and B E or 1 placed in the room kb : 


Q UA WES QU A 


| + 3 ply'd into 30 Ri, the Sum of the Areas 20 N 
chen will 2 4 * 4 2A 'n 3 I into AB CJ DZ, &c. will be equal to the 


7 „ . Area of a Curve which has that for an Ordinate. 
Sc. into z R 0 be =v==BC. Q | Therefore let the ar r e Forma of the on 
S "Fe dinate be equal; and then 4 will become ==Je4, 
Prop. 4. Theor, 2 3 AB; TM. 34 TBA 25, 
If for the Abſciſſa 4 B be put x, for ef EE Han Tn 2 eee e 

gz +, &c. be put R. and S for K TIN MAN + 48 toc oc b—|8+2an, f 4 = |. 

&c. Let the Area of the Curve be z*R2S# 3 then | + 3 Vn, e | 
the Ordinate Applicate B C will be = C—'0+2xngA--8+n+xn,Ff TO. Lid is on ad 


0+24, e 
+9 TY homes $55 oe Se ++ 30 Infinitum. a 
ge FAZ 43 gK I N 

"7 os 2 +8 * n | into Now 8 5 3 . e os wee 
+ er Fan: e in the Area 30 RNA LB NK Cer + Dip, Sec. write 
TW , + wn + wn 7 the values of A BC found above, and there will 
46 +0 - +8 : n come out the propos'd Series. Q. ED. 
+ 2% * . N fm; Tzu 8 And ic is to be obſerved, that every Ordinate js 
Tun Tun — | reſolved into a Series two ways: For the Index n, 
| may either be Affirmative or Negative. Let an 


This is demonſtrated after the ſame manner as Ordinate be propoſed 3k—xz 


| " 7 this may 
the former Propoſition. eee SI - 5 
Prop. 5. Theor. 3. be either written {—ix3k—(x3xk—(x77 + mz3 + 


or thus, . UT 3kx2| x -I TK.. Im 
If be put for the Abſciſſa of the Curve A B, the former Caſe a==3k. b==0, c=---1, Ek, s. 
b e 


be put for e+fp+ 232 + b334+ & c. And g=--ol, h m. -. H=. 0— 1 — . 5 
Sts Applicate be z Rt multiply d r. SI. =-. vo In the latter Caſe 
imo 4 LL z Cc d &c. and let - be put ar-. Ho. C=3k. em, f-. gzzo, PI 


; | AB NEST; i. $=2 1. S. 1. 
r. and =S. SHD. , &c. Then .= -I. vr 1. Each of thele Caſes muſt be 
the Area will be ze N multiply'd into + try d; and if either of the Series be broken of and 


3 hs rerminared, the Terms ar length growing different, 
nb—SfA, a4 Cat] B--1g.4 z —.— FC . the Area of the Curve will be had in Finite Terms. 


711, e 7+2, e e So in the former Caſe of this * by wri-' 
e ee eee, ting in the Series the Values of a; b, c, e, F g, h, 
* | f 7A f a, &c. where A, B, A, 0, r, 5, t, v, all the Terms except the firſt vaniſh 


C, D, &c. den me the whole given Co- efficients ad inſinitum, and the Area of the Curve becomes 
of each Term in the Series with their Signs + and 2 = 11 And this Area, by reaſon 
—, viz. A denotes the Co efficient of the firſt | 4 


3 EA of the negative Sign adjoyns to the Abſciſſa pro- 
Term e B the Co- efficient of rhe ſecond Term | duced beyond the Ordinate. For every Affirma- 


2 3 : 3 tive Area adjoyns to both the Abſciſſa and Ordi- "4 
2 , C the Co- efficient of the third Term nate, bur a Naive one falls on the contrary parts | ; 
COP | | ng | of the Ordinate, and adjoyns to the Abſciſſa pro- x4 
cf 8B E, and fo on. _ | duced, the Sign of the Ordinate remaining. By | 4 
n | this means one of the Series, and ſometimes both, 1 
| : TI is always terminated and finite; if the Curve can it 
Demonſtration. be ſquared Geometrically. | 1 
TE 5 But if the Curve dont admit of ſuch a Quadra- 4 
According to Prop. Third. ture, both Series will be continued in infinitum, and a 
X 5 = . | oneof 'em will converge and givetheArea by appro- 
Let the Ordinates of the Curves be, and their | ximation, except where v (by reaſon of the infinite 
5 3 . Areas | Area) is either nothing or an Integer Number and 
1. fed, FAA T 2 848% | A* RK Negative, or where— is equal to Unity. If GY 


+0 „ 23%, Cc. be leſs than Unity, that Series will converge in 
TR 85 


g I which the Index » is affirmative - bur. if — be 
0 . » . . | 
BAR | greater than Unity, the other Series will converge. 


mo | I Caſe the Area adj fl: 

0 ; In one Caſe the Area adjoyns to the Abſciſſa draw 

Ts Bzu, &. 72% nt as far as the Ordinate, in the other Caſe ic _ 
joyns to it produced beyond the Ordinate. 

C3! R Note farther, that if the Ordinat 


— — 


. . Fe, e N TB. 


32 2„ — +0 20, e Cx 


| ebea Rectangle 
+ ay Þ 2ufCz%, &c. | under the Rational Factor & and the Surd irredu- 
2 : cible Factor RN, and the Side R of the Surd Fa- 

* , 5 _ 22000. TO+ 3", Der | tor does not divide the Ration 


al Fact ; 
A---T will be =o; and * To 5 Q; then 


| {the Sord Fortes diets but if the Side 
: . * ; Hy” O 1 . 
And if the Sum of the Ordinates be put equal R actor divide the Rational Factor 


l once, A. —1 will be Sei and Ng Re +1 + 
to the Ordinate a+ bac + dam, &c, multi- 1 ir divide it twice, Me il be "ES 


— 


and 


_ _ — — 


= — AS tr 


Lg STS: # 4% 


. 


— 8 2 


= —— 


e 
= - = — - 25 - 


— 
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— 
„4 SCE S. 
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. 
23 
Foe eee 


OY Yn D Er rn nu a * 
22 SE nd re en IP SE 


— — ĩ — —ä)ũn — 
1 „ 


Tü * 


ü 


and N IN T2: If thrice, a---1 will be =7+3 
and N N, and fo on, &c. 

If the Ordinate be a rational irreducible Fracti- 
on, Whoſe Denominator is compoſed of two or 
more Terms; the Denominator is to be reſolved 
into all its firlt Diviſors. And if there be any Di- 
viſor which has never another equal to it, the Curve 
is not Quadrable. But if there be two or more 
Diviſors equal, one of them muſt be thrown a- 
way, and ſtill there will be two others or more, 
which are equal amongſt themſelves and un- 
equal to the former; one of theſe alſo muſt be re- 
jected, and fo of all others that are equal, if there 
{till be more; then the Diviſor that is left, or the 
Product under all the Diviſors which are left, if 
there be more, muſt be put inſtead of Rand R 
the reciprocal of the Square of R for R, except 
where that Product is a Square, or a Cube, or a 
Biquadrate, Sc. in which caſe the Side of it is ro 
be put inſtead of R, and the Index of the Power 


2, 3, or 4, taken negatively inſtead of a; and 


the Ordinate muſt be reduced to the Denominator 
R, * R. Or . &c. 3 | | 
Let the Ordinate be {5-34-8343 


05 FAA H -A 


becauſe this Fraction is irreducible, and the Divi- 
ſors of the Denominator are equal, vi. 21, 4-1, 
N -I, T2, & T2, reject one Diviſor of either mag- 
nitude, and the Product of the remaining XI, I, 
FA, which is 3-33 +2 I put inſtead of R; and the 


Reciprocal of the Square of R which is =. or R 


inſtead of Ri. Afterwards I reduce the Ordinate 
to the Denominator R or R, and it becomes 


6. 2021 K 3 7 — FP 
A. - 125 that is, IX 8-9 TA x24 TA N2 
And thence is a=8 , b 9. C=0. d==---1, &c. 
2. f==---3 . g. I. N- I= -2. MI. 
1. 0-123. $==4==r . S=3 . t=2 ,v==1. and 
theſe being pur in the Series, the Area comes out 
2+ 8 . 2 
z all the Terms in the Series, except the 
J—-ZZ7 +2 : 5 | | | | 
firſt, vaniſhing. 5 ; ; 
If laſtly, che Ordinate be an irreducible Fracti- 


on, whoſe Denominator is a Product under the 


Rational Factor Q, and the Surd irreducible Fa- 
Gor &, you muſt find all the firſt Diviſors of 
the Side R, and reject one Diviſor of each mag- 
nirude; and by thoſe Diviſors that remain, if 
there be any, multiply the Rational Factor Q; and 
if chat Product be equal to the Side R, or any 


7 l e 
9 * 4 1 1 e 
3 rek r+1, && 


—t+, gh 


Power of that Side whoſe Index is an Integ.. 
Number; ler that Index be m, and a--1 will 1 
=--7--m and R—'=R *-”, ſo that if the Ordinate 
r bert, 1 
11---XX*A/ P + qqx --GXX--=x? * nd. 
Side K of the Surd Factor or 93 TT 
has the Diviſors q+x, q+X, q---x, which np 
rwo Magnirudes J reject one Diviſor of BY 
Magnitude, and multiply the Rational Fache 
J- xx by the Diviſor chat is left 7 T. And * 


the Side R, I put n =I. and thence, fince 7 184. 
Anne] becomes =. — . Therefore I reduce the Or. 
dinate to the Denominator R=-2, and tis mace 


T T +29'x S 8 αν = -S MT 
**. from whence 4 is = 396. b=297 is 
=" f=99, &c. 0---1==0 . f=1=9; = 
r=, bans a 228 „ Vo, Aud theſe Values be. 
ing put in the Series, the Area comes cn. 
2 300 __ ll the Tern 


Va TAααν.-A Rx 


out 
» all the Terms in the Whole 


| Series, after the third, vaniſhing, 


7 
Prop. 6. Theor. 4. 


If the Abſciſſa AB of a Curve be z, and R be 
put in the room of e TN +hz3» +, &c. and 
S in the room of x NN m , &c. then let 
the Ordinate Applicate be 39-1 Ra-1 F«-1 multiplyd 
into a+ bz*+ C3 + d, &c. if there be the 
Rectangles of the Terms e, I, g, h, &c, and J, 


m, u, &c. 
„„ gk ab 
% 
f fon ow” Su 


em Fn gn n 


Rectangles be reſpectively, - 

1 TA =S. STM T. 7 T. Kc. 
TUS. Sum. 1 Tb. v+y=w. &c. 
STA t. Hu. v + u=w, w+umx, &c. 


441 "8 


t TU =D. Mew. w HX. * TA &, 


The Area of the Curve will be this, 


. 
iB A 


1 1 tem 


—＋2, fk —t+1, fl R - 


Wl —$+2, el —1+1, em 
1＋3, eK 
Where 4 denotes the given Co- efficient of the 


4 —i& . * = 1 . 
1:{t Term —-z- with its Sign -þ or , B the given 


Co-efficient of the ſecond Term, C the give 
Co. efficient of the Third, and ſo on. Bur of: 
Terms 4, b, c, &c. e, f, g, &. &, |, m, &c. one or 


more 


cauſe the Product 93 + 9qx---qxx---x3 is equal i, 


And if the numeral Co-efficients of thoſe | 


EOS 

ny 8 

8 8 
8 

* FE 5 
CES 


Q UA 


GA „ 1 „ Ww «+ +, _— 
Þ . A » 0 CY * . 
Tay . 8 1 . 
9 
Q u A : 


* 
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monſtrated after the manner of the former, and 


what was obſerved there takes place here alſo. 


But the Series of ſuch Propoſitions as theſe run 
on ad infinitum, and the Progreſſion of the Series 


Prop. 7. Theor. 5. 


If R be put inſtead of e gz, &c. as 
above, and in the Ordinate of any Curve 


204 n RA there remain the given Quantities 9,5, 


a, e, F, g, &c. and inſtead of & and 7 be put any 
Integer Numbers ſucceſſively, and if the Are of 
one of thoſe Curves be given, which are denoted 
by innumerable Ordinates coming out in theſe 


_ forms, if the Ordinates be Binomials in the Vincu- 


lum of the Root, or if the Areas of two of thoſe 
Curves be given; if the Ordinates be Trinomials 
in the Vinculum of the Root, or the Areas of three 
of thoſe Curves; if the Ordinates are Quadrino- 
mials in the Vinculum of the Root, and ſo on infi- 
nitely: I ſay, that the Areas of all theſe Curves 
will be given. For Nomes 1 here take all the 
Terms in the Vinculum of the Root, as well defi- 
cient as entire, the Indexes of whoſe Powers are 
in an Arithmetical Progreſſion. So the Ordinate 


.. ax*+x* by reaſon of the two different 
Terms between 4* and ax* ought to be reckoned a 


Quinquenomial. But V x is a Binomial, and 


vVat+ xt—ax 4 Trinomial, ſeeing the Progreſſion 


4 
now proceeds by greater differences. This Pro- 
poſition is thus demonſtrated. 85 


Caſe 1. 


Let the Ordinates of two Curves bs a-: 


and gz? ++-1 Rt, and their Areas p4 and 4B, 
R being the Trinomial Quantity eg. 
And by Prop. 3. ſince 3® K is the Area of a Curve 
3 9 . +0 3 
whos Ordinate 1s WY fol, L multiply d 
into 39 I R-7, ſubduct the former Ordinates and 
Areas from this my Ordinate and Area, and 
i : FL 5 : 

there will remain Ib 7 K 222% multi- 
5 NEE 

plyd into 3% Rr the new Ordinate of the 
Curve; and * R*—pA—qB its Area. Put bop, 
__ Fr Af and the Ordinate will be found 


Tusa multiply'd into 30-1 N-, and the A- 
rea 3 R—de4— fB—anfB. Divide both by 
ug, and call the Area that will come out C, 
and taking 7 at pleaſure, 7 C will be the Area of 
a Curve whoſe Ordinate is r284+21-1 RI. And 
after the ſame manner that from the Areas pA and 
7B we find the Area v C agreeing to the Ordinate 
750+ 24-1 Ri, we may from the Areas 4B and rc 
find a fourth Area, as 5 D, agreeing to the Ordi- 
nate Sz 3-1 Ni, and fo on infinitely. And 
from the Areas B and 4 there is a like Ratio of 


Progreſſion towards a contrar 
rd y part. If any of the 
TEL 0, 9+ au, and 0+2ay be NS: and 

reak off che Series, aſſume the Area pA in the 
beginning of one Progreflion, and the Area 7B in 
the beginning of the other, and from theſe rwo A- 


Teas will be Vol. the Areas in both Progreſſions. 


more may be wanting. This propoſition is de- 


- 


And on the contrary, from any two other Areas 
aſſumed one thay go back by an Analyſis ro the 
Areas A and B, ſo that from theſe two A- 
reas given all the reſt may be given likewiſe. A. 
E. O. This is the caſe of thoſe Curves where 0 
the Index of x is encreaſed or diminiſhed by a per- 
petual addition or ſubduction of the Quantity v. 
The other is the caſe of thoſe Curves where the 
Index x is encreaſed or diminiſhed by Unires. 


Caſe 1. 


If rhe Ordinates pʒꝰ - N and 3 +*-1 R, whoſe 
correſponding Areas are p A and q B, be multi- 
ply'd by R, or e, Tg, and afterwards be a- 
gain divided by R, they become pe +pfz" +pgz*® 
x3#-1 Ri, and gez, TF AHR Aπν RE. 
And by the 3d Prop. az & is the Area of a Curve 


whoſe Ordinate is INS ta ag multiply d 
into 35 Rt, and be R is the Area of à 
1 5 
Curve whoſe Ordinate is IM bf zu Tober 

„ ͤ ͤ FO ot 
multiply d into 301 Rr. The Summ of theſe 4 


Areas is pA+9B+ azR b CAR, and the Summ 


of their correſponding Ordinates 


x = 
en Panto kaur' 41 kun e. 
3535 +220 
7e be ps bf 42 

TE A 

＋ r 
T+zg 
e 


If the Firſt, Third and Fourth Term be ſepa- 
rarely pur equal to nothing, by the firſt Term, 
hae pe will be made =o or —fa=p, by the 
Fourth —fb—yb—2anb=9q, and by the Third 


(ſtriking out p and 4) =, From whence the 


ſecond. Term becomes Ry} 7 ase, and there- 
—_ Fas Summ of the four Ordinates is 
Ah J—4qAanag | | . 

a 7 — 36+1=1Ra—r, and the Summ of ſo 


many correſponding Areas is * NIR | 


204-24 + an = - | 
24—— — agB. Divide theſe Summs by 


Anf f—4xy * 
A if 7 , and if the latter Quote be called D; 


D will be the Area of a Curve whoſe Ordinate is 
rhe firſt Quote c iN 1. And after the ſame 


way by putting all the Terms of the Ordinate ex · 


cept the firſt equal to nothing, the Ar 

Curve may be found whoſe Otdaate is 105 = 
Ler thar Area be called C, the ſame way thar the 
Areas C and D are found from the Areas A and B 
two other E and F may be found from C and B. 
agreeing to theOrdinartes 30 1 and 30 + 1-1R>- 2, 
and ſo on in infinitum : And by a contrary Analy- 


\fis one may proceed back again from the Areas 
E and F to the Areas C and D, and thence 
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the Areas A and B, and others which follow in 
the Progredion. Therefore if the Index a be en- 
creaſed or diminiſhed by a continual addition or 
{ubduction of Unities, and of the Areas, corre- 
ſponding to the Ordinates coming our in theſe 
Forms, two of the moſt fimple be known, all o- 
thers are given in inſinitum. Q. E. D. 5 


Caſe 3. 


And by theſe two Caſes conjoined, if both the 
Index 9 be any how increaſed or diminiſhed by 
the continual addition or ſubduction of » ; and 
the Index a, by the perpetual addition or ſub- 
duction of Unity, the Areas correſponding to the 


| ſeveral arifing Ordinates, will be given. 


Caſe 4+ 


And by a like encreaſe, if the Ordinate be ex- 
preſſed by 4 Nomes in the Radical Vinculum, and, 3 
of the Areas are given; or if it be expreſs d by 5 
Nemes and 4 of the Areas given, and ſo on: All 
the Areas will be given which can be generated 
by adding or ſubducting the Number n ro or from 
the Index 8; owUniry, to or from the Index X. 
And 'tis the ſame caſe with Curves whoſe Ordi- 
nates are exprefled by Binomials and one Area of 
thoſe which are not Quadrable Geometrically, is 
given. 


Prop. 8. Theor. 6. 


If for Tg? & c. and kÞ+ Iz» m + &c. 
you put Rand & as before, and in the Ordinate of 
any Curve 30 +* R +7 S&T» the given Quantities 
9, u, A, , e, F, g, K, l, m, &c. remain; and that for 
o, T, and v, any Integer Numbers be ſucceſſively 
written, and if the Areas of two of the Curves are 
given which are denoted by the Ordinates ſo ari- 
ſing, if the Quantities R and & are Binomials; or 
if che Areas of three of the Curves be given, if R 
and & conliſt conjointly of 5 Nomes; or if the A- 
reas of 5 Curves be given, when $ and R conſiſt 
jointly of fix Nomes, &c. and ſo on in infinitum: 
| fay, the Areas of all the Curves will be given. 


The Demonſtration is like that of the former | 
- Propoſition. i | 


Prop. 9. Theor, 7. 


The Areas of theſe Curves are equal to one another 


' whoſe Ordinates are as the Fluxions of the Abſciſſa. 


For the Rectangles under the Ordinates and the 
Fluxions of the Abſciſſeæ are equal, and the Fluxi- 
ons of the Areas are as thoſe Rectangles. 


Corol. 1. | 


If any Relation between the Abſciſſe of two 
Curves be aſſumed, and thence (by Prop. 1.) the 
Relation between the Fluxions of the Abſeiſſæ be 
ſought, and the Ordinares be ſuppoſed reciprocal- 
ly proportionable to the Fluxions; then innume- 
rable Curves may be found, whole Areas ſhall be 
mutually equal to one another. 


Corol, 2. 


For fo will every Curve whoſe Ordinate is 


2 
1 


5 — RT —— . — | 
r into e H HS &c. h, by aſſuming any 
Quantity for v, and puttin 87 2s and æ x change 


into another equal to it ſelf, whoſe Ordinate wil 


oy I 5 into e+fxt+ gx” Ce. 


Corol. 3. 


And every Curve whoſe Ordinate is 30-1 into 
a Tb cx &c. multiply d by Nc 
by raking any Quantity for 2 and putting Lg 
and dx, will change into another equal u. 
it ſelf whoſe Ordinate ſhall be —— 


— into 
JJ LEE I n 
a bx T* &c. xe+ fx! +gx2 + &c[* 


Corol. 4. 


And every Curve whoſe Ordinate is 30-1 9 
a+bp+ex + Kc. x HT Fre) 
XTKT MN &c.\*, by taking any Quantity 


for y and putting —=F and 2'=vx, changes into 


another Curve equal to it ſelf, whoſe Ordirate is 
0p into at bat e ＋τ &C. x e T 


TS I Fare + l. 


Corol. 3 
And every Curve whoſe Ordinate is 3-1 into 
e+ for gar + Kc.“ by putting —=x, changes 
into another equal to it ſelf, whoſe Ordinate is 


IR =, 
x01 x eþfx%+g7 „ &Cc, > that 18 N 


Tex, if there are two Nomes in the Vinculum 
EE. a f : 

of the Root, or I PZN x Tex, if there 

are three Nomes, &c. 


Corol. 6. 
And every Curve whoſe Ordinate is 29-1 into 
TN Cc. x kl MN Kc, by 


putting , changes into another equal to it 


ſelf, whole Ordinate is 7,4, x Eg. de 


— 5 W ; I Tf ; 
x Km &. , that is IT Tz 


Ter x I+havis if there are two Nome? in the 


Vinculum of the Root, or FECT. 


x HED 2x9) x HA if there be three N 
in the Vinculum of the former Root, and two 15 
that of the latter; and ſo in others. 41 
N. B. The two equal Areas in theſe two ler 
Corollaries lie on oppoſite ſides of the Ordinares: 
the Areas in either Curve join to the Abſciſſa, te 
correſponding equal Area in the other Curve ad- 
joins to the Abſciſſa produced. 
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putting Unities for , v, A or , and by effecting 
thar the Radix of rhe Dignity may be extracted, 
whoſe Index is , or by putting @«z=—1 or 


If the Relation between the Ordinate of any | p==0. 


Curve and its Alſciſſa & be expreſſed by any ad- 


fected Equation of this form, ) into e rtf Prop. 10. Prob. 3. 
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gc. this Figure, aſſuming S 


— — — — — — — 


> S ＋τ hy3+230+&C. =xÞ into HUT “ + 
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AE Tar changes into a q . 


whoſe Abſciſſa x, from the Ordinate v being given, | | 
18 rods. by an Equarion not affected; as Caſe 1, 


To find the moſt fimple Figures with which any 


FS. 4 
* A, and Curve may be Geometrically compared, whoſe 


Ordinate Applicate y, by an Equation not affected, 
is determined from having the Alſeiſſa given. 
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| who! Abſciſſa x, from the given Ordinate v being |, _ | rs 
given, is determined by an Equation leſs affected, A—1 (by Prop. 7.) you reject the Unities till thoſe 
as va into e>-fo + gv23 + &c. S into k+ lv + 


Let the Ordinate be az! -t, and then the Area wilt 
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If the Relation between the Ordinate of any | Caſe 2. 
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Dignities become the leaſt poſſible, you will then 
come to the moſt fimple Figures that can be by this 
means collected. Then every one of thele (by, 
Cor. 5. Prop. 9.) gives another which is ſomerimes 
yer more ſimple. And from theſe, by Prop. 3. and 


Every Curve whoſe Ordinate is 301 into Cor. 9. and 10, of Prop, 9. compared one with ano- 


ther, ſome yet more ſimple Figures come our. 
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And obſerve, that the former Ordinate in the Co- * © HR + gn + Kc. b 1, then will this Figure, if 
rollary becomes more ſimple by putting i, or 


ſquarable, be ſquared by Prop. 5. But if not. 
by putting 7=1, and by effecting, that the Radix then the Ordinate muſt be dilklaguimed into ae 
of the Dignity may be extracted, whoſe Index | | 
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to Prop. 8. and Cor. 6, 9, 
was done in Cafe 2 and 3. 


Cie 5. 


If che Ordinate conſiſt of different Parts, then 
the ſeveral Parts are to be eſteemed as the Ordi- 
nates of ſo many different Curves, and thole 
Curves, as many as are Quadrable, are to be 
ſquared, and their Ordinates ſubducted from that 
of the whole Quirye””; 


and 1, of Prop. 9. as 


Corol. 1. 


Hence every Curve whoſe Ordinate is the Square 
Root of its affected Equation, may be compared 
with the moſt ſimple Figures, whether Rectilineal or 
Curvilineal. For that Root always conſiſts of two 
parts, which conſidered ſeverally, are not affected 
Roots of Equations. Let the Equation be propoſed 
aayy +ziyy=24%y + 2x33y—x* its Root when extract- 


#423444 , - 
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ed will be 2 4 UN whoſe ra- 
OT ̃ͤ : | 
| and its Surd or Irrarional Part 
| * A n 4 * 5 | 
V=. are the Ordinates of Curves that 


aa iX | | 
may either be ſquared by this Propolition, or com- 
pared with the moſt ſimple Figures, with whom 
they admit a Geometrical Comparilon. 
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1 þ 


Prop. 9. doth not go into an Equation n 
Ted, is either, if ſquarable ar all, ſquared b 
_ | Propofition, or elle is compared with 
"1 Gmple Figures poſſible. And by this m 
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OL affect. 
this 
Vr moſt 
N 
very Curve ſquared, whoſe Equation conlit. I 
three Terms; for if that Equarion be affected 1 
changed into one not ſo by Cor. 7, Prop. 8 * 
then by Cor. 2. and 5. of Prop. 9. paſſing hay 
moſt ſimple one, either gives the Quadtature if 
the Figure, if it be ſquarable, or a moſt gn! 
Curve, with whom it may be compared, by 


Carol,” 3. 


And every Curve whoſe Ordinate is determi. 
ned by any adfected Equation, which by Cor. 8 
of Prop. 9. paſſes into a Quadrarick affected E. 
quation; is either ſquared by this Prop. and its fir} 
Corollary, if quadrable at all, or elſe is compared 
with the moſt ſimple Figures, and with which it 
admits a Geometrical Collation. 


Scholium, 


When Figures are to be ſquared, ir will be too 
rroublelome always to have recourſe to theſe Ge. 
neral Rules: wherefore tis better once to ſquare 
the moſt ſimple and uſeful Figures, and then to 
keep Tables of ſuch Quadratures, to which to 
have recourſe whenever ſuch a kind of Curve is 
to be ſquared, Of rhis kind are the two follow. 
ing Tables; in which x denotes the Abſciſſa, ) the 


; Rectangular Ordinate, t the Arta of the Curve to 
be ſquared, and d, e, f, g, h and y repreſent gi- 


And every Curve whoſe Ordinate is determin- 
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ed by any affected Equation, which by Cor. 7. 


ven Quantities with their Signs + and . 
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A TABLE of thoſe more Simple Curves which may be compared with the Ellipſes 


and the Hyperbola. 
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Let a GD or PGD or GDS be a Conick Se- 
ction whoſe Area is required to the Quadrature of 
a Curve propoſed,” and ler irs Centre be A, its 
Axis K a, irs Vertex a, its Semi-Conjugare Axis 
AP, the given beginning of the Abſciſſa; A, or a, 
or « ; the Abſciſſa AB, or 4 B, or eB==x, the 
Rectangular Ordinate B Dr, and the Area A B 
DP or 45 DG or 4 B D G==s, the Ordinate a G 
being applied at the Point «. Join X D, A D, 4 D, from the other. 
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| Abſcifa AB in T, and then ler the Parallelogram 

ABD O be compleated. If then to the Quadra- 
ture of the Curve propoſed the Areas of two Co- 
nick Sections are required; ler the Abſciſſa of the 
latter be Z, the Ordinate T, and the Area . And 
let this Character — ſtand for the difference of 
two Quantities, when tis uncertain which is the 
greater, aud conſequently which can be taken 


and let the J angent DT be drawn, meeting the 
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In theſe Tables the Series of the Curves, of any | 
Form, may be continued both ways in infinitum ; 


vi. in the Firſt Table, in the Numerators of the 


Areas of the 3d. and 4th. Form, the Numeral Co- 
efficients of the Initial Terms (2,4, 16,—96, 
868, Sc.) are generated by multiplying the Num- 

rs —2,—4,—6,—8,— 10, Sc. into one another 
continually; and the Co- efficients of the. ſubſe- 
quent Terms are derived from the Initial ones, by 


multiply ing them gradually. In the Third Form, 


i —3.— , Oc. and in the Fourth 
J * —25—2.—5,.—1.— 2, &c. and the 
Co-efficients of che Denominators, 3, 13, 105, Gc. 
are produced by multiplying the Numbers, 1, 3, 
5, 7, 9, Sc. into one another continually. _ 
But in the Second Table, the Series of the 


Curves of the Firſt, Second, Fi frh, Sixth, Ninth and 
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other Forms remaining, by help of Prep the Third 

and Fourth, produced both ways in infinitum, 
And as theſe Series may be varied by changing 

the Sign of the Number y : So, for inſtance, the Curve 


— 1 
— 47e — Gy + 
= 7 N becomes Ti. 


Prop. 9. Theor. 8. 


Let ADIC be any Curve having its Abſciſſ. 
A B==;z and its Ordinate BD==y ; x. ler I 
be another Curve wheſe Ordinate B E is equal to 
the Area of the former 4 D B divided by Unity; 
and ler 4 FL C be a Third Curve, whoſe Ordi- 
nare BF, is equal to the Area of the Second 4 
E B divided by 1; and let 4G C be a Fourth 


are found by Diviſion alone; and of the A F B of the Th 


Curve whoſe Ordinate B G is equal to the Area 
ird divided by Unity; and let 
AHNC 
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— — * * +: 
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5 Third A FL C 


BF, BG, B I, will be proportionable to the A- 


ons, Sc. hath been ſaid above: And theſe Fluxi- 
ons are as the Terms of infinitely converging Series, 
Thus, ſuppoſe 3% a Flowing Quantity, and that 


by flowing it become x To then may it be reſoly'd 
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AHNC be 2 Fifth Curve whoſe Ordinate B H is 
equal to the Area of the Fourth A4 G B divided by 


Difference, to which conſidered as juſt N TR 
the firſt Fluxion is proportional, "The Third raw, 


Unity, and iſo on in infinitum. And let A, B, C, un 


D, E, &c. be the Areas of the Curves whoſe Or- 
dinates are 5, z), J, J, xy, &c. and whole 
common Abſciſſa is . | 


Let any Abſciſſa 4 Ci be given, and let 
B C=t—z=x, and let P, Q, R, S, T, &c. be 
the Areas of Curves having for their Ordinates 9, 
xy, *, xy, x, &c. and their common Abſciſ- 


Let all theſe Areas terminate at the whole given 
Abſciſſa A c, and at the Ordinate given in Poſi- 
tion and infinitely produced C I: And then ſhall 
the firſt of the Areas thus poſited, AD IC be A⸗ 
=P: The Second AE XC=tA—B=Q. The 


tHA—2BTC_=1R8 The Fourth 
5 


a6 Me=HASMBHIC=D 16, The fi 
4 UN; . HET DFE | 
Corol. 


T. 


Whence if the Curves, whoſe Ordinates are y, ZW, 


20, J, &c. Of y, M, x, xy, &c. are ſquarable, 
the Curves 4 DIC, AEKC, AF Lc, AGMC, 
Sc. will alſo be ſquared ; and the Ordinates B E, 


reas of che Curves. e 
Scholium. 


Thar the Fluxions of Flowing Quantities may 
be conſidered as Firſt, Second, Third, Fourth Fluxi- 


un — n. 
5 007%-2 


into this Converging Series 1 101 


3 
+ i I rn-14 &c. In which Serie, the 


arſt Term is the Flowing Quantity ir ſelf ; the 


o. will be the Second Increment or Dise. 


rence to which conſidered as now Naſcent, the 5. 
cond Fluxion is proportional. The Fourth Tem 
** 

19 30 - ſhall be the Fluents third In). 

ment or Difference; and to which as Naſcent the 
Third Fluxion is proportional, Sc. and ſo on in 

finitely. | | 7 


| Theſe Fluxions may be expounded by BD, BE 


BF, BG, BH, &c. conſidered as the Ordinates x 


| Curves. As if the Ordinate BE (==) bes 


I 
Fluent or flowing Quantity, the firſt Fluxion v. 
be * Ordinate BD: If BF be the Flue. 

=) the firſt Fluxion of it ſhall be 28 the 


Ordinate B E, and the ſecond as the Ordinate By, 


AGB . 
If BH (= =] be the Flowing Quantity, ir 


Fluxions, confidered as Firſt, Second, Third and 
Fourth, ſhall be reſpectively as the Ordinates BG 
BF, BE and BD. (See the laſt Figure.) wi 
Hence, in Equations which involve only two 
unknown Quantities, of which one is a Quantit) 
uniformly flowing, and the other is any Fluxion of 
another Flowing Quantity. That other Fluent 
may be found by the Quadrature of Curves: Let itz 
Fluxion be expounded or expreſſed by BD; and 
if this be the firſt Fluxion, ſeek the Area A DB 
BEx1: If it be the Second Fluxion, let the A- 
rea AEB=BFx1 be ſought; if it be the Third 


| 


|Eluxion, let the Area 4 FB=BEG x 1 be ſought; 


and the Area, when found, ſhall be the Exponent 
of the Flowing Quantity ſought. . 
And alſo in Equations which involve a Fluent and 
its firſt Fluxion without any other Fluent ; or two 
Fluxions of rhe ſame Fluent ; ſuppoſe the Firſt and 
Second, the Second and Third, rhe Third and 
Fourth, Sc. ſtill without any other Fluent, then 
the Fluents may be found by the Method of the 
Quadrature of Curves. 


Let the Equation be aav=av-+vv ; ſuppoſing 


v=B E and v=B D, z=AB and Il. This 


Equation, by compleating the Dimenſions of the 


Fluxions will become aav=avz +vv 2 — 
Suppoſe then v to flow uniformly, and let its Fluxi. 


. aa 
on be vi, then ſhall 


av + vv 


=; - and by ſqua- 


ſciſſa v, you will have the Fluent or Flowing 
N ** N 3 | . - * 
Again, let the Equation be aav==av v, and 


Then by the Relation between v and v or BD and 
BE, the Relation between AB and BE, will be 
found as in the Example above: after which, by 
this Relation may the Relation between AB ane 
B F be found, if the Curve 4 E B be ſquared. 

Such Equations as involve three un 
Quantities may ſometimes be reduced to 
involve only two Unknown Quantities; 


Second voz ſhall be the firſt Incremenc or the firſt 


- 
ad 
* 


ring rhe Curve whoſe Ordinate is 5, and Ab- 


let v be=BF, vB E, v=B D, and aA 


known 

ſuch as 
in which 
Caſes the Fluents will be found from the Fluxions, 
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as above. Let there be this Equation a b 
cx!) 4+ dy>yy. Suppoſe 50 , and it will ſtand 
a—bx"cxv+dov, This Equation, by ſquaring 
the Curve whole Abſciſſa is x and Ordin ate v, 


by working backward to the Fluents, will give 

„i: whence the Fluent » is found, and 
- - * 

Ae hence, and even in ſuch Equations as involve 

Three unknown Quantities and which cannot be re- 

duced to others which involve but two, the Fluents 


may ſometimes be found by the Quadrature of Curves. 


Let there be this Equation ax” + ban p=rexr + 

ge ry): and let x==1. Then will the latter part 
rea, -H ge =I y by finding the Fluents in 
the Inverſe Method, will become erh -I Ft I 
which therefore is as the Area of a Curve whole 


— — — — 


Abſciſſa is x and its Ordinate ax bel, and 
from thence the Fluent y will be given. 


Let there be an Equation, x x 4x” Thalt= 


., then the Fluent, whoſe Fluxion is x x 


Ok 5 

ax" bx ſhall be as the Area of 4 Curve whoſe 

Abſciſſa is x and its Ordinate ax + bail : Alſo 
dy « E 

Jr on yp ſhall be as 


the Area of a Curve whoſe Abſciſſa is », and its 


the Fluent, whoſe Fluxion is 


0; 
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28 


Jq - ate FE LWE RFP 

Ordinate FP, that . (in Caſe 1. by Form 4. 
in Table 1.) es the Area Tv TH. Let thiere- 
fore — ebe equal to che Area of a Curve 


whole Abſciſſa is x and Ordinate a , , and 
you will have the Fluent y. | 

And obſerve, that every Fluent which is col- 
lected from the Firſt Fluxion may be increaſed or 
diminiſhed by any Quantity that is not a Fluenr : 
That which ariſes from a Second Fluxion may be 
augmented or leſſened by any Quantity that hath 
no Second Fluxion : That which ariſes from a 
Third Fluxion may be encreaſed or diminiſhed by 


any Quantity having no Third Fluxion ; and ſo on 
infinitely. | | | 


ons, if there be any doubt about the Truth of the 
Concluſion, the Fluxions of the Fluents found, 

may be again gained, and compared with the 
Fluxions ar firſt propoſed ; for if they then come 
out equal to thoſe, you may ſuppoſe the Concluſion 


muſt be corrected rill they come our ſo. For borh 
the Fluent may be aſſumed ar pleaſure, and that 
aſſumption way be corrected by putting the Fluxi- 
on of the Fluent ſo aſſumed equal to the Fluxion 


propoſed, and then comparing the  Homologous 
Terms among themſelves. | 


In Phil. Tranſ. 252. p.708. You have a Method 
for the Quadrature of Figures, Geometrically irra- 
tional; by Mr. F. Craig. | 
See alſo, the lame Author's Met hodus Figurarum 
Lineis rectis & Curvis comprehenſarum Quadraturas 


Vol. II. ; :, 


right; bur if they are not thus equal, the Fluents |: 


determinandi. Lond, 1685, 4 And his Additions 
to it, in Philgſ. Tranſ. N. 235, hy 
See alſo his Tratlatus Mathematicus de Figura- 
rum Curvilinearum Quadraturis & Locis Geemetricis, 
Lond. 1693, 4*. | | | 
Vera Circuli & Hyperbole Quadratura in propria 


gives the Area v; and the other Equation Yy=, [ſua Proport ionis ſperie inventa & demonſtrata, per 


Fac, Gregory, Patavii, 4. | 
Le Grand & Fameux Probleme de la Quadra- 
ture du Circle reſolu Geometriquement par le Circle 
S la Ligne Droite. per M. Mallement de Meſſange. 
Paris, 1686. 12m. See Phil. Tranſaction. N. 185. 
2 1 this Book is refuted by Cluverius, M. D. 
„8.8. | 
De Quadratura Circuli, &c. per T. Hobbs, This 
Book Dr. Wallis hath twice refured. 1255 
In Philo. Collect. N. J. you have Mr. Leibnitz's 
Method for the Quadrature of the Circle. 
In Philoſ. Tranſ. N. 196. you will find Dr. Walliss 
Quadrature of the Teſtudo veli formis. And in N. 207. 
the ſame thing is ſolved by Dr. Gregory. Mr. Caſwell 
Aſtr. Profeſſ, of Oxford alſo in Phileſ. Tranſ. N. 217, 
gives a Quadrature of a Portion of the Epicycloid ; 
and after this, in the next Tranſation, Mr, Halley, 
Savilian Profeſſor of Geometry in Oxon, advances 
a general Propoſition for meaſuring all Cycloids 
and Epicycloids ; which is this, That the Area of 
any Cycloid br Epicycloid whether Primary, Contract- 


ed or Prolate, is to the Area of the generating Circle 


and the Areas of the Parts generated in the forma- 
tion of thoſe Curves, are to the Areas of the Segment 
of that generating Circle ; as the Summ of the double 
Velocity of the Centre, and of the Velocity of the 
Morus Circularis, 7s to the Velocity of that Motus 


1 Circularis. | 


In Philaſ. Tranſact. N. 245. Mr. Craig gives us 
the Quadrarure of the Logarithmick Curve. 

In the Memoires de L Academie des Sciences, 
there is (in the Year 1699) a Quadrature of the 
Infinity of Segments, Sectors and other Spaces in 
the Vulgar Cycloid by Mr. Bernoulli, Profeſſor of 
Math. at Groningen. ; | 
In the Ad. Erud. Lipfie for Octob. 1683, you 
have a Method by Mr. Tſ{chirnhauſe, of determi- 
ning either the Quadrature of any Geometrical Fi- 
gures, or the Impoſſibility of the ſame. And in 
May, 1684, he publiſhed in the ſame Ada another 
Paper concerning the Quadrature of Curvilinear 
Figures. | TO. "af 

In Phil. Tranſ. N. 284, there is a Specimen, - 
of a general Method fer determining the Quadra- 
tures of Figures, by Mr. . Cr aig. 


After the Fluents are obtained from the Fluxi-|_ And in N. 278. one of Mr. de Moivre for the 


ſquaring of ſome kinds of Curves, or reducing them 
to more ſimple ones, Thus, Let A be the Area of 
a Curve whoſe Abſciſſa is x, and its Ordinate Ap- 


plicate "a/dx—xx, Let B be the Area of a 
Curve whoſe Abſcifſa is the ſame as that of the 


7 ; 3 8 ; f — ooo re 
ormer, but its Ordinate x,» 4/dx—xx : Let 
— 8 2m 1 
Vdx— xx, then (hall 4 be dig into * 
| 2m4-4 
21M —T 2m—3 2MmM—5 xy N 
into — | — 1 == 
am C2 into ——— into 22 into, &c, = P, 
I a 2M 2m 


N VE 2m lo 1 8 
cn — 
| 5 Where 


8 
7 
1 
* o 
O 
. 
P'S y 
71 
5 = 
* 
2 3 
i 
* x 
* 2 
. 
1 
* 
17 
7 
I 
= = 
pol 
| "0 
1 
LEY 
VL 
6 * 
by. ©; 
4 * 
442 
1 
» 
205 
> 1 
47 
3 
=. 
= 
25 
EE 4 
x 
1 * 
4 
* 
1 
1 
+ 
1 
2 
* 
= 
= 4 
1 
K = . 
2 1 
4 
: 4 
- tg 
tr 
8 
4 
7 1 
.B 
4 
* 4 
3B 
4 
* * 
"=: 
* N 
” 
of ty 
. 5 
9 
5 I 
2 
4 «x 
Ss 
N 
1 
_ 
* 
= 2 
44 
- At; 
9 : 
. 8 
. 
22 
yy % 
BR - 
= 
* A 
4 
_- i 
<> 
* 
3 x 
2 
2 
4 
*% 
4 
RE .; 
80 
33 
* 
* 
Yd 
= = 
5 4 
ba 
WIS: - 
+ # 
1.2 
may 
E 


3 2 


8 —_—_— . — . aw 


_ 


CQUA. 


"EN. 


Where obſerve, 2 

1. That u is ſuppoſed to be an Integer and Af- | 
firmative Number. | 5 

2. Thar the Quantity 4*B in the Series deſign'd 
by P is to be multiplied into as many of the Terms 
as there are Unites in u. | | 

3. Thar ſo many following Series deſign d by 
—Q, R. —S, -T. &c. may be taken as there 
are Unites in n. | 


Which to illuſtrate by an Example or two. 
If n=, then I ſay Ard into 2 =TA, q 


> | . 2M 
m-). And if #=2, then A=d"B into 8 25 
| | 2m+4| 
Y IN} pe 1 —] - 
into . Lats Into into 
zm 2 m2 m1 zm ＋4 
A 


&. i 3 be pur equal ro dx - x x; Then 4 
will be = &—R+S—T, &c. TP, 


Corol. 1. 
If m be put equal to any Term in the following 


Series — 2, 4, 4, , 2, , Sc. The Quadrature of 
the Curve, whoſe Ordinate is x V dx — Xx, or 


* dx Fæx, comes out finite and is exhibired by 


our Series; which that we may ſhew by an Ex- 
ample: Let the Area of the Curve, whoſe Ordi- 


nate is x—* V dx — xx be to be inveſtigated: 
Imagine this Curve to be compared with another, 
whoſe Ordinate is & Vdx - xx. Becauſe in 
this Cale » = 1. Therefore, 


2m +l 8 | 
A=dBinto — — . : But m= 
A ä II? ut 


293 
| 3 xxx 

Here it is obſervable that the Area, thus found, 
ſometimes falls ſhort of, and ſomerimes exceeds 
the true Area, by a given Quantity: And to know 
ſuch Defed or Exceſs, the Area thus found is to 
be ſuppoſed encreaſed or diminiſhed by a given 
Quantity as ; and then ſuppoſing x==0, ler the 
Area {o increaſed or diminiſhed, be ſuppoſed 
equal to Nothing; and fo in the preſent Caſe 9 


will be found equal to 3 4 4: And therefore, 


4 = dv Toe; 
TO MD. od 30 X 3. | 
Corol. 2. 


If n be ſuppoſed equal to any Term in the fol- 
lowing Series, 3, 4, 6, 7, Sc. The Quadrature of 


— — — 


Area of a Curve, whoſe Ordin. is x-3 4/dx—xx, 


be ſought. 


Imagine it to be compared with the Area of a 


Circle, which call 4. Then ſhall o, n==3 ; 


and conſequently A =P — Q—R —S: But ſince 


the Quantity 2m, in the Denominator of the 
third Term, by which 4»B is multiplied, is infi- 


nirely ſmall, or rather nothing; the Quantity de- 
ſigned by P, will be infinite; and for the ſame 
reaſon, the Quantity expreſſed by S, is infinite 


CY 


—— — — — 


alſo; and therefore the Quantities 4, -g. _» 
will vaniſh: Wherefore P==S ; and the Eo 
divided by Lock oh into = becot 5 
2m +4 2m+2 © comes du B in- 


4 7572 - * 2 m 
ro — .- 353 : or d race: 
am wm 7 B into — 


: 2 
— d d * 393 5 and putting O and 35 inſtead of 
mand u; it will come out thus, 4 B into - 


J; Or 9 — 


— 


Corol. 3. 


If m be ſuppoſed equal to any Term of the fol. 
lowing Series — 2, —1, o, I, 2, 3, 4, 5, &c, The 
Quadrature of the Curve whoſe Ordinate i; 


xm 4/dx—xx depends upon the Quadrat 
the Circle : But the Area of the rope 


whoſe Ordinate is æ 4/ dx +xx depends upon the 

Quadrarure of the Hyperbola ; and the Relation 

of that Curve to either the Circle, or Hyperbola 

_ be exhibired in the Series, and in Finite 
erms. 


Corol. 4. 


If m be explained by any other Term differ 
from thoſe above mentioned: Then the Cure 


whoſe Ordinate is dx xx, can neither be 
exactly ſquared, nor doth it depend on either the 
Circle or the Hyperbela : Bur yer it may be redu- 
ced to a more Simple Curve by our Series. 


Theorem 2. 


Ler A be the Area of a Curve whoſe Abſcif 


«xm 


is x, and ordinate 


| xd— xx 
Area of a Curve whoſe Abſciſſa is alſo æ; but its 


Ordinate is == a Let a dx = xx)? 


Ax | 
| x 2M —_] , 2M —3 
AZ d&rnB into ——: intro 
Then ſhall TW" _—_ 
f —5. 2m—7 
into int — &c. 5 x -=- 
zm — 211 
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— — into — into —- 3 —5 
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m3 2 m zm—- Mx 
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N. B. The Obſervations made above on Theo- 
rem 1. will be of Uſe here alſo. 


Cool. I. 


Series 2, +, 5, 2, , Gc. Then the Quadrarure 0 
. — ill be 
the Curve whole Ordinate is,. -  %* 
dx + XX 


finite, and will be exhibited by this Series. 


Corol, 2. 
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—, And Let B be tbe 


If m be ſuppoſed equal to any Term in this 


N 
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Corol. 2. 


If n be ſuppoled equal to any Term in the fol- 

lowing Series, I, 2, 3, 4, Js 6, 75 Ge. Every Curve 
X—7 

whoſe Ordinate is Var Ter 


rhis Series, and come out in finite Terms. 


will be ſquared by 


Corol. 3. 


If m be equal to any Term in this Series, o, 1, 
2, 3, 4, 5» 6, 7, Sc. Every Curve whole Ordinate 
is 2 depends upon the Quadrature of the 

VAdx xx | 
Circle: Bur if the Ordinate be , on that 
Ns V dx+xx 
of the Hyperbola : And if on the Centre C, with 


and its Ordinate x"? 4/ rr xx; and ſuppoſe 


red exactly, nor doth it depend on either the Cir- 
cle or the Hyperbola; bur yer is reducible to ſome 
' more Simple Curve. 


| 
| 


g Theorem 3. 


If A be the Area of a Curve, whoſe Abſciſſa 10 


—— — — 2 — 


x, and Ordinate N xx — xx; Let B be the 


Area of a Curve whoſe Abicifla is the fame » 


7 


a/rr—xx =, Then ſhall 4 be equal to 7B 
„ Me] . M3 . —5 MM 7 
7 8 
m ＋2 8 ME, n- 4 
. . 
—B— rEEEK2 4153 = — 0. 
m T2 2 

31 + mM — 1 3 K. 
ADR - |. 2x6 or” pom — . 
FF 


* 


the Diameter AB = 4, the Circle AEB be deſcri- 
bed; and AD be made , and DE e rected at 
Right- angles, and CE drawn : Then will rhe Se- 


K 


| | 
* 


Ry - 
A 


Ar AEC divided by Nr be equal to the Area of 


WY K oy * 
the Curve whoſe Ordinate is after the 


TA 4 Nn 2 * 3 3 
_ . — ino A = 
n — 2 m + 2 772 


— 5, &C. 


Corol. 1. 


Curve whole Ordinate 1s &. 4/ Foxx will come 
| our finite, and be expreſſed by the Theorem. 


Corol, 2. : 
If n be equal to any Term in this Series 2, 2, 
4, 5, 6, Sc. The Curve whoſe Ordinate is .x-2: 


Vrr + xx will be exactly ſquared by this The- 


Corol. 3. 


dx - xx 
lame Manner if on the Centre C, and the Tranſ- 


ö verſe Axis AB == d, an Equilateral Hyperbola be 


deicribed ; as AE: Let AD = x and DE erected 
Normally, and CE drawn: Then ſhall the Se- 


* 
8 
8 
5 


or ACE divided by 7 be equal to the Area of 


0 


| | > i * : 
the Curve whoſe Ordinate i 


Vdæ Fr 
Corol. 4. 


If m be ſuppoſed equal to any Term not inclu- 
ded within the former Limits; The Curve whoſe 


. 2 * 
Ordinate ſhall be, „ (dan neither be ſqua- 


dæ I xx 
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thoſe above mentioned; the Curve whoſe Ordi- 
nate is XP 4/ rr + xx is neither exactly quadrable 
nor dependent on the Circle or Hyperbola; but 
yet is reducible to a more Simple Form. 


Theorem 4. 
If A be the Area of a Curve whoſe Abſciſſa is », 


. 8 
and its Ordinate — : Let B be the Area of 
TY nw VN | 


another; whole Abſciſſa x is the ſame with the 


Xx *-2 A 


former; bur its Ordinate = — ; Then I ſay, 
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If m be equal 10 any Term of the following 
Series 1, 3,5, 7,9, Sc. The Quadrature of the 


If m be expounded by any Term different from 
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Urr + xx 


Area of the Curve, whoſe Ordinate is — 


Corol. 1. 


If m be equal to any Term of this Series I, 3, 


QU A 
| Corol. 4. 
If mn be expounded by any other Term differen 


* from any of the Preceding ones; Then will the 


fe 5 
5,7, 9, Sc. the Curve whoſe Ordinate is 
Vrr F xx 
will be found by this Theorem in finite Terms. 
Corol. 2. 


If be equal to any Term in the following Series | 
2, 3, 4, 5, 6, Sc. The Curve whoſe Ordinate is 


1-2 


— == 15 exactly quadrable by this Theorem. 


Corol. 3. 


If m be equal to any Term of this Series o, 2, 
4, 6, 8, 10, Sc. The Quadrature of the Curve 


8 * | 
whoſe Ordinate is —==— depends upon the 
V rr—xx 


Quadrature of the Circle: For if from the Cen- 


AN 


tre C a Circle AE G be deſcribed with the Ra- 
dius CA=r ; let CD be taken equal to x, and 
DE erected Normally in D; join CE. Then will 
the Sector CAE divided by rr, be equal to the 
4,9 


Vr 


| d + x 


142 — — — 3 9 
+ = 


1 


Curve whoſe Ordinate is —=— be neither e 

| * r + xx . 
actly ſquarable, nor dependant on the Circle, or 
Hyperbola ; bur yer is reducible ro a more Sim, 
ple Form- f 


Theorem 5. 
Ler 4 be the Area of a Curve whoſe Abſcig; 


is x, and its Ordinate and let B be the 


41 x 


Area of another Curve, having the ſame Abſciſa 


x, and whoſe Ordinate is = - Then ſhall the 


Area, 


| - L 2 1 
7 71 — 1 IN} — 2 


if the Ordinate be Then the Area, 


* 3 1 
Is 


&c. + dB, 


2 m — 1 


Corollary. 


If m be equal to any Term in the following d- 
ries o, I, 2, 3, 4, 5, 6, Sc. The Quacdrature of the 

| 4+ 
Quadrarure of the Hyperbola. 


Curve, whoſe Ordinate is 


= depends upon the 


D 


And after the ſame manner, if to the Centre C, 


E 
A 
D | 


Hyperbola be deſcribed as EAM; let FC be 
drawn at Righr-angles ro AC, and equal x ; then 
draw FE parallel ro the Axis CA, till it meet the 
Hyperbola in E, and join EC: I ſay, the Hyper- 


bolick Sector ACE divided by — is equal to che 


| hs * 
Area of the Curve whoſe Ordinate is +——== 


. 


and Semi-Tranſverſe Axis CA r, an Equilateral 


i 


—c — wc %% „ 


| | L 


D 


FE KF 


For drawing DE, EF at Right-angles, {ct 
E G be taken equal to d; and let G H be drawn 
Normal and Equal to EF. Then between the 
Aſymptotes DE, E F, let an Hyperbola be de- 
ſcribed paſſing thro H; and taking GK x, to. 
wards E in the firſt Caſe, and towards F in the 
latter, let the Ordinate K L be drawn: Then 
{hall the Area HG K L divided by d d be equal 
to the Area of the Curve, whoſe Ordinate 1s 


25 * And from hence, ſuppoſing the Quadra- 
ture of the Hyperbola will, the Solid generated 
by the Revolution of the Portion of a Ci = 
round the Diameter of the Generating Circle, 

given in Finite Terms. 


Theor. 6: 


155 AU A QU A 
8 V 5 
Theorem 6. 3 oO -: and therefore q = 


is x, and Ordinate 


rr 


Ler 4 be the Area of a Curve whoſe Abſciſſa 
5 Let B be the Area of 


another Curve whoſe Abſci ſſa is the ame x: Let 


its Ordin. be 


e 
nm — 3 


(ES 


. Tay its Area 4 
22 I fay its Area A= „ — 1 
n- 5 
Frogs 7! _ + 77 B. 
| Corollary. 


If m be equal to any Term in this Series o, 2, 
4, 6, 8, Sc. The Quadrature of the Curve, whoſe 


: 5 
rdinate is — 
Ord >> 


tion of the Circular Arch. For if with the Radius 


C Ar, and on the Centre C, the Circle AE & 
be deſcribed : Let the Tangent C K be erected 
equal to x, and join C K meeting the Periphery in 
E. Then I fay that A E divided by rr, ſhall be 
equal to the Area of the Curve whole Ordinate is 


* ; 
rr + xx 


XX? 


| 


3 


ö 


depends upon the Rectifica- 


A General Corollary to all the 6 Theorems. 


Every Mechanick Curve whoſe Quadrature de- 
pends on any of the infinitely many Curves, whoſe 


Ordinates put on an following Forms, viz. 


xm 


ꝙ——— - oo —_— 


y of the 


x” dx xx; Vaxa xx; m Vrr + xx 5 


X * 


— — 
———— 


— —-— 


Vrr xx; 


** * 


4 F * xx; ie ee 


this Series; as will ſufficiently appear from this 


one Example. 
Suppoſe the Cub 


e of the Circular Arch corre- 


ſponding to any Verſedefine be made the Ordinate 
of the Curve, whoſe Abſciſſa ſhall be that very 


Verſed-fine: The Area of the Curve is required to 
be inveſtigated. | | 


Let the Abſciſſa be x, the Circular Arch v; the 
Fluxion of the Area is vi x : Let the Area be v? x 


m_ Then v ＋ 3 * — 7 * 3 Where- 


fore J 2 3 * vx: But v = 


4 1 d v x 
tore q= : Bur 


2/ dx © UN 


d x 


by Theorcm 2, 


2V ax 5 there- 


* x 


, 
"x - xx 


d v 3 d and therefore 12 {dv — 
2 d 5 Where we can find the Fluent, whole 
Fluxion is dv Y. Ler this Quantity be 3d y 
— 7, Then d v p + 3dv vy r= dv 5. 
And therefore r = 3 d v uy = d de x. Lety 


=? ddvx—s, Then + d d v x =3 ddv 4 


＋ Ad x Oi n 5 and conſequ. 5s = 3 44 x »- 


== IS = A d v—44 y; by Theor. 2: 


wherefore 5 =43 d v — 34 y: and therefore the 
Area {ought is v* x = d + . Ad — 2d d vx 
+ 3 bo -A 4). | 

And becauſe of Solids generared by rhe Rota- 


tion of Curves, the Surface is generated the ſame 
way ; the Longitude of Curves, and all their Cen- 


tres of Gravity, do depend on the Quadratures of 


Curves: Thele will eaſily be computed if they de- 
pend on the aforeſaid Curves. 


QUADRUPEDS, are perfect hairy Viviparous * 


Animals, having but four Feet. And theſe Ani- 
mals according to Mr, Ray in his Synopſis Animali- 
4m are thus divided. es EW. N 

Into ſuch as are Hoofed ( Ungulata ; ) or Claw- 
ed, or Digitate ( Unguiculata, ) | 

(I) The Hoofed Animals with four Feet, are ei- 


ther Whole Hoofed ; Solidipeda, Morne, Mivuye, 


Solidungula: As, The Horſe, Aſs, the Onager or 
Wild Aſs : The Mule and the Zebra of Africa, or 


the fine ſtriped Indian or African Aſs, almoſt like 


a Mule in Form and Stature. 

Of this Whole Hoofed Kind, Ariſtotle has obſer- 
ved ; that no one hath rwo Horns, (he might have 
ſaid any) no one hath the Talus or Aſtragalus ; nor 
have the Males any appearance of Breaſts. 

(2) Cloven-footed ; and that either into Two Di- 


viſions only: As the a:mye or Biſulcate Kind, 


which are again ſubdivided into ſuch as are 


I. Ruminant, MneuzaC ov], i. e. Such as Chew the 
Cud; and theſe either have hollow and perpetual 


| Horns as the Ox, Sheep, and Goat Kind: Or Decidu- 


ous, as the Hart and Dear Kind; which uſually ſhed 
their Horns annually. (See Ruminant in this Vol.) 


Of the Bull Kind, they reckoned theſe: The 


Common Bos; of which the Male is Taurus, the 
Female Vacca : (2) The German Urus, Vrochs or 


Aurochs, (3) The Biſon, (4) The Bonaſus, (5) The 


Bubalus, or Bufalo, (6) The Bos Africanus of Bel- 


lonius ; Obſ. I. 2. c. 50. which he takes to be the BA 
balus of the Ancients. | | 22 


Of rhe Sheep Kind ; beſides the common Sort; 


they reckon, (2) The Arabian Ovis Laticauda, : 


whoſe Tails ſometimes are of 3o/. Weight: (3)The 
Ovis Strepſiceros Cretica Bellonii: (4) The Ovis A- 
ce 8 Hairs inſtead of Wool. (5) The 
vis Guineenſis, or Angolenſis of Maregrave, (Hiſt. 
Braſil, I. 6. c. 10.) i | S : — 
Of the Goat Kind, are befides the common Ca- 
pra domeſtica; (2) The Ibex, or German Steinboch, ; 
found in the Tops of the Alps. (3) The Rrpicapra, 
French, Chamois, German, Goms. (4) The Gazella A- 


Fricana, or Antilope. (5) The Gazella Indica. (6) The 


Gagellaæ 
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Or Apes. 


by him in a particular Diſcovrſe. 
ta of Braſile, Maregravli. 
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Gazella Africana. (J.) The Capra Sylveſtris Africa- 
na Grimmii. (8) The Capra Mambrina or Syriaca 
of Geſner, (9) The Buſelaphus or Maſchelaphus Caii, 
in Geſner. (10) The Tragelaphus Caii, in Geſner. 
(11) The Trape/aphus Bellonti, + 

Of rhe Hart or Deer Kind: As, (1) The Cer- 
v5, PAD, the Red Deer, (2) The Cervus Platy- 
ceros or Palmatus ; the Fallow Deer, (3) Alce or the 
Elk. (4) Rangifer, the Rain Deer. (5) The Axis 
Plinii, according to Bellonius. (6) The Caprea Pli- 
„ii. (7) The Cuguacu-etc and Cuguacu-⁊apara of 
Maregrave. (8) The Caprea Groenlandica. 

2. Of the Cloven-footed Animals into Two Parts 
only, and which do not chew the Cud : There is 
only the Hog and Swine Kind; and under this 
Head, befides the common Swine ; they reckon, 
(2) The Mild Boar or Swine. (3) The Porcus Gui- 
neenſis Marcgravii. (4) The Porcus Indicus, called 
Babyrouſſa. (5) The Taj aca or Aper Mexicanus Mf 
chiferus of Dr. Tyſon, called by Marcgrave Taj aca 
Cunigeara; by others Quauhtla Coymalt and Quapi- 
Tot !; and by Acoſta and ſome others, Jaino. See 
2 moſt accurate Deſcription of this Animal, in 

Phileſ. Tranſ. N. 153. f 

3. There are ſome Four-foored Animals whoſe 
Hoof is cloven into Four Diviſions; and theſe 
ſeem to be not Ruminent : As the Rhincceros, the 
Hippopotamus, the Tapijerete of Brajile, the Capy- 


Bara of Baſile, the Animal Moſchiterum. 


IT. Clawed or Digitate ( Unguiculata ) Four- 
foored Animals. Of this Kind there is one Sort 
vhoſe Claws are not divided, or ſeparated but ad- 


| hering one to another, covered with one common 


Skin, but with obtuſe Nails ſticking our round 
the Margin of the Foot; as the Elephant, which is 
anomalous, and not clearly referrable to this Kind, 
or that of Cloven-foored Quadrupe ds. Po. 
(2) There is another Species of this Digitate 
Kind of Quadrupeds, which hath only rwo Claws, 
as that of Camels; and tho theſe have no Horns, 
they do both Ruminate; and have alſo the four 
Stomachs of Horned Ruminant Animals. 

Of rhe Camel, or Dromedary, there are two Sorts; 
one having but one Bunch on the Back, the other 
two. To this Kind belongs the Peruvian Glama, 
which {ome have reckoned among rhe Sheep-kind. 
As alto the Pacos, the Ovzs Tndica or Peruviana vul- 
go, much leſs than the Glara. 

3. A third Species of this Ungurculate Kind of 
Quadrupeds includes ſuch Animals as the Greeks 
called, NaaJuwrge, and *Arbewnrcucega 3 Which 
have the Foot divided into many Claws with broad 
Nails on them: As the Ape and Monkey Kind, Of 
theſe ſome have no Tails, and are called Simiæ 
Others have Tails, and are called Mon- 
keys, Cercopithect ; and ſuch as have either long or 
ort Tails, if they are of a large Size, are called 
Papiones or Baboons. There are great Numbers and 


Varieties of this Species of Quadrupeds ; of which 


Naturaliſts have deſcribed theſe, (1) The Ourang, 
Outang, or Homo Sylveſtris of Dr. Tyſon, deſcribed 
(2) The Guari- 


file, greater and leſſer. (4) The Cay of the ſame 
Region deſcribed by Lerius. (5) The Caitaia of 
the ſame Country. (6) The Cercopithecus Ange- 
lenſis major. (7) The Cercopithecus Barbatus Gui- 
nzenſis, 2 or 3 Sorts of it. (8) The Cercopithecus 
non Barbatus Cluſi: (9) Cercopithecus Cluſ. cal- 
led Sagouin; and, if Apes and Monkeys have their 
Snouts very prominent like Dogs, they are called 
Cynocephali, 


| 


4. A fourth Species of this Unguiculate King 
of Quadrupeds is, when though the Claws are 
many, yer they are nor covered at the Ends With 
broad flat Nails, like Monkeys or Apes; but are 
rather like the Talons of Hawks, c. Crooked 
and Sharp- pointed. And thele in reſpect of their 
Teerh may be divided into ſuch as have many 
Dentes Primores, aut Inciſores (i. e. cutting Tecth} 
in each Jaw ;z of which there are two Sorts, 4 
Greater, which either have a ſhort round Head 
as the Cat- Kind; or a longiſh Snout as the Oos. 
ind; or a Leſſer Sort; having a long ſlender Bd. 
dy with very ſhort Legs, as the eſe! or Vermiye 
Kind, There are ſome of this Species of Cuadru. 
peds, which have only Two large remarkable Teeth 
in each Jaw ; and theſe are of the Hare Kind, and 
live only upon Herbs, Graſs, Sc. 

Of che Cat- ind of Quadrupeds they reckon to 
be (1) The Lion, (2) The Tigre, (3) The Pai. 
lis, whoſe Male is Pardus, Female Panthera, the 
Lecpard. (4) The Lupus Cervarius or Lynx, (5) The 
Catus Pardus or Cat-a- mountain. (6 The common 
Cat. (7) The Bear. | 

Of the Dog kind they account, (1) The i 
(2) Lupus Aureus the Fackall, (3) The common 
Dog. Of which Kind they enumerate; (1 The 
Maſtive, (2) The Canis Venaticus Graius or Gre. 
cus ; or according to ſome Scoticus, the Grey-Hound. 
(3) The Graius Hybernicus or Iriſh Grey-hound, 
(4) The Canis Venaticus Sagax, Indagator, Sectatur 
ferarum, G. the Hound. (5) The Canis Venaticus 
Hiſpanicas or aviarius: The Spaniel for Land or 
Water. (6) The Vertagus or Tumbler. (7) The 
Canis Ouusę O, Domeſticus, the Houſe-dog. (8) The 


or Iſlandicus ; the Sheck : And of all theſe Sorts 
there are many Varieties of Mongrels, and Hebri- 
dous Breeds. 

Another Sort of the Dog-kind is (4) The Fox, 
(5) The Animal Zibethicum, the Civet-Cat, as tis 
corruptly called; bur by its Teeth and Snout is 
plainly of the Dog- Tribe. (6) The American Co- 
ati, or Rackoon or Ruttoon. (7) The NRquiepate. 
(8) The Carigueya, Maritucaca, Carigoy, Ropoza, or 
Poſſum, (9) The Taxus, or Meles. The Badger, 
Grey, or Pate (in the North.) (10) The Lutra or 
Otter. (11) The Phoca or Sea-Calf, or Seale, (12) 
The Equus Marinus, or Morſe, or Sea-Horſe, mi- 
ſtaken by ſome for the Hippopotamus, The Dutch 


(3) The Cagui of Bra-. 


call him Walrat; the Danes and Iſlanders, Roſma- 
rus. (13) MAanati ſeu Vacca Marina; the Sea- 
Cow. | | 1 

Of the Vermin or Meeſel- kind of Quadrupeds, ĩs 
firſt The Muſtela vulgaris the Weeſel; in Poriſbire, 
Foumartor Fitcher,( jaxin.) (2) Viverra Indica, called 
Quel and Quirpele ; and another Sort called Mun 
and Mungathia of a Reddiſh Grey. (3) The Mu- 


la Hlveſtris, the Ferret. (4) Putorius, the Pole- Cat. 
( Martes, Fyna ( whence our word, a Gown 0 
Foins ) the Marten or Martlet, (6) Muſtela Ji 
bellina, the Sable. (7) The Genetta, (3) The 


Ichneumon Bellouii. 


Lepus, the common Hare: (2) Cuniculus, the * 
bit or Coney. (3) The Tapeti or Braſile Coney, a" 

the Aperea of Brafile. (4) The Hytr1x, 0! Por- 
cupine; and the Hyſtrix Americanus, Of Cuanda 0 
Brafile. (5) The Caſtor, Fiber, or the Beaver 
(6) The Sciurus vulg. or Squirrel. The Virginian, 


Zeylandich, the Barbary, the American Hing f 
rel; "7 


Canis Melitæus or Lap-dog. (9) The Canis Getulus 


ſtela, the Ermine or Stoat, if white; and the Muſte- 


Of the Hare Kind of Quadrupeds, are firſt 


Pol 
and ” 
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rel, Gc. (7) Mus Dom 


— 3 «4c1„«„ 


eſticus, Major & Minor: cted to him, with this condition inſerted. 8. 4 


The common Rutt and Mouſe; Mus major Aqua- fecerit B Securum de Clamore, &5c, 


ticus, the Water-Rat; the AA Nut. Mus A- 
vellanarum Major & Minor. 
Sleeper, 


motta. 


QUASTA, was the Term for an Indulgence 


The Dormouſe or | or Remiſſion of Penance, expoſed ro Sale by tlie 


Mus Nori cus, Cricetus, Alpinus ſeu Mar- | Popes; who by this notorious Cheat got great 


(7) The Cava Cobaya, or Cuniculus Ame- Summs: The Retailers of theſe Indulgences, were 


ricanus ; the Guiney-Pig : The Agati and Paea of | called Quæſtuarii, and I believe Q ſtionarii, vid. 
The Mus Norwegicus or Leming : The Matt. Meſt. in Anno, 1279. 


Braſile: 
Glis Ge/ Neri 


or the Rell : The Mus Indicus, Oc. 


QUANTITAS Acceleratrix of any Vis or Force, 


To theſe ſeveral Kinds of Quadrupeds the fol- is the Meaſure of the Velocity generated in a gi- 


lowing Anomalous ones muſt alſo be added; 
1. Such Four-foored Viviparous Animals as have 
a longiſh Snout, with their Feer divided into many 


ven Time, by thar Force. 


QUANTITY of Motion: Sit If. Newton in his 


Claws or Toes, and having Teeth; as (1) the Echi- Principia, ſhews that this, which is found by ta- 
nus Terreſtris, or common Urchin or Hedge-hog. king the Summ of Motions rending the ſame Way, 


(2) The Erinaceus Indicus albus. Cat. Mul. Leyden: 


or their Difference, if they rend rowards contrary 


(3) The Tatu or Armadillo prima of Marcgrave, Parts; is not at all changed by the Action of Bo- 
(4) The Tatuete of Braſile; or the ſecond Species] dies on one another. 


of the Armadillo, according to Marcgrave. (5) Tatu 


For Action and Re-aftion are always equal and 


Apara ; his third Species of the Armadillo. (6) Tatu| contraty, by his Third Law of Nature: And there- 


| Muſtelinus, Soc. Reg. Muſ. The Weeſel- headed fore by the Second Law, muit make Equal Muta- 


Armadillo. (7) Talpa, the Mole, Want, or Mold- tions in Motions towards contrary Parts. 


warp, (8) The Mus Araneus, Shrew, hardy Shrew, 


Shrew-moule. | 


2. Quadrupedous and 


If therefore the Motions tend the fame Way, 
whatever is added to the preceeding Body, or that 


Viviparous Animals with ſtruck forward, is ſubducted from the following 


a longiſh Snout, having their Feet divided into Body; ſo that the Summ of the Morions will be 
many Claws or Toes, but without Teeth, are| the ſame as before. If the Bodies meet there will 


theſe : 


be an Equal Subduction of the Motion of either: 


(1.) The Tamandua. guacu of Braſile, Marcgr.| And therefore the Difference of the Motions made 
Urſus Formicarius Cardani ; the great Ant-Bear. | towards the contrary Parts, will remain the tame. 


| F 2) The Tamanduais of Brafile, Or Marcgrave's 
leſſer Ant- Bea. 
3. Anomalous Flying 


As ſuppole a Spherical Body 4, to be thrice as 
great as the Spherical one B; and let 4 have Two 


Quadrupeds with a ſhorter | Degrees of Velocity any way, and let B follow it in 


Snout, with their Feet divided as above, and are the ſame right Line with Ten Degrees of Velocity: 


the Bat-kind or Flitter- mice: Of which there are pom that the Motion of A. to that of B, will be as 
ſeveral Sizes, and different Forms. 


4. There 1s one very odd anoma 


Six (3 Xx 2) to Ten. Wherefore the Samm of 


lous Animal, | the Motions of both of them will be 6 + 10, or 


which hath but 3 Claws on each Foot; and that ſixteen Parts. Now after B hath overtaken 4, and 


is the Aſs, or 
or Slugpard. 
5. Viviparous an 


Ignavus of Marcgrave ; the Sloth 


the ſwift or ſported Lizard. (12) | before. Thus in the laſt Caſe, w 
eftris, Salamandra Aquatica, the 


Water-Eft. (13) Lacerta volans Indica. 
mæleo, the Chamelion. * 


— QUAXRENS mon invenit Plegium, in the Law, fore the Reflexion: Its Velocity after the Reflexi- 
is a Return made by the Sheriff on a Writ dire- 


ſtruck againſt it, if 4 gain by the Stroke any 
Degree of Motion, as ſuppoſe 3, 4 or 5 Parts; B 


d Sanguineous Quadrupeds muſt loſe as much: And therefore after the Con- 
breathing with Lungs, bur having only one Ven- 


tricle in their Heart, are Theſe. (1) Rana aquatica, 
the Frog, or Froſh. Rana Arborea ſeu Ranunculus 
Viridis, the ſmall Tree or green Frog. (2) Bufo, 
five Rubeta, the Toad. (3) Teſtudo, rhe Tortoiſe, Gr. | But if the Body A be ſuppoſed to gain by the 
d; Of theſe there are Land and Water ones; | 
and many different Species in Foreign Parts 
6. Oviparous Quadrupeds with a long Tail, 
ſtretcht out horizontally ; are the Lizard Rind: 
As (1) Lacertus omnium Maximus; The Crocodile. 
(2) Cordylus, five Caudiverbera, Uromaſtix Grecis, 
larger than the green Lizard. (3) Tapayaxin 
Nove Hiſpaniæ. The Lacertus Orbicularis of Her- 
nandez, Ch. 9. c. 16. Lacertus Fulgaris, the com- 
mon Efr, Swift, or Newt. (4) Lacertus Viridis, 
and e Lizard. BY ) Lacertus Fucetanus Aldro- 
vand ; at Reme and Naples called Tarantela, (6) I I, or 16 + ©, Differ ho: 
Lucertus Indicus; f Senembi, and rao Fs 7 eee of tha 
(7) Lacertus Braſilienſis, called Tejuguacu and 4 
OG. by May (8) The Taraguira, A. 
mei ra, Taraguico Aycuraba, Americima, Cura popepa, with whic | : ; 
Jang wag 5 of Marcgrave; the e 2 lin Bodies go on alter Rensen being 
cus, &c. (9) Scincus, ſeu Crocodilus Terreſtris, (10) ſuppoſi | - | 
Seps, ſive Lacerta Chocidica, a Kind of ct "6 4 arg hn dat e nene 
pent. (11) Srellio, | 
Salamandra Terr 


courſe, A will move on accordingly with 9, 10, 
or 11; and B will follow with 7, 6, or 5 Parts: 
So that the Summ of the Motions of both, will be 
{till 16 as ar firſt before the Concourſe, or Shock. 


Stroke 9, 10, 11, or 12 Parts of Motion; and 
therefore ro move forward with 15, 16, 17, or 
18 Parts, after the Concourſe : Then will the Bo- 
dy B, by loſing juſt ſo many Degrees as A gains, 
either move forward, with one Part, having loſt 
9; or will be perfectly at 7eft, loſing all its 10 
Degrees of Velocity; or laſtly will move back- 
wards with one or two Parts of Motion: So much 
being deducted our of the 11, or 12 Parts of the 
Progreſſive Motion, or forwards, And thus the 
Summs of the Motions the ſame Way forward ; as 


Motions contrary Ways; as 17 — 1, or 18 — 23 
will always be the ſame, viz. = 16 Parts, as be- 
fore Concourſe and Reflexion. And the Motions 


known, the Velecity of Each may be found; by. 


flection:: as the Motion afterwards to the Morion 


here the Body 4, 
had fix Parts of Motion before the Reflexion, 150 


(14) Cha- 18 afterwards ; and the Velocity of two Parts be- 


on will be found to be Six; by ſaying, as the 
Motion of fix Parts before the Reflection, to Thar 


a | | of 
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of 18 afterwards : : So is the Velocity of two Parts 
before, to that of Six afterwards. 


_ QUARREL, in the Law is Querela, 4 quaren- 
do: And it extends not only to Actions perſonal, 
but alſo to mixt; and the Plaintif is then cal- 
led Quærens: And in moſt of the Writs it is ſaid, 
Quæritur: So that if a Man releaſe all Quarrels, 
(ones Deed being taken moſt ſtrongly againſt 
ones ſelf) it is as beneficial as all Actions; for by 
it all Actions Perſonal and Real are releaſed. 
Cowell's Interp. 

QUARENTINE, is a Benefit allowed by the 
Law of England, to the Widow of one dying ſei- 
zed of Land; and whereby She may challenge to 
ſtay in his Capital Meſſuage, or Chief Manſion- 
Houſe ( ſo it be not a Caſtle) for 40 Days after 
his Deceaſe; and if She be mcleſted by the Heir 
at Law, or any other; She may claim a Writ De 
Quarentina habenda. . 

QUARENTINE alſo ſignifies a Furlong, from 
the French Quarente, Forty: Becauſe tis a Quan- 
tity of Land containing 40 Perches. Tis uſed 
alſo for that Space of forty Days, wherein any 
Perſon coming from Foreign Parts, and infected 
with the Plague, is not permitted to Land, or 
come on Shore, till that Term is expired. 

QUARTER-Seſſions, is a Court held by the 
Juſtices of Peace in every County, once in every 
Quarter of the Year. How far the Juriſdiction 
thereof extends: See Lamb, Eirin, Lib. 4. and 


Smith de Republ. Anglic. Lib. 2. c. 19. The Hold- | 


ing theſe Seſſions was firſt Ordained by the Sta- 
tuteof 25 Ed. III. Statut. 1. c. 18. 

QUAR TER-7vecling, in the Military Art, is 
turning the Front of a Body of Men round where 
the Flank was. If it be done to the Rzght, the 
Man in the Right-angle keeps his Ground, and 
faces about while the Reſt wheel. | | 

 QUARTER-7/724, ar Sea, is ſuch a Wind as 
comes in abaft the Main-maſt Shrouds, even with 
the Quarter of the Ship. 

QUARTERS, (in Architecture) are thoſe ſlight 
upright Pieces of Timber which are placed be- 
tween the Punchions and Poſts, they are uſed to 
Lath upon. | : 

 QUASI- Modo Sunday, is that called Low-Sunday, 
or the Next after Eaſter; ſo called from the firſt 
Words of the Introit, or Hymn, for Maſs on that 
Day ; it occurs often in the Date of Old Records 
Charta Gilberti Prioris de Eynſham Priori de Sher- 
burn dat. Poftridie Feſti Quaſi- Modo Geniti : And 
this Solemn Time is in ſome Old Deeds expreſſed 
only thus, Q. M. G. by the Initial Letters o 
the Words, Quaſi Modo Geniti. 


QUEEN.- Gold, Aurum Regine, is a Royal Re- 
venue belonging to every Queen of Exgland, du- 
ring her Marriage to the King, both by Law, Cu- 
ſtom and Preſcription; and payable by divers 
Perſons in England and Ireland (on divers Grants 
from the Crown) by way of Fine or Oblation, 
amounting to Ten Marks or upwards, vi. one full 
Tentb- part above the Entire Fine; as Ten Pounds 
on every Hundred Pound Fine, on Pardons, Con- 

tracts and Agreements: This becomes a Real 


Debt to the Queen Conſort by the Name of Au- 
rum Regine. N | 


QUICK-Silver: The Way and Manner how 
this ſtrangely Fluid Mineral is gained; you have a 


good Account of by Dr. Pope in Phil. Tranſ. N. Th... 
It is found in the Mines + Friuli, a To 6 
longing to the Venetians, about a Days Journ 2 
and a half from Goritia Northwards; and 3 
Place called Jdria, ſituated on a Valley of t, 
Julian Alps, They have been for 160 Years Ty 
ject ro the Emperour, and all the People ſpeak 
Sclavonian, In going thither we travell'd ſeveral 
Hours thro' ſome of the fineſt Wood, I ever ſay . 
full of Firs, Oaks, and Beeches oF an Extraording. | 
ry Thickneſs, Straitneſs and Height. The Town 
like others in the Alps, is built all of Wood but the 
Church; and one Houſe, in which the Over: ſeer 
of theſe Mines lived. The Valley and the Moun. 
tains too, out of which the Mercury was du 
were of a pleaſant Verdure, which they attributed 
to the Moiſture of the Mercury. The beſt and 
greateſt of their Mines we went into; is dedica. 
ted to St. Barbara; as the other Mines are to other 
Saints. 
At the Beginning of the Entrance, the Way was 
not difficult, nor the Deſcent great; but in many 
Places you cannot ſtand upright; this way of go- 
ing down holds not long, before you deſcend by 
Perpendicular-Ladders; all the way down, and 
the Bottom, where there are ſeveral Lanes cut out 
in the Mountains, is lined and propt with ſeveral 
great Pieces of Firr-Trees as thick as they can be 
fer: They dig the Mineral with Pick-Axes, fol- 
lowing the Veins: Tis for the moſt part hard as 
a Stone, but more weighty; of a Liver-Colour, 
or that of Crocus Metallorum. There is allo ſome (of; 
Earth in which you plainly ſee the Mercury in lit. 
tle Particles. Beſides this, there are often found 
in the Mines round Stones like Flints, of ſeveral 
Bigneſſes; very like thoſe Balls of Hair, which! 
have ſeen in England taken out of the Stomachs of 
Oxen. There are alſo ſeveral Marchaſites, and 
Stones, which ſeem ro have Specks of Gold in 
them; but on trial they ſay, they can find none. 
Some of theſe. Stones are very ponderous, and well 
impregnated with Mercury : Bur others are light 
having little or none in them. e 
The manner of getting the Mercury is this: 
They take of the Earth, brought up in Buckets, 
and put it into a Sieve, whoſe bottom is made of 
Mires at ſo great a Diſtance, that you may put 
your Finger between them; tis carried to a ſtream 
of Running Water, and waſhed as long as any 
thing will paſs through the Sieve, Thar Earth 
which paſſeth not, is laid aſide upon an Heap 
that which paſſeth, is reſerved in a Hole, and is ta- 
ken up again, and put into a ſecond Sieve; and ſo 
on to about 10 or 12 Szeves proportionably leſs, It 
often happens in the Firſt Hole, that there is Mer- 
cury at the bottom; but towards the farther End, 
where the Intervals of the Mire are leſs, it's found 
in very great Proportion. The Waſte Water is ſo 
much impregnated with Mercury, that it cureth 
Itches and other ſordid Ulcers, The Earth laid a- 
fide, is Pounded, and the ſame Operation repeated. 
The fine ſmall Earth, that remains after this, an 
our of which they can waſh no more Mercury, * 
put into Iron Retorts, and the Fire forces the Ne- 
cury into the Receivers: The Officer unluted leve- 
ral of them; and I obſerved in all that he firit 
poured our Perfect Mercury, and after that came a 
Black Duſt, which being Wetted with Water, dil- 
covered it ſelf ro be Mercury, as the other Was 
They take the Caput Mortuum and Pound it, a 


Renew the Operation. There are 16 Furnace” -j 
| 


- CO K—ͤ 22 46 


"01 


rhis Uſe, each of them carrying 24 Retorts ; in all 
384 Retorts. | 
All the Mercury got without the uſe of Fire, 
whether by Waſhing or found in the Mines (for 
in the Digging ſome, the Particles get together, 
ſo that in ſome places you might take up two or 
three Spoonfuls of pure Mercury) is called by them 
Virgin Mercury, and eſteemed above the reſt. The 
Officer told me, that making an Amalgama of Gold 
and Virgin Mercury, and putting it to the Fire, that 
Mercury would carry away all the Gold with it, 
which Common Mercury would not do. : 
The Engines for drawing the Water, are all mo- 
ved by Water, brought thither in no Chargeable 
Aquedutt from a Mountain 3 Miles diſtant. The 
Water Pumpt from the bottom of the Mine, by 52 
Pumps, 26 on a ſide, is contrived to Move other 
W heels, for ſeveral other Purpoſes. 1 
The Labourers (being 280 always Employed) 
work for a Julio a Day, which is not above 6 or | 
7 pence, and Endure nor long : For although 
None ſtay under-ground above 6 Heurs ; all of 
them in time ( ſome later, ſome ſooner ) become | 


Paralytich, and Die Hectick. We ſaw a Man who 


had not been in the Mines for above half a Year 
before, ſo full of Mercury, that putting a piece of 
Braſs in his Mcuth, or rubbing it in his Fingers, 
it immediately became as Mite, ds if he had 
rubbed Mercury upon it. Thoſe alſo that Work 
upon the Back-fide of Loceng-Glaſſes, are very 
Subject ro the Pa/ſey. 

1hey convey their Wood thus. About 4 Miles 
from the Mines on the ſides of Two Mountains, 
they cut dewn the Trees, and draw them into the 
Interjacent Valley. Higher up in the tame Val- 
ley they make a Lech of Dam; when the Water 
is ready to run-over it, they open the Flood-Ga es, 


and the Water carries a!) the Trees impetuguſly 


to Idria, where the Bridge is built very *rong, and 
at very Oblique Angles to the ſtream. 5: purroſe 
to ſtop them, and throw them on ſhore rear che 
Mines. | | | | 

Thoſe Mines heretofore Coſt the Emperouz 
700 or Boone Florens Yearly ; but now they 
Coſt him not above 28000, They produced 


| Auno 1662. Anno 1662. Anno 1663. 
| —— — — | mmm —— — 
. . 5 
Ordinary Mercury. 198481 225066 r 
Virgin Mercur). 6194 9612 11862 
25 in all ; 204675 234678 255981 
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21. The Town of Idria in the County of Goritia with Newſol Mine, but comes much ſhorr in time of 
and Province of Friuli, is ſeated low, and En- the Silver Mine at Schemnitz ; and much ſhorter yet 


compaſſed with Hills on all fides. A Rzver of 
the fame Name runs by it, and proves ſuffici- 
ent upon plentiful Rains to convey down the 
Firr-Trees and other Wood required in the Ser- 
vice of the Mines: And to this End there is an 
Handſome Work of Piles made ſloaping athwart 
the River (after the ſame manner as I obſerved 
in Newſo in Upper Hungary, croſs the River Gran) 
ro ſtop the Trees, Fe 5 

The Entrance into theſe Mines is not High, or 


upon an Hill, but in that Town it ſelf, The 
deepeſt part of the Mine from the Entrance, is be- 
zween 120 and 130 Fathoms, 80 | 


The Virgin Quick-ſilver, which they call Jung- 


fraw, is that which diſcovers it ſelf without the 


help of Fire. Sometimes it is plainly ſeen in the 
Oye, or falls down in Drops, and ſometimes Streams 
out in good quantity; as about Seven Tears ago 
it ran out of the Earth at firſt in a Stream as ſmall 
as a Thread, and afterwards as big as a Pack- 
thread, bur ceaſed in 3 or 4 Days. That alſo is 
accounted Virgin Quiek Silver, which is ſeparated 
only by Water. | 

Plain Quick-ſilver they obtain by Fire out of the 
Ore, or out of the Cinnabar of Mercury, which 
they dig our of this Mine. The Ore of this Mine 
is of a Dark Celour, mixed with Red. | 

F he Quick-filver Ore of this Mixe ordinarily 


contains Ha/f, and ſometimes +4 of Quick-ſilver. 
_ 1 went into the Mine by the Pit of St Agatha, | 
and came up again by that of St. Barbara, Deſcen— 
ding and Alcending by Ladders. 
ene of 639 Staves, or 89 Fathms 
wrovght 200 Tears, 


Vol. II. 


of the notable Lead Mines in Upper Carinihia. 

In a Laboratoiy, where the Quick-ſiiver is ſepa- 
rated by. Fire, I ſaw an Heap of 16000 Retorts 
of Iren; every one of which coſts a Cin at the 


Beſt Hand from the Iren Furnaces in Car thin, - 


There are $00 Retorts, and as many Recipients, 
Employed together, in drawing over the Quick- 
ver in 16 Furnaces ; 50 in each Furnace, 25 of 
a fide z 12 above, and 13 below of each ſide. 
June 12. 1669, When I was there, they carried 
out 40 Saumes of Quick: ſilver into Foreign Parts, 
each Saume containing 315 pound Weight, to the 
value of 4000 Ducats of Gold, Some of it is ſent 
as far as Cremnitx in Hun gary, for the Uſe of the 
Gold Mines: And very much carried away South- 
ward; for they are not far from the Sen:ius, or 
Lyſonzo, a conſiderable River, which runs into the 
Gulf of Trieſte in the Adriatich Sea, N 
In the Caſtle, I ſaw 300 Saumes of Quick- 
filver together in Barrels, the Quick-ſilver being 
firſt made up in Double Leather: And in another 
Houle wee Ore as _= be Diftilled in 2 Tears, 
except they have great Plenty of Rain to bring 
down the Mood. i ws 1 ng is 8 . 
The Country is well ſtored with ſtately F/, 
Larches, Pines, Pinaſters, Picea's, and that Nobly 
Criſped and well Grain'd kind of Acer, whereof 


Viels and Violins are made: Whereof there is 
alto Plenty in the Country of Saltzburg and Car- 


niola | 
Travelling ſometimes in the Night, we had 


1 Alcended at continually about us a great number of large 


It has been  Glow-worms, Which put into Papers, gave a dimm 
about the ſame ſpace of time | Light like Candles in Lanthorns ; 


and rhe Air alſo 
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of 18 afterwards:: So is the Velociry of two Parts good Account of by Dr.Pope in Phil:Tranf N. Thus: 


before, to that of Six afterwards. 


Q ARREL, in the Law is Quærela, 4 pu æren- 
do : And it extends not only to Actions perſonal, 
but alſo to mixt; and the Plainti® is then cal- 
led Quærens: And in moſt of the Writs ir is ſaid, 
Quæritur: So that if a Man releaſe all Quarrels, 
(ones Deed being taken moſt ſtrongly againſt 
ones ſelf) it is as beneficial as all Actions; for by 
it all Actions Perſonal and Real are releaſed. 
Cowel!'s Inter p. 0 
QUARENTINE, is a Benefit allowed by the 
Law of England, to the Widow of one dying ſei- 
zed of Land ; and whereby She may challenge ro 
ſtay in his Capital Meſſuage, or Chief Manſion- 
Houſe ( fo it be nor a Caftle ) for 40 Days after 
his Deceaſe; and if She be mcleſted by the Heir 
at Law, or any other; She may claim a Writ De 
uarentina habenda. . 
QUARENTINE alſo fignifies a Furlong, from 
the French Quarente, Forty: Becauſe tis a Quan- 
tiry of Land containing 40 Perches. Tis uſed 
alſo for that Space of forty Days, wherein any 
Perſon coming from Foreign Parts, and infected 
with the Plague, is not permitted to Land, or 
come on Shore, till that Term is expired. 
QUARTER-Seſſons, is a Court held by the 


Juſtices of Peace in every County, once in every 
Quarter of the Year. How far the Juriſdiction 


thereof extends: See Lamb. Eirin, Lib. 4. and 
Smith de Republ. Anglic. Lib. 2. c. 19. The Hold- 
ing theſe Seſſions was firſt Ordained by the Sta- 
tuteof 25 Ed. III. Statut. 1. c. 18. | 
QUAR TER-7/heeling, in the Military Art, is 
turning the Front of a Body of Men round where 
the Flank was. If ir be done ro the Right, the 


Man in the Righr-angle keeps his Ground, and 


faces about while the Reſt wheel. ER: 
QUARTER-7/:24, ar Sea, is ſuch a Wind as 
comes in abaft the Main-maſt Shrouds, even with 
the Quarter of the Ship. i 
QUARTERS, (in Architecture) are thoſe ſlight 
upright Pieces of Timber which are placed be- 
tween the Punchions and Poſts, they are uſed to 


QUASI- Modo Sunday, is that called Low-Sunday, 
or the Next after Eaſter; ſo called from the firſt 
Words of the Introit, or Hymn, for Maſs on thar 
Day; it occurs often in the Date of Old Records 
Charta Gilberti Prioris de Eynſham Priori de Sher- 
burn dat. Poſtridie Feſti Quaſi-Modo Geniti: And 


this Solemn Time is in ſome Old Deeds expreſſed 


only thus, Q. M. G. by the Initial Letters of 


the Words, Quaſi Modo Geniti. 


QUEEN. Gd, Aurum Regine, is a Royal Re- 
venue belonging ro every Queen of England, du- 
ring her Marriage to the King, both by Law, Cu- 


ſtom and Preſcription; and payable by divers 
Perſons in England and Ireland ( on divers Grants 


from the Crown) by way of Fine or Oblation, 


.. amounting to Ten Marks or upwards, vi z. one full 
Tenth- part above the Entire Fine; as Ten Pounds 


on every Hundred Pound Fine, on Pardons, Con- 
tracts and Agreements: This becomes a Real 
Debt to the Queen Conſort by the Name of Au- 


rum Regine. . | 


QUICK-Silzer: The Way and Manner how 
this ſtrangely Fluid Mineral is gained; you have a 


At the Beginning of the Entrance, the Way was 


tle Particles. Beſides this, there are often found 


having little or none in them. 


It is found in the Mines of Friuli, a Territory þ 

longing to the Venetian, about a Days Joury " 
and a half from Goritia Northwards; and . 
Place called Idria, ſituated on a Valley of 
Julian Alps, They have been for 160 Years ſub. 
ject ro the Emperour, and all the People ſpeak 
Sclavonian. In going thither we travell'd ſeverzl 
Hours thro ſome of the fineſt Wood, I ever ſaw. 
full of Firs, Oaks, and Beeches oF an Extraording. 
ry Thickneſs, Straitneſs and Height. The Tow, 
like others in the Alps, is built all of Wood but the 
Church; and one Houſe, in which the Over-ſeer 
of theſe Mines lived. The Valley and the Moun. 
rains too, out of which the Mercury was du 
were of a pleaſant Verdure, which they attributed 
to the Moiſture of the Mercury. The beſt ang 
greateſt of their Mines we went into; is dedica. 
2 to St. Barbara; as the other Mines are to other 

aints. | 


not difficult, nor the Deſcent great; but in man 
Places you cannot ſtand upright; this way of go- 
ing down holds not long, before you deſcend by 
Perpendicular-Ladders ; all the way down, and 
the Bottom, where there are ſeveral Lanes cut out 
in the Mountains, is lined and propt with ſeveral 
great Pieces of Firr-Trees as thick as they can be 
ſet: They dig the Mineral with Pick-Axes, fol- 
lowing the Veins: Tis for the moſt part hard as 
a Stone, but more weighty ; of a Liver-Colour, 
or that of Crocus Metallorum. There is allo ſome ſoſt 
Earth in which you plainly ſee the Mercury in lit. 


in the Mines round Stones like Flints, of ſeveral 
Bigneſſes; very like thoſe Balls of Hair, which 1 
have ſeen in England taken out of the Stomachs of 
Oxen. There are alſo ſeveral Marchaſites, and 
Stones, which ſeem ro have Specks of Gold in 
them; but on trial they ſay, they can find none. 
Some of theſe. Stones are very ponderous, and well 
impregnated with Mercury : Bur others are light 


— 


The manner of getting the Mercury is this: 
They take of the Earth, brought up in Buckets, 
and put it into a Sieve, whoſe bottom is made of 
Mires at ſo great a Diſtance, that you may put 
your Finger between them; tis carried to a ſtream 
of Running Water, and waſhed as long as any 
thing will paſs through the Steve. Thar Earth | 
which paſſeth not, is laid aſide upon an Heap; 
that which paſſeth, is reſerved in a Hole, and is ta- 
ken up again, and put into a ſecond Sieve; and ſo 
on to about 10 or 12 Sieves proportionably leſs, It 
often happens in the Firſt Hole, that there is Mer- 
cury at the bottom; bur towards the farther End, 
where the Intervals of the Mire are leſs, it's found 
in very great Proportion. The Wafte Water is ſo 
much impregnated with Mercury, that it cureth | 
Irches and other ſordid Ulcers, The Earth laid a- 
fide, is Pounded, and the ſame Operation repeated. 
The fine ſmall Earth, that remains after this, an. 
our of which they can waſh no more Mercur, * 
put into Iron Retorts, and the Fire forces the Mer- 
cury into the Receivers: The Officer unluted ſeve- 
ral of them; and I obſerved in all that he firlt 
poured out Perfect Mercury, and after that came3 
Black Duſt, which being Werted with Water, dil- 
covered it ſelf ro be Mereury, as the other Was 
They take the Caput Morruum and Pound it, ar 


R 
#5 24 : 
© 
2-8 4 
1 


Renew the Operation. There are 16 Furnaces 4 
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this Uſe, each of them carrying 24 Rezorts ; in all 
384 Retorts, 


Officer told me, that making an Amalgama of Gold 


which Common Mercury would not do. 


. 
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All the Mercury got without the uſe of Fire, 
whether by Waſhing or found in the Mines (for 
in the Digging ſome, the Particles get together, 
ſo that in ſome places you might take up two or 
three Spoonfuls of pure Mercury) is called by them 
Virgin Mercury, and eſteemed above the reſt. The 


and Virgin Mercury, and purring 1t to the Fire, thar 
Mercury would carry away all the Gold with it, 


The Engines for drawing the Water, are all mo- 
ved by Water, brought thither in no Chargeable 


Paralytich, and Die He#ick, We ſaw a Man who 


had not been in the Mines for above half a Year 
before, ſo full of Mercury, that putting a piece of 
Braſs in his Mouth, or rubbing it in his Fingers, 
ir immediately became as Mh:te, ds if he had 
rubbed Mercury upon it. Thoſe alſo that Work 
upon the Back-fide of Looling-Glaſſes, are very 
Subject to the Palſey. | 

They convey their Wond thus. About 4 Miles 
from the Mines on the ſides of Two Mountains, 
they cut dewn the Trees, and draw them into the 
Interjacent Valley. Higher up in the {ame Val- 
ley they make a Lec of Dam; when the Water 
is ready to run-over it, they open the Flood-Gates, 


Aquedu# from a Mountain 3 Miles diſtant. The 


Wheels, for ſeveral other Purpoſes. c 
The Labourers (being 280 always Employed) 
work for a Julio a Day, which is not above 6 or 


None ſtay under- ground above 6 Hours ; all of 
them in time ( ſome later, ſome ſooner) become 


and the Water carries all the Trees impetvouſly 


Water Pumpt from the bottom of the Mine, by 52 to Idria, where the Bridge is built very ſtrong, and 
Pumps, 26 on a fide, is contrived to Move other at very Oblique Angles ro the ſtream, on purpoſe 


| 
1 


to ſtop them, and throw them on ſhore near che 
Mines. | | | 
Thoſe Mines heretofore Coſt the Emperous 


„ 


7 pence, and Endure nor long: For although '7500 « or 80006 Florens Yearly ; bur now they 


Coſt him not above 28000, They produced 


25 1 5 : 
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2. The Town of Idria in the County of Goritia 
and Province of Friuli, is ſeared. low, and En- 
compaſſed with Hills on all fides. ,A Rzver of 
the ſame Name runs by it, and proves ſuffici- 
ent upon plentiful Rains to convey down the 
Firr-Trees and other Wood required in the Ser- 


Handſome Work of Piles made floaping athwarr 
the River (after the ſame manner as I obſerved 
in Newſol in Upper Hungary, croſs the River Gran) 
ro ſtop the Trees. Rr TO 
The Entrance into theſe Mines is not High, or 


upon an Hill, but in that Town ir ſelf. The 


deepeſt part of the Mine from the Entrance, is be- 
tween 120 and 130 Fathoms. 3 
The Virgin Quick-ſilver, which they call Jung 
Fraw, is that which diſcovers ir ſelf without the 
help of Fire. Sometimes it is plainly ſeen in the 
Ore, or falls down in Drops, and ſometimes Streams 
out in good quantity; as about Seven Tears ago 
it ran out of the Earth at firſt in a Stream as ſmall 
as a Thread, and afterwards as big as a Pack- 
thread, but ceaſed in 3 or 4 Days. Thar alſo is 
accounted Virgin Quiek Silver, which is ſeparared 
only by Water. | 
Plain Quick-ſilver they obtain by Fire our of the 


| Ore, or out of the Cinnabar of Mercury, which | 
they dig out of this Mine. The Ore of this Mine 


is of a Dark Colour, mixed with Red. 
Ihe Quickſilver Ore of this Mine ordinarily 
contains Half, and fomerimes 4 of Quick-ſilver. 

I went into the Mine by the Pit of St Agatha, 
and came up again by that of St. Barbara, Deſcen- 
ding and Aſcending by Ladders. I Aſcended ar 
one of 639 Staves, or 89 Fathems. It has been 


wrovghr oo Th about the ſame ſpace of time 
Ol. II. 


Anno 1662. Anno 1662. Anno 1663. EA 
SOR ll. «2» Il. 1 
Ordinary Mercury. 198481 225066 244119 
Virgin Mercury. 6194 9612 11962 
2 1 in all 204675 | 234678 | | 255981 | 


4 © 1 2 
vice of the Mznes: And to this End there is an 


with Newſol Mine, but comes much ſhort in time of 


of the notable Lead Mines in Upper Carinthia. _ 

In a Laboratory, where the Quick-ſilver is ſepa- 
rated by Fire, I ſaw an Heap of 16000 Retorts 
of Iron; every one of which cofts a Crown at the 
Beſt Hand from the Iron Furnaces in Carinthia, 
There are 800 Retorts, and as many Recipients, 
Employed together, in drawing over the Quick- 
ſilver in 16 Furnaces ; 50 in each Furnace, 25 of 
a ſide; 12 above, and 13 below of each fide. 

Fune 12. 1669, when I was there, they carried 

out 40 Saumes of Quick: ſilver into Foreign Parts, 
each Saume containing 315 pound Weight, to the 
value of 4000 Ducats of Gold. Some of it is ſent 
as far as Cremnit7 in Hungary, for the Uſe of the 
Gold Mznes : And very much carried away South- 
ward; for they are not far from the Sont ius, or 
Lyſonzo, a conſiderable River, which runs into the 
Gulf of Trieſte in the Adriaticł Sea. 

In the Caſtle, I ſaw 3000 Saumes of Quick- 
ſilver together in Barrels, the Quick-ſilver being 
firſt made up in Double Leather : And in another 


down the Wood. 


The Country is well ftored with ſtately Firs, 
Larches, Pines, Pinaſters, Picea's, and that Nobly 
Criſped and well Grain'd kind of Acer, whereof 
Viols and Violins are made: Whereof there is 
Mo Plenty in the Country of Saltzburg and Car- 
niola | 
Travelling ſometimes in the Night, we had 
continually about us a great number of large 
Glow-worms, Which put into Papers, gave a dimm 
Light like Candles in Lanthorns ; and the Air alſo 
3 P Was 


except they have great Plenty of Rain to bring 


the Silver Mine at Schemnitz ; and much ſnorter yet 


Houſe as much Ore as can be Diſtilled in 2 Tears, 
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was full of Flaming Flies, affording {ome delight 
Unto us. 

The way to this Place from Croatia J found 
difficult; and coming from it to Aidoſchini and 
Croatia, J paſſed over Swartzenburg, or the Black 
Mountain, from whence I deſcended 10 Miles in a 
Rocky Country, and far more Stony than the 
Craw, or Campus lapideſus, in Provence, 

In the Valley of Lancy, which runs berween 
the Mountains of Turin, grows a Plant like 
the Doronicum, ( io alſo called by the Inhabitants 
and Botaniſts,) near the Roots whereof you may 
find Pure Quickſilver, running in ſmall Grains like 
Pearls; the Fuice of which Plant being expreſſed, 
and expoſed to the Air of a Clear Night, there 
will be found as much Mercury, as there is loſt of 
Juice. N | 


QUIETUS, was formerly a Writ of Diſcharge 
granted to thoſe Barons and Knights, who perſo- 
nally attended the King in his Wars, or any Fo- 
reign Expedition; by which they were exempted 
from the Claim of Scutage, or a Tax on every 
Knights Fee, 

 QUINQUAGESIMA ; See Quadrageſima. 

QUINTAL, or Quintan, was an Old Sportive 
Exerciſe, practiſed uſually ar Weddings, and was 
either ſo dangerous or ludicrous as to be forbid 
often by Ecclefiaſtical Authority 3 The manner of 
it was thus: A Poſt was erected perpendicularly 
in the Ground, on the Top of which was a flen- 
der Beam turning round on a Spindle : Ar one of 
whole Ends was a Sloap, or flat Board; and at the 
other a Bag of Sand or Dirt. And the Sport was 
with a long Staff or wooden Launce to ride a 


Tilt ar the Board, and ro be either ſo skilful or 
lucky ro eſcape the Blow which the Sand Bagg 


would be likely to give the Runner at this Quin- 
tan, by the turning round of the Beam. This 
ſeems to have been the ſame with that Sport called 


Arietum Levatio, which is frequently prohibited 


Quo. 
in our Old Synods and Epiſcopal Conſtitution 
Kennet Par, Antiquities, | 3 | 

QUINTAL, alſo was formerly uſed for , 
Weight of Lead, Iron and common Metals, of 


uſually an Hundred Pounds ; ar Six-ſco 
Hundred. i e 


QUINQUE-Portus, the Cinque or Five Ports of 
iche Kingdom of England, were ſo called forme] 
by way of Eminence: They are Haſtings, Dove 
Romney, Hithe, and Sandwich, There belongs % 
them allo, two Ancient Towns, which are Ny 
cheſter and Rye ; and ſeveral other Places which 
are called their Members; as Seaford, Feverſhyn 
Folk ſtone, cc. ; 
Theſe had formerly, and have ſtill, great pri 
vileges allowed them on the Account of finding 
the King a certain Number of Ships of War, on 
occafion : The Numbers of which are theſe, Na. 
ſtings is bound to find rwenty one Ships, each 
| carrying twenty one Men and a Boy. Rome, 
is to find Five Ships, with 24 Men and a Boy in 
each. Hithe allo muſt find Five Ships, and in 
each 21 Men and a Bo). Dover is to find 21 Ships 
in each 21 Men and a Boy. Sandwich ſhould find 
five Ships, each carrying 21 Men and a Boy, The 
Ships and Boys are 57. The Men 1188. The 
Service which the Barons of theſe Cinque - Ports 
owe the Crown, is to attend with theſe Ships at 
their own Charges for fifteen Days, and to ſet out 
to thoſe Places whither they are to go, and to ſtay 
as long as the King pleaſes, at his Charge. See 
Somner's Treatiſe of Rom. Forts and Ports in 
ent. | 
QUIRK, is a Term in Architecture for a Piece 
of Ground wherher Square or Oblong, taken our 
of a Corner, or any Place elſe of a Ground-plar, 
to make a Court or Yard, c. . 
QUOINS are the Stones and Bricks placed in 
the Corner of any Building; and if they ſtick 
without the Brick-work (their Edges being Cy- 
pher'd off) they are called Raftick Quoins. 


1 


RACHAT, Rachetum, from the French Racheter, 


to rede ein, was formerly uſed for the ſame as 


Theft. boote, viz. the Compenſation or Redemption 
of a Thief, Skene de verb. ſignif. 


RADECHENISTORS in Dooms-day-book, is 


uſed for Liberi-Homines; and Spelman thinks it to 


be what Bracha calls Rade-knights. 

RADIAL-Curves are Curves of the Spiral-kind, 
whoſe Ordinates, if they may be ſo called, do all 
terminate in the Centre of the including Circle, 
and appear like ſo many Radiz or Semi-diameters 
of chat including Circle. See Spiral, 


RADMAN is a word often uſed in Dooms- day, 
and ſeems to be the fame with Rade-knight or Rad- 
&night. Others think it comes from Read, Counſel, 


and then Read man, is a Counſellor. 


RAFTERS, in any Building, are thoſe Pieces 
of Timber, which ſtand by pairs upon the Reaſon, 
meer in an Angle at the Top, and help ro compoſe 
the Roof of a Building : They ſhould nor ſtand 
farther than 12 Inches from one another. 


R Al 


RAGEMAN, is a Statute fo called, of Juſtices 
aſſigned by K. Edw. 1. and his Counlel, ro go a 
Circuir through all England, and to hear and de- 
rermine all Complaints of Injuries done within 5 
Years next before Michaelmas, in the fourth Year 
of his Reign. Cowel. 


RAIN-BOW. In Order yet further to explain 
the Phenomena of the Rain- bow; Sir I/aac Newton 
in his Excellent Treatiſe of Opricks, p. 126. Ad- 
vances this Propoſition. - 


By the Properties of Light ( diſcovered by his Nev 
Experiments) to explain the Colours of the 
Ruin- bow. | 


This Bow never appears but where it rains 1 
the Sun-ſhine; and it may be artificially made by 
{pouring our Water, which by breaking aloft ſhall 
ſcatter into Drops, and fall like Rain; for the Sun 
on theſe Drops certainly cauſes the Bow to appear 


to an Eye duly poſited to the artificial Rain, -— 
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the Sun. And hence it is now agreed, that this 
Bo is made by the Refraction of the Sun's Light 
in Drops of falling Rain. This was underſtood b 
ſome of the Ancients, and of late more fully dif- 
covered, and explained, by Antonius de Dominis, 
A. Bp. of Spalato in Libro de Radiis viſus & lucis : 
Printed at Venice, A. D. 1611, and written above 
20 Years before. He ſhews there, how the Inte- 
rior Bow is made in round Drops of Rain by a 
Refraction of the Sun's Light, and one Reflexion 
between them; and the Exterior by two Refracti- 
ons and two Sorts of Reflexions berween them in 
each Drop of Water: And he proves his Explica- 
tions by Experiments made with a Phial full of 
Water; and with Globes of Glaſs filled with Wa- 
ter, and placed in the Sun, to make the Colours of 
the two Bows appear in them. The ſame Expli- 
carion Des Cartes hath purſued in his Mereors, and 
mended that of the Exterior Bow; Bur ſince 
they underſtood nor the true Origin of Colours, 
it's neceſlary to purſue it here a little further. 
For underſtanding therefore how the Bow is 
made, let a Drop of Rain or any other Spherical 
| Tranſparent Body be repreſented by rhe Sphere 
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bnfo deſcribed with the Centre c, and Radius 
cn, and let a n be one of the Sun's Rays incident 
upon it at n, and thence refracted to F; where let 
it either go out of the Sphere by refraction to- 
wards u, or be reflected to g; and at g let it ei- 
ther go out by Refraction at 7, or be reflected to 
5; and at Bet it go out by Refraction towards s, 
cutting the Incident Ray in y: Produce 4 and rg 


vol. II. 


nd 


till they meet in x; and on 4a * and F let fall che 
Perpendiculars cd and ce; and produce cd till it 
fallson the Circumferente at J; parallel to the In- 
cident Ray draw the Diameter 6 q, and let the 
Line of Incidence out of Air into Water be to the 
Line of Refraction, as t tor. Now if you ſup- 
poſe the Point of Incidence n, to move from the 
Point h continually till it come to /, the Arch gf 
will firſt increaſe and rh& decreaſe, and ſo will 
the Angle a x r, which the Rays a n and g con- 
rain: And the Arch q Ff, and Angle 4 & will be 


biggeſt when nd is to e n:: as VII rr is to 
Vr; in which caſe ne is to dn, as 27 to 1, 
Alſo the Angle ay 5s, which the Rays a# and bs 
contain, will firſt decreaſe and then increaſe, and 


grow leſs, when nd is to on:: 4 11rr is to 
V rr: In which cafe  e will be to d:: as 3rty 
1, and ſo the Angle which the next emergent Rays, 
viz. y after 3 Reflexions, contains with rhe inci- 


dent Ray n, will come to ins limit when » d is to 


en:: as a 11—rristo4/157r; and nend: as 
47 to I, and the Angle with the Ray next after the 
emergent, (i. e. the Ray emergent after 4 Reſlexi- 
ons) contains with the Incident Ray, will come 
to its Limit when u d is ton: : as II- is 
to V 2477; in which Caſe e will be to 2 4: : as 


15, 24, Sc. being gathered by continual Addition 
of the Terms of the Arithmetick Progreiſion 3, 5, 
7, 9, Sc. The Truth of all which Mathematicians 
will eaſily examine. e 
Now it is to be obſerved, that as when the Sun 


comes to his Tropicks, the Days increaſe and de- 
ereaſe but a very little for a great while together; 


ſo when by increaſing the Diſtance cd, theſe An- 
gles come to their Limits, they vary their Quanti- 


fall upon all the Points u, in the Quadrant 6 /, ſhall 
emerge in the Limits of theſe Angles, than in any 
other Inclinarions. And. tis to be obſerved far- 
ther, that the Rays which differ in Refrangibiliry 
will have different Limits of their Angles of Emer- 


gence, and conſequently according to their different 


Degrees of Refrangibility, emerge moſt copiouſly 
in different Angles, and being ſeparate from one 
another, appear each in their proper Colours. And 
what theſe Angles are, may be eaſily gathered from 
the foregoing Theorem, by Computation. 


(as was found above) are 108 and 81, and thence 
by Computation the greateſt Angle a x r will be 
found 42 24, and the leaſt Angle 255 50* 5). And 
in the moſt refrangible Rays, the Sines « and r, 


greateſt Angle za x will be found to be 40 17 


and the leaſt Angle 45 5, 54 7. 


57t01; and ſoon infinitely : The Numbers 3, 8, 


ry bur very little for ſome Time together; and 
therefore a far greater Number of the Rays which 


For in the leaſt refrangible Rays the Sines 1 and 


are 109 and 81; and thence by Computation rhe 
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QUO 


was full of Flaming Flies, affording {ome delight in our Old Synods and Epiſcopal Conſtit 


unto us, | 

The way to this Place from Croatia I found 
difficult; and coming from it to Aidoſchini and 
Croatia, I paſſed over Swartzenburg, or the Black 
Mountain, from whence I deſcended 10 Miles in a 
Rocky Country, and far more Stony than the 
Craw, or Campus lapideſus, in Provence. 

In the Valley of Lancy, which runs berween 
the Mountains of Turin, grows a Plant like 
the Doronicum, (o allo called by the Inhabitants 
and Botaniſts,) near the Roots whereof you may 
find Pure Quick-ſilver, running in ſmall Grains hike 
Pearls; the Juice of which Plant being expreſled, 
and expoſed to the Air of a Clear Night, there 
will be found as much Mercury, as there is loſt of 
Juice. | 


QUIETUS, was formerly a Writ of Diſcharge 
granted to thoſe Barons and Knights, who perlo- 
nally attended the King in his Wars, or any Fo- 
reign Expedition; by which they were exempted 
from the Claim of Scutage, or a Tax on every 
Knighrs Fee, | 

QUINQUAGESIMA ; See Quadrageſima. 

QUINTAL, or Quintan, was an Old Sportive 
Exerciſe, practiſed uſually ar Weddings, and was 
either ſo dangerous or ludicrous as to be forbid 
often by Eccleſiaſtical Authority; The manner of 
it was thus: A Poſt was erected perpendicularly 
in the Ground, on the Top of which was a flen- 
der Beam turning round on a Spindle : Ar one of 
whole Ends was a Sloap, or flat Board; and at the 
other a Bag of Sand or Dirt. And the Sport was 
with a long Staff or wooden Launce to ride a 
Tilt at the Board, and ro be either ſo skilful or 
lucky to eſcape the Blow which the Sand Bagg 
would be likely to give the Runner ar this Quin- 


tan, by the turning round of the Beam. This 


ſeems to have been the ſame with that Sport called 
Arietum Levatio, which is frequently prohibited 
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Kennet Par, Antiquities. 
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utions. 


QUINTAL, alſo was formerly uſed for + 
Weight of Lead, Iron and common Metals of 
uſually an Hundred Pounds; at Six-ſcore to th 
Hundred. 5 

QUINQUE-Portus, the Cinque or Five Pore; of 
the Kingdom of England, were ſo called former! 
by way of Eminence: They are Haſtings, Dove 
Romney, Hithe, and Sandwich, There belongs 10 
them alſo, two Ancient Towns, which are N 
cheſter and Rye ; and ſeveral other Places which 
are called their Members; as Seaford, Feverſhyy 


| Folk ſtone, &c. 


Theſe had formerly, and have ſtill, great pri 
vileges allowed them on the Account of finding 
the King a certain Number of Ships of War ks 
occaſion : The Numbers of which are theſe, N. 
ſtings is bound to find twenty one Ships, each 
carrying twenty one Men and a Boy. Rome, 
is to find Five Ships, with 24 Men and a Boy in 
each. Hithe allo muſt find Five Ships, and in 
each 21 Men and a Boy. Dover is to find 21 Ships, 


| in each 21 Men and a Boy. Sandwich ſhould find 


tive Ships, each carrying 21 Men and a Boy, The 
Ships and Boys are 57. The Men 1188. The 
Service which the Barons of theſe Cinque- Ports 
owe the Crown, is to attend with theſe Ships ar 
their own Charges for fifteen Days, and to ſer out 
to thoſe Places whither they are to go, and to ſtay 
as long as the King pleaſes, at his Charge. See 
Somners Treatiſe of Rom. Forts and Ports in 
Rent. | 
QUIRK, is a Term in Architecture for a Piece 

of Ground whether Square or Oblong, taken our 
of a Corner, or any Place elſe of a Ground-plar, 
ro make a Court or Yard, Ec. 

_ QUOINS are the Stones and Bricks placed in 
the Corner of any Building; and if they ſtick 
without the Brick-work (their Edges being Cy- 
pher'd off) they are called Raftick Quoins. 


NR A 


ACHAT, Rachetum, from the French Racheter, 
to rede ein, was formerly uſed for the ſame as 
Theft-boote, viz. the Compenſation or Redemprion 


:-of a Thief, Shene de verb. ſignif. 


RADECHENISTORS in Dooms-day-book, is 


uſed for Liberi-Homines ; and Spelman thinks it to 
be what Bracha calls Rade-knights. 


RADIAL-Curves are Curves of the Spiral-kind, 
whoſe Ordinares, if they may be ſo called, do all 
terminate in the Centre of the including Circle, 
and appear like ſo many Radiz or Semi-diameters 
of chat including Circle. See Spiral, 


RADMAN is a word often uſed in Dooms-day, | 


and ſeems to be the fame with Rade-hnight or Rad- 
&night, Others think it comes from Read, Counſel, 
and then Read man, 1s a Counſellor. | 
RAFTERS, in any Building, are thoſe Pieces 
of Timber, which ſtand by pairs upon the Reaſon, 
meer in an Angle at the Top, and help ro compoſe 


the Roof of a Building : They ſhould nor ſtand 


farther than 12 Inches from one another. 
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RAGEMAN, is a Statute ſo called, of Juſtices 
aſſigned by K. Edw. 1. and his Counlel, to go 2 
Circuir through all England, and to hear and de- 
rermine all Complaints of Injuries done within 5 
Years next before Michaelmas, in the fourth Year 
of his Reign, Cowel. 


RAIN-BOW. In Order yet further to explain 
the Phenomena of the Rain-bow.; Sir I/aac Newton 
in his Excellent Treatiſe of Opticks, p. 126. Ad- 
vances this Propoſition. 8 


By the Properties of Light ( diſcovered by his New 
Experiments) to explain the Colours of the 


Rain-bow. 


This Bow never appears but where it rains in 
the Sun-ſhine; and it may be artificially made by 
{pouring out Water, which by breaking aloft ſhal 


ſcatter into Drops, and fall like Rain; for the Sun 


on theſe Drops certainly cauſes the Bow ro appear 


to an Eye duly poſited to the artificial Rain, 2 
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the Sun. And hence it is now agreed, that this] till they meet in x; and on a x and 1 F let fall the 
Bow is made by the Refraction of the Sun's Light] Perpendiculars c d and ce; and produce cd till it 
in Drops of falling Rain. . 7 was r e fallson _ 5 at I; e 5 5 2 
ſome of the Ancients, and of late more fu i- cident Ray draw the Diameter 4, and let the 
covered, and 0 * 8 kn Domini Line 7 Incidenes our of Air 33 moi Are 0 1 
A. Bp. of Spalato in Libro de Radiis viſus & lucis: Line of Refraction, as t ror, NOW- It you lup- | 
Printed at = 2734 A. D. 1611, and written above | poſe the Point of Incidence u, to move from the 
20 Years before. He ſhews there, how the Inte- Point þ continually till it come to /, the Arch q f 
rior Bow OT in gp 1 of Bo by a| will firſt increaſe = = eng * ſo will 
Refraction of the Sun's Light, and one Reflexion] the Angle à x r, which the Rays 4 n and g r con- 
between them; and the Exterior by two RefraCti- | tain: * the Arch q f, and Angle 4 x7 will be 
ons and two Sorts of Reflexions between them in biggeſt when u d is to en:: as 4/ 11 xe is to 
each Drop of Water: And he proves his Explica-. LVzrr; in which caſe ne is to dn, as 27 to 1, 
tions by Experiments made with a Phial full of | Alſo the Angle ay 5, which the Rays a# and hs 
Water; and with Globes of Class filled with Wa. contain, will firſt decreaſe and then increaſe, and 
ter, and placed in the Sun, to make the Colours of | :;* 1; ED 1 
the two Bows appear in them. The ſame Expli- SO leſs, when 2d 1s to n:: N nba 
; 1 b. V rr: In which cafe ne will be to n d:: as 37 to 
cation Des Cartes hath purſued in his Meteors, and | | ich rh R. 
mended that of the Exterior Bow. But fince 1; and ſo che Angle which the next Were r Als, 
they underſtood not the true Origin of Colours, | V. 7 after 3 Reflexions, contains with the inci- 
ir's neceſlary to purſue it here a little further. dent Ray 4 n, FF 
Por underſtanding therefore how the Bow is en:: as /11—rristo4/15773 and nend as 
made, let a Drop of Rain or any other Spherical | 47 to 1, and the Angle with the Ray next after the 
Tranſparent Body be repreſented by the Sphete | emergent, (i. e. the Ray emergent after 4 Reſlexi- 
| ons) contains with the Incident Ray, will come 
to its Limit when u d is to on:: as VII rr is 
to zArr; in which Cale ue will be to 2 d: : as 
. 4 57101; and ſo on infinitely : The Numbers 3, 8, 
By | | 2 1135, 24, Sc. being gathered by continual Addition 
= | : as of the Terms of the Arithmetick Progreiſion 3, 5, 
| . 7, 9, Sc. The Truth of all which Mathematicians 
222 < will eaſily examine. _ | 
Now it is to be obſerved, that as when the Sun 
comes to his Tropicks, the Days increaſe and de- 
ereaſe but a very little for a great while together; 
ſo when by increaſing the Diſtance cd, theſe An- 
gles come to their Limits, they vary their Quanti- 
ty bur very little for ſome Time together; and 
| therefore a far greater Number of the Rays which 
fall upon all the Points u, in the Quadrant 6 /, ſhall 
emerge in the Limirs of rheſe Angles, than in any 
. other Inclinarions. And. tis to be obſerved far- 
ther, that the Rays which differ in Refrangibility 
will have different Limits of their Angles of Emer- 
gence, and conſequently according to their different 
Degrees of Refrangibiliry, emerge moſt copiouſly 
in different Angles, and being ſeparate from one 
another, appear each in their proper Colours. And 
what theſe Angles are, may be eaſily gathered from 
= C 5 che foregoing Theorem, by Computation. 1 
5 bnFo We _ ws 22 12 deren f For in = _ refrangibleRays the Sines 1 and r 
ERS cn, and let 4 n be one ot the Sun s Rays incident | (as was found above) are 1c8 and 81, and thence 
upon it at u, and thence refracted to F; where ler | by Computation rhe 3 Angle r will be 
WF) ad _ 80 | __—_ 2 mm by phy agen to- 2 42® 4 2 2 Ang a 2 Fr 57. And 
We] wards u, or o g; and at g let it ei- in the moſt refrangible Rays, the Sines « and r 
. ther go out by Refraction at r, or be reflected to] are 105 and 813 = Set Computation the 
5 53 and at h ler it go out by Refraction towards s, | greateſt Angle ax » will be found to be 409 17 3; 
| cutting the Incident Ray in 3: Produce 4 and 72 and the leaſt Angle 4 5, 54 7. | 
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Suppoſing now then o be the Spectator's Eye, 
and opa line drawn parallel to the Sun's Rays, 
and ler poe, pot, p og, and poh, be Angles of 
40* 17": 42* : 50* 57, and 54* 7 reſpective- 
ly; and theſe Angles turned about their common 

fide o p, ſhall with their other ſides oe, of, op, 
and o h, deſcribe theVerges of 2 Rain-bows a f be, 
and e hdg: Forife,f, g, h, be Drops placed any 
where in the Conical Superficies deſcribed by o e, 
of, o g, 0h, and be illuminated by the Sun's Rays 
Se, SH, 5g, h: The Angle geo being equal to 
the Angle poe 40 17", ſhall be. the greateſt 
Angle in which the moſt refrangible Rays can af- 
ter one Reflexion be refracted ro the Eye: And 
therefore all the Drops in the Line o e, ſhall fend 
the moſt refrangible Rays moſt copiouſly to the 
Eye, and thereby ftrike the Senſes with the deepeſt 
violet Colour in that Region. And in like manner 


4 


the Angle s to being == to the Anglepor=4r* 2, 


ſhall be the greateſt in which the leaſt refrangible 


Rays after one Reflexion can emerge our of the 
Drops ; and that theſe Rays ſhall come moſt co- 


pioufſly ro the Eye from the Drops in the Line o f, 


and ſtrike the Senſes with the deepeſt Red Colour in 
that Region. And by the ſame Argument, the 
Rays which have intermediate Degrees of Refran- 
gibility, ſhall come moſt copiouſſy from Drops 
between e and f, and ſo ſtrike the Senſes with the 


Degrees of Refrangibility require: i. e, in the Pro- 
greſs from e to , or from the Infide of the Bow to 
the Outſide in this Order; Violet, Indico, Blue, 
Green, Yellow, Orange, Red. But the Violet by 
the Mixture of the white Light of rhe Clouds, 
will appear faint, and incline to a Purple. 
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Senſe with the deepeſt Red in that Region. And 
the Angle 5 h o being equal to po = 547, ſhall 
be the leaſt Angle in which rhe moſt refrangible 
Rays, after 2 Reflexions can emerge our of the 
Drops; and that thoſe Rays ſhall come moſt copi- 
ouſly to the Eye from the Drops in the Line % and 
ſo firike the Senſes with the deepeſt Violet in that 
Region. And by the ſame Argumegr, the Drops 
in the Regions between g and h, ſhall ftrike the 
Senſes with the intermechate Colours, in the Or- 
der which their Degrees of Refrangibility require, 
(i. e.) in the Progreſs from g to h, or from the in- 
ſide of the Bow to the outer, in chis Order: Red, 
Orange, Yellow, Green, Blue, Indico, Violer. And 
ſince theſe 4 Lines o e, of, og, oh, may be ſitua- 
red any where in the above-mentioned Conical Sur- 
face, what js (aid of the Drops and Colours in 
theſe Lines is to be underſtood of the Drops and 
Colours every where in theſe Superficies. 

Thus ſhall there be made two Bows of Colours, 
an interior and ſtronger, by one Reflexion in the 
Drops, and an exterior and fainter by two; for 
the Light becomes fainter by every Reflexion: 
And their Colours ſhall lie in a contrary Order to 
one another, the Red of both Bows bordering 
upon the Space g, which is between the Bows. 
The Breadth of the interior Bow foe, meaſured 
a · croſs the Colours ſhall be 1* 45, and the breadrh 
of the exterior g o , ſhall be 3? 10; and the Di- 
ſtance between g oF, ſhall be 8 55. The greateſt 
Semidiameter of the innermoſt, (i. e.) the Angle 
p o f being 42 25; and the leaſt Semidiamerer 0 
the outermoſt po g being 50 57. Theſe are the 
Meaſures of the Bows, ſuppoſing the Sun to be 3 
Point; bur by the breadth of his Body, the breadth 


Again, the Angle sgo being equal to the Angle 
p o g, or 50% 51, ſhall be the leaſt Angle in which 
the then leaſt refrangible Rays can, after 2 Refle- 
xions, emerge out of the Drops; and that the leaſt 
refrangible Rays ſhall come moſt copiouſly to the 


of the Bows will be increaſed, and their Diſtance 
decreaſed by half a Degree. 

This Explication of the Rain-bow is yet farther 
confirmed, by the known Experiment of hanging 


up in the Sun-thine a Glaſs-globe filled with Wa- 


Eye from the Drops in the Line og, and ftrike the 


ter; and then viewing it in ſuch a Poſture, os 
| rhe 
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RAINS : Our Seamen call that Tract of the Sea 
to the Northwards of rhe Equator betw. 4 and 10 
Degrees of Latitude, and lying between the Me- 
ridian of Cape Verde, and that of the Eaſtermoſt 
Iſlands of the ſame Name, or of the Cape Verde 
Iſlands, they call this Tra# rhe Rains: Becauſe 
there are almoſt continual Calms, conſtant Rains, 
and Thunder and Lightning to a ſtrange Degree 
there; and the Winds, when they do ever blow 
are only ſmall uncertain Guſts, and ſhift about all 
round the Compaſs; ſo that Ships are ſometimes 
here derained a long while, and can make but very 
litrle way. | CY 
RANDEZVOUS, in a Military Senſe, is a 
Place appointed by rhe General of an Army, for 
all the Forces to meet on a Day appointed; ler | 
what Weather, Sc. happen that will. 
RANK, in a Military Senſe is the Order or 
ſtrait Line made by the Soldiers of a Battallion, or 
Squadron drawn up fide b 
is putting two into one. 
RAPACIOUS Aninals, are in general ſuc 
live npon Prey: And 'tis a general Diviſion of Birds, 
into ſuch as are Rapacious and Carnivorous, and 
ſuch as are Frugivorous, The Characteriſtick notes 
of Birds of Prey are; that they have a great Head 
and a ſhorr Neck, hooked, ſtrong and ſharp poin- 
ted Beak and Talons, fitted for ravine and tearing 
of Fleſh ; ſtrong and brawny Thighs for ftriking 
down their Prey: A broad thick fleſhy Tongue 
like that of a humane Creature; 12 Fearhers in 
their Train ; and 24 flag Feathers in each Wing. 
The two Appendices, or blind Guts, are always 
very ſhort; They have a Membranous Stomach, 
and not a Muſeulous one or a Gizard, ſuch as 
Birds have that live on Grain: They are very 
tharp-ſighted, and are not Gregarious, but Solitary 
generally ſpeaking, though Vultures will fly 50 
or 60 in a Company. | 
RAPHA, in Anatomy, is a 
runs along rhe Under-fide of the Penis, and reach- 


ing from the Frænum to the Anus, divides the 
Scrotum and Perinæum in two. 
uſually cut 
the Stone. 


Whic 


42 or 43 Degrees, th 


h 


cult. 


y fide. Doubling of Ranks 


Ridge or Line which 


This line is nor 
in the Grand Operation of cutting for 
becauſe tis both harder than the Reſt 
of the Skin there- abouts, and alſo becauſe you 
mult then cut upon the Interſtices of the Muſcles, 

will make the Re. union the more diffi- 


the Rays which come from the Globe to the Eye 
may contain with the Sun's Rays an Angle of ei- 
ther 42 or 50 Degrees: For if the Angle be about 
e Spectator ſuppoſe at o (in 
the preced. Fig.) ſhall ſee a full red Colour in 
that fide of the Globe which is oppoſed to the Sun, 
as is repreſented at f. And if that Angle become 
leſs ( ſuppoſe by depreſſing the Globe to e) there 
will appear other Colours, Yellow, Green and 
Blue ſucceſſively, in the ſame fide of the Globe. 
But if the Angle be made about 50 Degrees, (as 
ſuppoſe by lifting up the Globe to g,) there will 
appear a red Colour in that fide of the Globe 
which is towards the Sun : And if the Angle be 
made greater, ( ſuppoſe by lifting up the Globe to 
5) the Red will turn ſucceſſively to the other Co- 
lours, Yellow, Green, Blue, Sc. The ſame thing 
may be done (as the Author tried) letting the Globe 
reſt, and only raifing and depreſſing the Eye, or 
moving ir ſo, as to make the Angle of a juſt Mag- 
nitude. | 
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RATE of a Ship of War is its diſtinction as to 


ted by the Length and Breadth of the Gun-deck, 
the Number of Tuns they contain, and the Num- 
ber of Men and Guns they carry. For ſuch Men 
of War as have their Gun-decks from 159 to 174 
Feet in length, and from 44 co 50 Foot broad: 
Thar contain from 1313 ro 1882 Tuns, that have 
from 706 to 800 Men, and carry from 95 to 115 
Guns: We reckon of the Firſt Rate. 

Second Rate Ships, have their Gun-decks from 
153 to 165 Feet long; and from 41 ro 46 broad: 
Contain from 1086 to 1482 Tuns; and carry from 
524 to 640 Men, and from 84 to 90 Guns. 

Third Rates have their Gun-decks from 142 ro 
158 Feet in length; from 37 to 42 Foot broad: 
They contain from 871 ro 1262 Tuns; carry 
from 389 to 476 Men, and from 64 to 85 Guns. 

Fourth Rates are in length on the Gun-ceck 
from 118 ro 146 Foot, and from 29 to 38 broad: 
They contain from 448 to 915 Tuns; carry from 
226 to 346 Men; and from 48 to 60 Guns, 
Fifth Rates have their Gun-decks from 100 to 
120 Foot long, and from 29 to 31 Feet broad: 
Contain from 259 to 542 Tuns; carry from 145 
to 190 Men; andirom 26 to 44 Guns. | 
| Sixth Rates have their Gun-decks from $7 to 
95 Feet long, and from 22 to 25 Feet broad: 
They contain from 152 ro 236 Tuns; carry from 
50 to 110 Men, and from 16 to 24 Guns. 


Our New-builr Ships are much larger, as well 
as berwgr, than the Old ones of the ſame Rate; and 
that is the Reaſon of the double Numbers all a- 
long; the larger of which expreſs the Proportions 
of the New-builr Ships. 


RATION, is now, in the Army, a word in uſe 
for a certain Proportion of Ammunition- Bread or 
Forrage diſtributed ro every Man in ie Army, as 
his Portion for ſuch a Time. 
RAVISHMENT de Garde was Writ that 
formerly lay for the Guardian by Nite Service, 
or in Soccage, againſt him that took away from him 
the Body of his Ward, 


RAYS of Light witkt Regard t Optichs, ate 
b Sir J. Newton conſidered, as the 2 Pr 


that wonderful Fluid; and that as well (l, +: 197 


ſucceſſive in the ſame Lines as contemprr 


veral Lines: For tis manifeſt that iglit conſiſts 


— 


of Parts both ſucceſſive and conteinyuraty , 2 
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The 


Bigneſs and Capacity; and this is uſually accoun- 
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ed, and he ſnews that the Cauſe of Reflexion is 
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The incomparable Sir J. Newton in his Opr. 
Book 2. Part 3. p. 65. After having premiſed p. 50. 
that thoſe Surfaces of tranſparent Bodies reflect the 
greateſt Quantity of Light, which have the grea- 
teſt Refracting Power; and alſo that in the Con- 
fines of equally refracting Mediums there is no 
Reflexion; and at pag. 45. Thar the Tranſparent 
parts of Bodies according to their ſeveral Sizes 
muſt reflect Rays of one Colour, and traſmit thoſe 
of another on the ſame Grounds, that thin Plates 
or Bubbles do tranſmit or reflect thoſe Rays; 
which he takes to be the ground of all their Co- 
lours: proceeds, in his Eighth Propoſition to enquire 
into the Cauſe of the Rays of Lights being reflect- 


not the impinging of Light on the ſolid or imper- 
vious Parts of Bodies as hath commonly been be- 
lieved as appears from the following Conſiderati- 
ons. , 


(1) Thar in the Paſſage of Light * of Glaſs 


— 


(4) Where 2 Glaſſes touch one another, ax h 
ſhews in the firſt Obſervation, there is no ſenſible 
Reflexion, yer why ſhould not the Rays of Light 
impinge on the Parts of Glaſs, as much when con 
tiguous to other Glaſs, as when ſo to Air? ; 

(5) When the Top of a Bubble of Water in 
Obſ. 17. at laſt began to grow very thin, there 
was ſo very little Light reflected from ir, that j; 
appeared intenſely black; and yet round about 
where the Water was thicker, the Reflexion was 
ſo ſtrong as to make the Water to appear very 
white. 

Nor is it only at the leaft Thickneſs of Bubble; 
and thin Plates that there is no manifeſt Reflexion 
but at many others continually greater and greater: 
For he found (in Obſer. 15.) that Rays of the ſame 
Colour were by turns tranſmitted at one Thick. 
neſs, and reflected at another, for an indeterminate 
Number of Succeſſions; and yet in the Surface of 
the thinned Body, where ir is of any one Thick. 


into Air, there is a Reflexion as ſtrong as in its 
Paſſage our of Air into Glaſs, and rather ſome- 
thing ſtronger, and much ſtronger than in its Paſ- 
{age our of Glaſs into Water: And it ſeems not 
probable that Air ſhould have more reflecting 
Parts than Water er Glaſs. Bur if that could be 
ſuppoſed it would not do, becauſe the Reflexion is 
as ſtrong or ſtronger when the Air is drawn away 
from the Glaſs (as ſuppoſe in the exhauſted Re- 
ceiver of Mr. Boyles Air- pump) as when it is adja- 
, | 
(2) If Light in its Paſſage from Glaſs ro Air be 
incident more obliquely than at an Angle of 40 or 41 


gr. it is wholly reflected; bur if leſs obliquely, it is 


in a great Meaſure tranſmitted. Now it is not to be 
imagined that Light at one Degree of Obliquity 
ſhould meet with Pores enough in the Air to tranſ- 
mit the greateſt Part of it, and at another Degree 
of Obliquiry ſhould meet with nothing but Parts 
to reflett it wholly; eſpecially conſidering that in 


its Paſſage out of Air into Glaſs, how obliquely 


ſoever it falls, it finds Pores enough in the Glaſs 
to tranſmit the greateſt Part of it · If it be ſaid, 
that it is not reflected by the Air but by the ut- 
moſt Superficial Farts of the Glaſs; there is till 
the ſame Difficulty : Beſides, that ſuch a Suppo- 
ſition is un-intelligible, and will alſo appear to be 


falſe by applying Water behind ſome part of the 


Glaſs inſtead of Air. For ſo in a convenient Ob- 
liquity of the Rays, as ſuppoſe of 45 or 46 gr. 


at which they are all reflected where the Air is ad- 


jacent to the Glaſs, they ſnall be in a great Mea- 
ſure rran{mirred where the Water is adjacent to 
it: Which argues, that their Reflexion or Tranſ- 


miſſion depends on the Conſtitution of the Air and 


Water behind the Glaſs, and not on the ſtriking of 
the Rays upon the Parts of the Glaſs. 


(3) If the Colours made by a Priſm placed at 


the Entrance of a Beam of Light into a darkned 
Room, be ſucceſſively caſt on a ſecond Priſm pla- 
ced at a greater Diſtance from the former, in 
ſuch manner that they are all alike incident upon 


it ; rhe ſecond Priſm may be ſo enclined to the 


Incident Rays, that thoſe which are of a blue Co- 
lour ſhall all be reflected by it, and yer thoſe of a 
red Colour pretty copiouſly tranſmitted. Now if 
the Reflexion be cauſed by the Parts of Air and 
Glaſs, how comes the Blue, at the ſame Obliquiry 
of Incidence, wholly to impinge on thoſe Parts ſo 
as to be all reflected, and yet the Red find Pores 
enough to be in a great Meaſure tranſmitted ? 


neſs, there are as many Parts for the Rays to im. 
| pinge on, as where it is of any other Thickneſs, 
(6) If Reflexion were cauſed by the Parts of 

{ reflecting Bodies, it would be impoſſible for thin 
Plates or Bubbles at the ſame place to reflect the 
Rays of one Colour and tranſmit thoſe of another, 
as by the 13 and 15 Obſervations tis plain they 
do: For it is not to be imagined that at one Place 


the Rays which (for Inſtance ) exhibit a Blu, 


ſhould have the Fortune to daſh upon the F] 
and thoſe which exhibit a Red ſhould fall upon t.: 
Pores of the Body: And then ar another Place, 
where the Body is either a little thicker or thin- 


ner ; that on the contrary, the Blue ſhould fall on 


its Pores, and the Red upon its Parts poliſhed, 
(7) Were the Rays of Light reflected by im- 


pinging on the ſolid Parts of Bodies, their Refe- 
xions from theſe Bodies could not be ſo regular as 


they are. For in poliſhing with Sand, Glaſs, Putty, 


or Tripoly; it is not to be imagined that thoſe 


Subſtances can by grating and fretting the Glass 


that all their Surfaces ſhall be truly plane or truly 
ſpherical, and look all the ſame way, fo as toge- 
ther ro compoſe one even Surface. The ſmaller 


indeed the Particles of theſe Subſtances are, the 
ſmaller will the Scratches be, by which they con- 
tinually fret and wear away the Glaſs untill it be 


poliſhed: But be they never ſo ſmall they can 
wear away the Glaſs no otherwiſe than by grating 


and ſcratching ir, and breaking off the Protube- 


rances ; and they poliſh ir no otherwiſe than by 
bringing its roughneſs to a very fine Grain, ſo that 
the Scratchings upon it become too ſmall ro be vi- 
fible. And then if Light were reflected by im, 
pinging upon the ſolid Parts of the Glaſs, it would 


| be ſcattered as much by the moſt poliſhed Glaſs as 


by the rougheſt : Wherefore it remains a Pro- 
blem, how Glaſs poliſhed by fretting Subſtances 
can reflect Light ſo regularly as it doth ; and this 
can't well be ſolved, unleſs the Reflexion of the 
Ray be effected, not by a ſingle Point of the te. 
flecting Body, bur by ſome Power of the Body 
which is evenly diffuſed all over irs Surface, and 
by which it acts upon the Ray without immediate 
contact, for that the Parts of Bodies do act on 
Light at a diſtance, he ſnews in another Place. 
(See Light.) And if Light be reflected not 185 
pinging on the ſolid Parts of Bodies but by ow 
other Principle, tis probable that theſe Rays whic 


reflect 


bring all irs leaſt Particles to an accurate Poliſh, ſo 


do impinge on the folid Parts of Bodies, arc 10. 
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iected bur ſtiſted and loft in the Bodies; for other-Priſm or object Glaſs, juft as if there were a hole 
wiſe two Sorts of Reflexions muſt be allowed. jrhro' it. See Sir I,. Newt. Obſerv. 1. 4. and 8th. 
Should all the Rays be reflected which impinge | of Part 1. Book 2. of his Opticks. | 
; on the Internal Parts of Water or Chryſtal, rheſe | Ir hath been diſcovered by that Excellent Da- 
3 Subſlances would rather have a cloudy, chan a niſh Aſtronomer, Mr. Romer; that tho the Moti- 
'F tranſparent Colour. To make Bodies look black on of the Rays of Light coming from us to the 
many of the Rays mult be ſtopr, retained and loſt Sun be amazingly ſwift, yer it is by no means in- 
in them, and it ſeems not probable that any Rays | ſtantaneous. And the Velocity of that Motion may 
can be ſtopt and ſtifled in them, which do not | be thus determined, in the Figure annexed ; ler the 
impinge on their Parts. After this he ſnews in | Circle H/ REF repreſent the EarthsAnnual Orbit, 
Prop. 9. That Bodies refle& and refract Light by one deſcribed by its Revolution round the Sun, which 
and the ſame Power variouſly exerciſed in various j ſuppoſe placed in 4, Ler the Point B repreſent 
Circumſtances; as appears from ſeveral Confidera- the Planet Fup:rer, caſting a Shadow backwards 
tions. 1. Becauſe when Light goes out of Glaſs towards thoſe Parts which lie behind him in re- 
into Air, as obliquely as it can polſibly do, if its; ſpect to the Sun. Let the little Circle D RC de- 
Incidence be made {till more oblique, it becomes note the Orbit of any one of the Satellites of Ju- 
totally reflected; for the Power of the Glaſs after piter, revolving round that Planer placed in B. 
it hath refracted the Light as obliquely as is poſ- And let the Chord G F be in length equal to the 
fible, if the Incidence become ſtill more oblique, i Semi-diameter of the Earth's Annual Orbit AE, or 


becomes too ſtrong to let any of irs Rays go thro, 4 H: As let alſo L K be, on the other hand. 
and conſequently cauſe a Total Reflexion. 2. Be-| 


cauſe Light is alternately reflected and tranſmitted 
by thin Plates of Glaſs for many Succeſſions, ac- 
cording as the Thickneſs of the Glaſs increaſes in 
Arithmetical Progreſſion; for here the Thickneſs 
of the Glaſs determines whether the Power by which 
Glaſs acts upon Light, ſhall cauſe it to be reflected, 
or permit it to be tranſmitted. And, 3. Becauſe 
thoſe Surfaces of Tranſparent Bodies, which have 
3 the greateſt refracting Power, reflect the greateſt 
Bj Quantity of Light, as was ſhewn in the firſt Pro- 
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poſition. . | | 
And in the Latin Edition of his Opticks towards 
Ty the End, under the 21{t Query, he ſhews that the 
BR Cauſe of Reflevion and Refrattion both, is only the 
Attraction of the Parr of the Body acting upon the 
Rays of Light at a little diſtance, as they paſs out 
of, or thro the Surface of the Glaſs. (See Light.) 
Por as the Rays paſs our of Glaſs into a Vacuum, 
they are always infected towards the Glaſs ; and 
50 if they fall on the Vacuum roo obliquely, they will H 
return again to the Glaſs, and be totally reflected. | 
Now this Phznomenon can't be attributed ro the 
Reſiſtance of the Vacuum, ( which is nothing) but 
muſt be attributed ro ſome force in rhe Glaſs, 
which reduces or draws back the Rays after they = 
are gotren our of the Glaſs into the Vacuum, For- | = 
if the hinder Surface of the Glaſs be covered with A N 
clear Water, Oil, pellucid and liquid Honey, a | K | * 
Solution of ſublimate, Sc. Then the Rays which oy 5 
_ otherwiſe would have reflefed, will paſs into that . — 
Liquor. And this ſhews plainly that the Rays are 8 8 
not reflected, till after they have paſs d the hinder] 


Surface of the Glaſs, or are beginning to go out off All this ſuppoſed, tis plain that theſe Immer/ons 
it, For if as they are going our, they fall into any | of Fupirer's Satellites into his Shadow, and thoſe 


% 
AQ 


ww 


4 — = —— — a ” -— — - 
3 . % N n „ - . — —— — — — - 
NI 8 . . Pe. £ I — N Sz ” 2 — 1 2 * «0 — - — — - ; - 
: — — — —ů wart ? 2 2 2-488 — N wt = | — — — 1 — — — — wget 
. 1 A . c - — as wi. > os * 7 3 CM et 4 1 g — SW > —— — — — - — — ho — — — ee —— 1 "I 2 — = =; - — — — 
2 1 — * — gr y - . : 0 — — — - — * * * — — — 4 == a — — — — —— „ 
: . ' — 122 : - I 8 0 - : — — = — — - — 9 — 222 5 2 = 
2 6 CI F _ — 3 GE. i CD — — ro —  - ; — — Ty 7 — . og — 9 > 5 - ia RES 7. OE Ceo rn re . 2 
4 — . "wt W * : n ce”; — i Late 83 — —— . 50 Ag. 4 R IE = i — bs _— — pf 2 2 2 St N 2 —— - —— — 2 
. . — : * 2 7 _ n . . 9 : g n _ = = x . . 4 * 2. — — * = 2 — - I 2 E c * 8 — 4 = "I N 
1 " A P a * * == 7 » IT, — 2 — * * * - 2 Y * * 2 1 @ py my a * = a — — — — 4 2 W — 7 = 
. a l * 33 — _ . ABB — _ 33 — : p 2 N d . . fogd ra ; i _ 3 SES. —— — — 2 1 a — 2 — — — ——— — — 
* , r gg] 50 3 1 _ . * 5 a * 24 »C 8. l r D . — * == ; ara 2 — ang — : - * — - : 
N * 3 - —_ 3 8 "1 : . g 3 3 * * 8 . . — 2 8 : Es, BI OR ON 3 —_— o a 
way _ DF. 5 rn, . 4 : 2 4 > ” . CS n my A — — — _ ACT. E yr 1 K r a —_ _— 2 — - 2 3 N 4 * = — - 4 
S Magpie it 0 . ** — 5 - r —_ — x. — * 5 7 1 X, . * 1 RL IE ex Date —_ Sl - Wer. = 0 1 * 2 -- 2M re : 
bh = of TAIT * As - * gs on 2 r — 1 — p — — — = WV - C * s ＋ - e OS — : — : 7 : WET — US —__ 
WO - £2 ns ge _— 5 — Af 55 — ——— — * . * — 22 F r = 3 . % — — "IP oe DS MEL oy — N — oo : - 5 Os os 2 2 — . ——— 
- SI4Y A 4 4 : * 3 2 - „ — * q r 3 — 3 13 nas” 4 2 — 9 — —_— . . 32 3 ww * — b - +. I. b _ - - WW > 3 8 - n 
. — — — - —— 2 r 33 WI PR ao et — — I — — — ——— 22 ; 1 — — __— gy "WH — 2 _- . 
8 ” — wv . „ 2 Ry PTS — RN Pu g———- * 4 — — —— 4 — ws Ia 26 — 95 
q , n __ 4 * r ow LY 2 25 - . r — * — ba = 2 — : TE e 
7 2 . i" ye — __ as —_ 2 - — —— — — * 2 5 Fa — 
* 2 : - — 0 5 — — 94 
2 © - — 2 4 N * — 2 839 — - _ _ 
p — — * 2 1 - 
nen A — 


of the Liquors above-mentioned, they then go on} only which happen from their Conjunction to Mt 
in the Courſe they were in before; becauſe the; their Oppoſition with that Planet, can be viſible i. 
FF ArrraCtion of the Glaſs is balanced, by the Artra-| to the Inhabirants of the Earth, which live within Wl 
Aion of the Parts of the Liquor. the Semi-circle HGFE : And thoſe Emerſjons out 1 
a And this appears yet plainer, by the Compreſſi- of his Shadow, and thole only which happen from 1 | 
4 on of two Priſms, or Object Glaſſes of a long Te- I the Satellites Oppoſition to their Conjunction with Wt 
4 leſcope, together, when one is plain, and the other Jupiter again, can be viſible to ſuch as live under bh 


= 2 lirtle Conrzex, for then they will neither exactly 
= ouch, nor yer be at any conſiderable diſtance one 
64 from another, as it may be not above the >= 
part of an Inch, | 


For then the Rays which 
hinder Surface of the firſt Gl 
reflected and turn a 
the 2“ Glaſs ha 


the Semi- circle HL KE : Becauſe the Interpoſiti- 
on of the Body of Jupiter, hinders both from be- 
ing viſible. Tis apparent alſo, that an Obſerver 
placed in F, if the Motion of Light were inſtanta- 
at paſſing out of the] neous, would ſee the Immerſion of a Satellite 
aſs would have been] into the Shadow ar the ſame Moment of abſolute 


gain to it; if the Diſtanee of Time, as another would do if placed in G; and 
4 been conſiderable, will now all 


- —_ * * 
„ — 
b 8 — 
— w h — : 
— — — 
— ol 
b 7 \ 


A... it would be the ſame thing on the other fide with 
1 readily in that part, paſs through the Second regard to the Points K and L. 


1 
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But if the Propagation of Light take up any ſen- 
fible Time, tis plain that the Obſervers poſited in 
G and L, being nearer to Jupiter by an entire Semi- 
diameter of the Magnus Orbis, than thoſe in F, 
and K; muſt needs ſee the Immerſions and Emer- 
fions a little ſooner than thoſe can do; and from 
the Space of Time which is proportionable to that 
Semi-diameter of the Earth's Annual Orbit, may 
Eſtimation be made of the Velocity of the Rays of 
Light; and fo the thing is in Fact: For when ever 
the Earth is in that Parr of irs Orbit which 1s 
neareſt to Fup/ter, the Immerſions of the Satellites 
into his Shadow do anticipate the mean Time 
which they ſhould happen in, according to Cal- 
culation ; as when the Earth is in the oppoſite 
Parts of the Orbit, they do really appear later than 
by Calculation they ſhould do. And ſo they will 
appear later to an Obſerver placed in F. than to 
one placed in G; and the Emerſions later to one in 
X, than to one in L: As Mr. Romer firſt found, and 
is now agreed on by all Aſtronomers. There was 
indeed ſome doubt about this matter ſtarted by 
Caſſini; but our Accurate Mr. Hallsy Savilian Pro- 
feſſor of Geometry at Oxford, hath cleared up all 
the Difficulty ; and demonſtrated that this Pro- 
greſſive Motion of the Rays of Light, ro ſuch a 
Diſtance, and in ſuch a given Time, is abſolutely 
neceſſary ro account for the Phenomena of the 
Eclipſes of the Satellites of Jupiter. And as ro 
the Time, or with what determinate Velocity the 
Rays move, Mr. Romer judged that it required 
about Eleven Minutes of an Hour, for the Light 
reflected from Jupiter, to move the Length of the 
Chord FG in the Figure above; or the Diſtance 
of the Semi-diamerer of the Earths Annual Or- 
bit: Bur this, by Caſſini's more accurate Obſerva- 
tions ſeems to be much leſſened, for according to 


him it can't be above 7 Min. and 5 Seconds. Sup- 


poſe then it be reckoned at 9 Minutes, which is 
the Medium between Romer's Eleven, and Caſſini's 
Seven. Then will the Motion of Light be ſo pro- 
digious ſwift, as ro move about Eighty Millions of 
Miles in 9 Minutes: Thar is 8888888 Miles in a 
Minute; and 148148 Miles in a Second; and 
74074 Miles in a half Second, or while you can 


- pronounce One, Two, diſtinctly. 


A Motion, rho' not inſtantaneous, as no one can 
de; yer fo wonderfully ſwift, that the Motion of a 
zullet from the Mouth ofa Cannon, or (any ſuch 


like Velocity of a Body projected, ) is like the 


creeping of a Snail, the Motion of the Leggs of the 
{znavus, or the Imperceptible Pace of the Hand of 
a Clock, when compared with it: Nay, the Mo- 
tion of the Earth it ſelf in the Annual Orbit, 
which yet is pretty ſwift, ( viz. at the Rate of 33 


Engliſh Miles in a Second) is not the Ten Thou— 


ſandth part of the Velocity of the Rays of Light. 


From which very ſurpriſing Propoſition, the In- 
genious Mr. HHiſton deduces thele Corollaries. 


1. That the Eclipſes of the Sun, Moon, or Sa- 
tellites of Jupiter, do not happen at the ſame Mo- 
ent of Time, that they appear to us to do. 


2. That the more remote any Planets are from 
us, the longer will be the Diſtance between the 


true and apparent Time of their Eclipſes: Thus, 


tho' the Moon's Eclipſes will appear to us to be 
nearly at the ſame Time, at which they really 
happen; yet thoſe of the Sun muſt appear later, 


thoſe of the Satellites of Jupiter, later 


— 
thoſe of Saturn's Satellites, lateſt of 1 5 and 


Planers in the Heavens, are not their true and real 
ones at any Tune of Obſervation, 


4. Suppoſing the Diſtance of the fixed Stars gy, 
us to be ſo immenſely great, as we have all Fo 
Reaſon in the World to conclude it to be , and : 
which rhe Diſtance of the Sun from us hardly bon 
any ſenſible Proportion; tis plain that the 1; . 
of the fixed Stars cannot come to us in = 
Hours, nor in many Days nor Weeks; perhaps 
not in ſome Months Time. So thar, as that Ec 
cellent Mathematician the Honourable Mr. Franck 
Roberts, was once in Diſcourſe ſuggeſting to me. 
if rhe Author of Nature ſhould pleaſe to annjhi. 
late Hrius, or any other fixed Star; it might he 
3 Months Time before we ſhould miſs him and 
find his Place vacant in the Heavens. N 


REACTION : See Rpulſe. 

REACTION ; The Naturaliſts ſay, that Re. 
action is directly contrary and equal to Action, in 
Bodies. Or the mutual Actions of two Bodies 
ſtriking one againſt another are exactly equal 
but made with contrary Directions. Or yet in 
other words by the Action and Reaction of By. 
dies one on another, there are produced equal 
Changes in each; and thoſe Changes are impreſſed 
towards (directly) contrary Parts, er ways, This 
will be beſt underſtood by Inſtances : For, wha. 
ever Body preſſes or draws another, is equally 
preſſed or drawn by it again. If any one prels 2 
Stone with his Finger, his Finger is as much preſſed 
by the Stone: If a Horſe by a Rope, Sc. draw a 
Stone, the Horſe ſhall equally be drawn by the 
Stone; for the Rope being ſtretched both ways 
endeavours to relax it (elf again, and by that 
means will draw the Horſe towards the Stone; 
and will as much hinder the Progreflion of the 
Horſe, as it forwards the Proceſſion of the Stone. 


force any way change its Motion ; it ſelf will un- 
dergo the ſame Change in its own proper Motion, 
bur towards contrary Parts, from the Reaction of 
that Body, and the Equality of its mutual Preit- 
on. By theſe Actions are produced equal Chan- 
ges, not indeed of the Velocities, but of the Mei- 
ons of Bodies; (7. e. in ſuch Bodies as have no 
Impediment any other way ) for the Changes of 
their Velocities, being made towards contrat) 
Parts, ( becauſe the Motions are equally changed) 
are reciprocally proportional to the Bodies them- 
lives. | 
REAFFORESTED is uſed, where a Foteſt 
hath been Diaffareſted, and then made a Foreſt 4 
gain: As the Foreſt of Dean, by 20 Car. 2. 
REAP-Towel, or Rip-Towel, was formerly 4 


| Gratuiry or Reward given ro Cuſtomary I enen's, 


when they had Reaped their Lord's Corn. 
_ REAR-Half-Files, are the 3 Hindermoſt Ranks 
of a Battallion when it is drawn vp & deep. 
REAR-Line of an Army encamped ; 8 the 
ſecond Line: this lies about 4oo or 599 Yares di 
fant from the firſt Line, which is called the F 
Line. Sometimes there is a Third, which 1s calic 
the Reſerve Line. | 
REAR-Ra1k, is the laſt Rank of a Battallion 


When drawn up. | | 
4 REA- 


3. The apparent Places of the Sun, ang * 


If any Body lighting againſt another doth by its 
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EASON or &eſon, and, as ſome ſeem to write] from that Side of the Quadrant that is contiguous 
il. me truly, 8 Pieces, are thoſe Pieces of] to the Edge of the n RE 
Timber which lie under the Beams on the Brick or | RECLUSE, is one that by reaſon of his or 
Timber in the Side of a Houſe. i HOLES her Order in Religion is ſhur up, and. cannor ftir 
REASONABLE-41id, was a Duty claimed by | our of a Cloyſter, Se. See Littleton, Sect. 434. 
be Lord of Fee of his Tenants, holding in Soc-] RECOGNITIO is the Impannel of a Jury or 
cage or Knights Service to marry his Daughter, or | the Inqueſt. of 12 or more legal Men, who were 
to make his Son Knight. therefore called Recognitores. Sa, habere Recogni- 
REBATE, is the Difference between a certain | rem, Was to have a Trial or Verdict of Jurors ; 
Quantity of Money, due at a certain Day, and for Liberty of which a Fine was formerly paid ro 
the preſent Value or Worth of it; or in other|the Ring. Recognitio Nove Aſſiſe, is a new. Trial. 
words, how much leſs a Man ouglit to pay, who] RECTA Direfrix, is a Line in Conicks made 
pays at the preſent, a dumm of Money nor.due | by the mutual Interſection of the Vertical Plane, 
till a certain Number of Years, Sc. are expired, | with the Plane of the Baſe. De la Hire. : | 
On this ſee an Act both from Equity and a Ma-| RECTA Priſa Regis, was formerly a Right the 
thematical Calculus in the Acta Eruditorum Lipſie, King claimed of raking out of every Ship laden 
from OFober, 1683. by G. G. Leibnit. with Wines, One Butt or Pipe, before the Maſt, 
REBELLIOUS Aſfembly, is a gathering toge- and Another behind it, as a Cuſtom or Duty due 
ther of Twelve or more Perſons, intending or go-| to the Crown. K. Edw. 1. in his Charter of Pri- 
| ing about practiſing or putting in Ure unlawful- vileges ro the Barons of the Cinque P orts, among 
ly, and of their own Authority, to change any | other things diſcharges them particularly from this 
Laws, Statutes; &c. ro deſtroy Encloſures, break | Duty. | ff 
down Banks of Fiſti-ponds, &c. unlawfully to get! REC TAIIO, was a word formerly yſed for a 
common; io deſtroy Deer in Parks, Coneys in| Claim of Right ; or an Appeal to the Law, for the 
Warrens, Doves in Dove Houſes, Fiſh in Ponds, | Recovery of ſuch a Claimed Right. So alſo the 
to burn Stacks of Corn, or to abate Rents or Prizes| Word 3 | 
of Victuals, Sc. See Ch. 1. Mar. 12. and 1. RECTITUDO was then uſed for a R:ght or 
Eli 3. 17. 85 | Legal Due; and Oblations and Tithes were called 
REBELLUM in ſome of our Old Charters ſig- Redtitudines Dei. e 
nifies the ſame as a Rejoinder, Replication, or . 1 5 
Anſwer in a Court of Equity. REC CTIFICATION of Curves. To what hath 
' RECEIVER is commonly uſed in the Civil] been ſaid on this Point under Ref:fying in Vol. 1. 
Law in an ill Senſe, for one that receives ſtolen | and under Cyclozd in Vol. 2. twill be proper to 
Goods, and conceals them; but when annexed | add, what the ingenious Mr. Morvre advances in 
to other words, tis uſed in a very good one; as | his Illuſtrious Specimens of the Uſe and Advanta- 
the | 2 | 5 5 ges of the Doctrine of Fluxions: Where he ſaith, 
RECEIVER of the Fines, which is an Officer] that the Rectification of Curve Lines will be ob- 
that receives the Money of all ſuch as compound | tain'd, if we conſider the Fluxion of the Curve as 
with the Crown upon an Original Writ in the |a Hypothenuſe of a Rectangular Triangle, whoſe 
Court of Chancery. There is alſo the ſ ſides are the Fluxions of the Ordinate and Abſciſſe. 
RECEIVER General of the Dutchy of Lanca- But in the Expreſſion of this Hypotlienuſe, care 
ſter, which gathers in all Fines, Forfeitures, Afﬀeſ-|muſt be taken that only one of the Fluxions be 
ments, Sc. within that Dutch... remaining, as alſo only one of the indeterminate 
RECEPTACLE of the Chyle, was known and | Quantities, viz. that Whoſe Fluxion is retain d. 
deſcribed by. Bartholomeus Euſtachius many Years| Some Examples will render this clear, 5 
before the Diſcovery of the Lacteal Veins, vid. The right Sine C B being 5 
Neil's Anatom. p. 47, 48. In living Bodies this] given, to find the Arch A C. 
Receptacle is eaſily found, but with greater dif- Let A B= x. CB==y. OA 
ficulty in luch as are dead. It lies about the de- . CE the Fluxion of the 
ſcending Trunk of the great Artery, between the] Abſciſſe, ED the Fluxion of 
Celiack and Emulgent Arteries, ſurrounded by ſe- the Ordinate, CD the Fluxi- 
veral Lymphatick Glands, which are called Glan-| on of the Arch CA. From the 
dul Lumbares, which diſcharge their Lympha into | Property of the Circle 2rx © 
ir, It appears to be only a large Bag formed -by | 1 5 5 
the Union of the ſecond Order of Lacteals, and | = xx =, whence 2rx = 2xx= 2, and there- 
many n „ B wy into it; it will] __ 8 . MM 
contain about an Ounce of Water. Sometimes in ani 4 
Brutes as well as in Men, it is divided into two or g. Not 82 


— 


=y xx S 


three Parts, which at laſt unite into one Duct a- „ | 

bo ae None: of 4 Gooſe-quill. 2 = bis * 
NATION of a Plane, is the Number 8 = 

of Degrees which any Dial Plane lies or falls back- 8 — 8 * . 
ward from the Zenith. This is found eaſily by the rr = 2rx + xx | rr - yy 11255 
means of long Rules, and a Quadrant; for having 0 | 
drawn an Horizontal Line on the Plane, by a — 1 4 
Level or Quadrant, and to it another Line at therefore C D = = X 77 
Right. angles, to which apply a Ruler ſo, tat — — 
one End of it may hang over or reach beyond the My Un 


Plane : Then will a Quadrant applied to the under — — — 4 


Edge of that Ruler, ſhew you, the Degrees and] = r — 5 2 
Minutes of the Plane's Reclination; accounting | 3 LESS: + and cenloquentiy 
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1.4 x and the Fluxion of the right Sine 


”n © 


4 . —_— . 1 4 — he 
2 — 4 


> OT <> end 


. 


r — be thro 


if r 


the ſeveral Members of it be multiplied into 15. | 


and then the flowing Quantity of each be taken, 
we {hall have the length of the Arch A C. After 
the (attic manner, giving the verſed Sine, the ſame 
Atek may be found. For reſuming the Equation 
wund above 27x 2 = 295 we have 7 = 


* * K*, but C Dy = xx þyy = xx + 


. 7 7 


ri 2 7 

© 0 89 0 9 0 

1 „ re e . — n 
71 xXx — 2r xxx TANK x +> 
nnn I bs if Bd I SM is 2 . »& + 
q . * F 4 BY 2 8 : 

„5 21 "PP 2 | 8 

710 2 rn ” : | ; 


r —— — —; that is, (reducing 


r _— l TAC - WY — : . 


— 


all to the ſame Denominator, and expunging 


2777 Ranges > 3 7 OT _ 
contradictory Terms) , whence CD 
zT Xx & K 


= rx „ and conſequently the length of the 


Do 


!? OI 
Arch AC may be eafily found from what is ſaid 

The Fluxion of the Curve Line is ſometimes 
mote eafily found by comparing the two fimilar 
Triangles CED, CBO, for this Proportion ariſes, 


wn into an infinite Series, and | 


| 


Chord AD, the Triangles IGH, ABD are ſimi 


— 


— 


= dx — x and therefore 1 H? (=1G6Gy 4 


at otra — 


—— — 


dx — XX, 


H) = ddxx — dexx; from whence 1H — 


— 


dx = xx 


* 


dx — xx Vx / 
3: FE BY. 0 


885 l 3 1 
| quently Al = 2d x =24/dx =2AD, This Cor: 
I cluſion may alſo be very eaſily deduc'd nat Fg 
known Property of the Tangent. For fince the 


little part of ir, as IH, is always parallel to the 


lar, 


whence AB: AD: : GH: IH, that is, x: Jr: 


Ce 
the help of the Fluxion IH alſo, we may inveſti. 
gate the Area of the Cycloid. The Fluxion of che 


| Area AEI, is the Rectangle EIG = drr — . 


— 


— 


| * | x dx = xx 


9 dx xXx. Bur the Fluxion of the Portion 
ABD is the ſame ; therefore the Area AEI and the 
correſpondent Portion (of the Circle) ABD, are 


oB: CO : : CD, that is for the Circle Var * always equal. 


iv #43 7 0 . 7 . 0: 1 * 


The Curve of che 
Cycloid may be de- 
termin d by the ſame 
Method too. Let ALK 

be a Semi - Cyclcid, 
| | whoſe generating Cir- 
#11. Sp ce 8 ADL. Having 
F R any point as B in the 
Diameter AL, draw 


I. 


El parallel to the Baſe LK meeting the Peripheus of 


the Circle in the point D; complear the Rectangle 
AEIB, and draw FH parallel to EI and infinitely 
near to it, as alſo BI cutting FH in G, and the Curve 
AK in H. Put AL =4. AB (EI) = x. GH 


. Ir is known chat the right Line BG is every 


where equal to the Summ of rhe Arch AD and the 


right Sine BD; whenee tis manifeſt, that the 


Fluxion IG is alſo the Aggregate of the Fluxions 
of the Arch AD and the right Sine BD. But 
che Fluxion of the Arch AD was found = 


— —— 


-- 


\/ dx = xx 


BD 


C\Fz; * NY ” * 
. # 8 * » 


* a 


ill be found to be dv = 2x therefore 1G 


«> 
« i 


24/ dx == xx; 


BDE, DC, BC 


| Let AB be the Curve of A 
the Parabola, whole Axis is 
AF, Parameter 4; let AE 
= x, EB Z=, AB=;, 


e | 5 * nn 
=I. The Equation ex- | 
preiſing the Nature of the 1 0 
} | ; „ 
Parabola, being a x =, we have 4x =2)) 


whence x = 20); but B Co = BDy + CD; 


— — 


| Aa 
4 
! 
i . . -” 
* - 
9 ® 
8 


5 e dee . 45 . $78 
that is 23 =xx + J) H 10 = 
| . | 
| 111 


| 49* yy + aay by and therefore & 2 V +4 


— — ————— 


3 | 4 


— — — 


1 * * 


ö =» „ + 4 aa. If now by this Expreſſion / 


ä  ——— ———— 


% + 1a be thrown into an infinite Series, che 


14 = | 2 | 
Curve AB will eaſily be known. It appears fa. 
ther, char giving an Hyperbolica/ S340, this Curre 


xx/dd = ds . „ 


x: xx/dx, therefore IH = dx dx $4 By 
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| C Court of- Requeſts was taken away by 16,17. Cat. t. 
is alſo given, and vice verſa. For 14% = 9 


See Court of Requeſts, in Vol. 1. 


8 is the Space REFINING is the Art of ſeparating all other 
x +544, and conſequently 2 4 18 23 our pe from Gold and Silver, 26d this 5 perform- | .. 
ot 7 eds | | „ 
whoſe Fluxion is 7 VET * Ba 1 ed N n ; | 11 
Space is no other than the Exteriour (Equilareral The End of Refining is the Separation of 
Hyperbola ABEG, whoſe Semi-aris N % all other Bodies 1 50 Gold and = al which 
irs Abſciſſe AE =), an d its Ordinate EG uy. op he is performed 4 ways, vis. by Parting ; by the 
For the Menſuration of 4 Surface deſcrib d by the Teſt : by the Almond Furnace or the Sweep ; and 
' Converſion of a Curve round its Axis; 0 oh by Mercury. 1. Parting is done with the Aqua- 
aſſume for the Fluxion of it, a Cylindrick Sabere fortis. Some Refiners, to make the Aqua-fortis, 
ficies, whoſe Altitude is the Fluxion of the Curve, take Sale Peter 3 pound, and Dantzick (not En- 
and whofe diſtance from the Axis is che e %) Vitriol 2 pound (for the Engliſh Vitriol 
Applicare correſponding ro that Fluxion, Ex 8. makes a weaker Water, and Dirty Colourd Ver- 
Ler AC be the Arch of a 5 e diter, and wholly ſpoils it.) After they are well 
round the Axis AD, generates a 3 Volts 4 P e, they Dit 100 
ficies, which we would meaſure. Now 1 pound of the Materials, put into a Caft-Tron Pot, 
Fluxion of the Arch is already found 18 * after this manner. . a 
e . Build a Furnace 2 Yards high ar. 52 at 
FX. DE 1 „ ſthe top place in your Tron Pot: To which fit a 
55 — which if we hip ly. by the Peg: | Head 65 Fach, like the Head of a large Diſtilla- 
| Ni. tion for Chymical Oyls, which muſt have a large 
88 T . Belly, branching ir ſelf our 8 Inches from the Iron 
phery belonging to the Radius BC, chat is, by Pot, into 3 Branches; one whereof in the midſt, 
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5 comes directly ſtraight forward, two other Late- 
— / 2r x— xx ( putting — the Ratio of the | ral ones come Obliquely : All which Branches 
7 r 


are 4 or 5 Inches hollow in Diameter, and 5 or 5 
long. To theſe Branches are fitted Glaſs Bodies, 
Narrow and Hollow at both Ends, Large and 
Globous in the Midſt. Theſe muſt be exceeding- 


3 ly well Luted on with Colcothar, Rags, Flour and 

RECTUM, was uſed formerly for a Trial: jhites of Eggs. To this firſt Glaſs Body is Luted „ 
Commune Rectum was a Trial at Law; or in com- on another Glaſs, of the ſame Figure and Size, 1 
e in Law: And Stare ad Rectum, was Re in order 8. alike in all, till they come to the 
to ſtand Trial. | | 


. Receiver, which is an Ordinary Gallon Glaſs, All 
REDUNDANT Hyperbola is one ſo called, be- 


| Theſe Rows of 'Glaſſes lie on Boards, ſhelving 
cauſe ir exceeds the ConicalgSections, in the | from the Head to the Receiver, The two Upper 
Number of irs Hyperbolical Legs; being a Tri- Receivers or Glaſs Bodies need Exceeding good 
ple Hyperbola with fix . Hyperbolical Legs: See | Luting, for the reſt Ordinary Lute will ſerve. 
Curves. e * 


Circumference ro the Radius) we ſhall have * 
for the Fluxion of the ſpherical Superficies, and 
conſequently that Superficies ir (elf, is cx, 


* 


| | | The Lute is made of good Lome, ſome Horſe- 
5 EE | 5 I dung, and a little Colcothar ; although the two for- 
RED-Book of the Exchequer is a M. S. Vol. of 8 do well. 5 * oi 8 
ſeveral Miſcellany Treatiſes, in the keeping of the | A little Fire and that of Newcaſtle-Coals does the 
Queen's Remembrancer in that Office; in it are the Work. And you need never Break or Unlute any 
Number of the Hides of Land, in many Coun- of the Receivers, but the Lowermoſt. 
ries, before the Conqueſt, &c. See Bp. Nicholſon s] The Aqua-fortis being Diſtilled off, is pur into a 
Heiſt. Library. rr. & large Earthen Por, and there is added of Fine Sil- 
 RED-ſeer, when a Piece of Iron in a Smith's | ver, one or two Penny weight ( which is called Fi- 
Fire of his Forge is heated roo much, ir will Red- | xes ) ro every Pound of Aqua-fortis, which with- 
ſeer, as they call it, that is, break or crack under in 4 hours, will purge it from all Dirt and Impu» 
the Hammer, while it is working berween hot and | rity, and make ir fit for Parting, which is thus 
9 1 o 5 5 5 
* „ If their Silver Gilt be Fine enough for Mie, 
RE. Extent in the Law, is a Second Extend they only Melt it in a Wind Furnace, and Caſt it, 
made on Lands or Tenements, on a Complaint | Melted, into a large Tub of Water, that they may 
om Bo the former Extent was partially per- have ir in {mall Pieces; but if it be bur Standard, 
: 3 ; |] rhey firſt Fine it on the Teſt. Theſe ſmall Pieces 
REEVE of a Church is tae Guardian of it; or taken from the Water, being well Dryed, are put 
the Church-Warden; as Shire-Reeve is the Sheriff, into a Glaſs Taper-faſhion'd, a Foot High, and 7 
* 3 of a County; and Port- Reeve the | Inches at the Bottom ; and then the Glaſſes are · 
Varden of a Port, or Haven. 3 | Legend with Aqua. fortis about 2 thirds of it, and 
| 3 et in a Runge of Iron covered 2 Inches deep with 
„ Was ar EIN in a Monaſtery | Sand, and a Genele Charcoal. Ere is made under it, 
_ - 7 ag Friars, Nuns, Sc. uſually Di- 3 Bubbles will ſoon ariſe, and the Water 
nd « 3 A alſo run over. If ſo they take off the Glaſſes. and 
3 ORFs Rferendarius, was a Term | hold them till ir doth Deforoiihete SIE —.— 
0 a | 85 uch 4 by 1 7 * oh our of it into a Veſſel which is at Hand. 
, auch on as a Maſter of Requeſt | Lead be Mix ith it | ep it 
Wi he King er Queen, amonet os de lens peek - 8 with it, they cannot keep it 
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cold. Some call this Red-ſhire, 
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if rr — y be thrown into an infinite Series and | . . | 

6 ; = dx - xx and therefore 1H? ( 
the ſeveral Members of it be multiplied into v). | | 
and then the flowing Quantity of each be taken, 


we ſhall have the length of the Arch A C. After 
the (attie manner, giving the verſed: Sine, the ſame 
Arch'may be found, For reſuming the Equation 


fonndt above 2rx — 2xx = 2), we havey = 


rx & x, but CDy=xx T= xx + 


72 


= r* Xx = 2rxxx + xxx 3 
* 3 — — * a — — & I + 
: 79 . 


x = 2rxxx T EY 
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27. Xx — XX | | PEE | 
All ro the ſame Denominator, and expunging 


" ; | 1 | 3 
( contradictory Tetms ) — „ Whence CD 
0 27 X—= XX... 

4 = r , and conſequently the length of the 


—— 


N A 2rx—xx* 
. Arch AC may 
| | already. N 
0 The Fluxion of the Curve Line is ſometimes 
1 more eaſily found by comparing the two ſimilar 
| Triangles CED, CBO, for this Proportion ariſes, 
SB: CO : : CD, chat is for the Circle 4/ 27x = xx 


rx: 


be eaſily found from what is {aid 


* 


A/ 21—xx_ 


The Curve of rhe 
Cycloid may be de- 
termind by the {ame 
Method too. Let ALK 
be a Semi- Cyclcid, 


9—— 


F 


Bl parallel to the Baſe LK 


AK in H. Put AL = d. AB (EI) = x. GH = 


Fluxion IG is alſo the Aggregate of the Fluxions 


of the Arch AD and the right Sine BD. But 


the Fluxion of the Arch AD was found = 


"ko: ax and the Fluxion of the right Sine 


* d = xx 


4A 


83D wall be found to be 5 6 — 2XX therefore IG 


PF, + 
7 4 - 


Mis, | 1 
4 6 2 dx - XN; 


cluſion may alſo be very eaſily deduc'd fr 
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5 dx — xx, 
G HY) 


= ddxx — dxxx; from whence IH= 
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13 Tn 
quently Al = 2d x =24/dx = 2AD, This Con- 
known Property of the Tangent. For 1 


litrle part of ir, as IH, is always parallel to the 
Chord AD, the Triangles IGH, ABD are ſimilar, 


whence AB: AD: : GH: IH, that is, x: Ax: 


”m— 


ö 


x: v dx, therefore IH = * dx dx * 55 


| * EY 
the help of the Fluxion IH alſo, we may inveſti. 
gate the Area of the Cycloid. The Fluxion of the 


Area AEI, is the Rectangle EIG = des 1 


— 


— — 


dx = xx 


1 dæ BA xx. Bur the Fluxion of the Portion 
ABD is the ſame ; therefore the Area AEI and the 
correſpondent Portion (of the Circle) ABD, are 
always equal. . : 


Let AB be the Curve of A 
the Parabola, whole Axis is 

AF, Parameter 4; let AE 
. „„ EB, AB. 


B Dx, DC, BC 


| whoſe generating Cir- : 
| cle is ADL. Having 

any point as B in the 

Diameter AL, draw 
f K meeting the Peripheus of 
the Circle in the point D; compleat the Rectangle 
AEIB, and draw FH parallel ro EI and infinitely. 
near to it, as alſo BI cutting FH in G, and the Curve 


' 
I 
: 
, 


i 


| 


x. Ir is known char the right Line BG is every 
where equal to the Summ of the Arch AD and the 
right Sine BD; whenee tis manifeſt, that the 


=2. The Equation ex- > 


preiſing the Nature of the 


FF 
Parabola, being a x = yy, we have 4x =2) 55 


whence x 27; but B CY = BD + CDs 

. 33 4 
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that is 
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4)* % + aayy, and therefore 2=y V +%. 
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% 244 be thrown into an infinite Series, the 
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Curve AB will eaſily be known. Ir appears fat. 


| ther, that giving an Hyperbolica! Space, tlis Curie 
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Court of Requeſts was taken away by 16,17, Car. f. 
See Court of Requeſts, in Vol. 1, 
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is alſo given, and vice verſa, For 14% = 9 
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e Abel a —.— and its Ordinate EG = x. all other Bodies from Gold and ver, Nag 
5 For 0 Meataraticn of a Surface deſcribd by the | 4 72 7 8 3 Ls "ng 7 5 Y = 7 
Converſion of a Curve round its Axis; we are ro, b * * 2 % * cs 1; doe wil the Aqua- 
aſſume for the Fluxion of it, a Cylindrick Super- 1 PR 2 S A . 
kcies, whoſe Altitude is the Fluxion of the Curve, fe 1 8 3 wg . * 
and whofe diſtance from the Axis is the Ordinate 5 72 1 _ n 
ler 40 be dhe eh of « Circle, which ocnng ue a weaker Warer, and Dirry Colour Yo 
3 r. 7 a Samar. diter, and Wholly ſpoils it. er they are we 
ond the is AD, genre a berical aver: 2 Fa ata a Morn, they Diſc 
cies, | | 


ay — | pound of the Materials, put into a Caſt-Iron Por, 
Fluxion of rhe Arch 1s already found to be y_ P For this inner | 
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SE SEP I *. 1 1. pe; the top place in your Iron Por: To which fir a 
EY — , which if we multiply by the Peri- | Head of Earth, like the Head of a large Diſtilla- 
a/ UXA—XX SE tion for Chymical Oyls, which muſt have a large 


; i ; Belly, branching ir ſelf out 8 Inches from the Iron 
phery belonging to the Radius BC, rhar is, by | Pot, into 3 Branches; one whereof in the midſt, 
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c 1 m_— | comes directly ſtraight forward, two other Late- 
Vir (putting — the Ratio of the | ral ones come Obliquely : All which Branches 
1 | | 1 | 


ſare 4 or 5 Inches hollow in Diameter, and 5 or 5 


Circumference ro the Radius) we ſhall have cx|long. To rheſe Branches are fitted Glaſs Bodies, 
for the Fluxion of the {ſpherical Superficies, and 


| conſequently chat Superficies it (elf, is c. Globous in the Midſt. Theſe muſt be exceeding- 


ly well Luted on with Colcothar, Rags, Flour and 


| RECTUM, was uſed formerly for a Trial: Hpites of Eggs. To this firſt Glaſs Body is Luted 


Commune Rectum was a Trial at Law; or in com- 


8 on another Glaſs, of rhe {ame Figure and Size, 
mon Courſe of Law: And Stare ad Rectum, was 


and in order 8. alike in all, til they come to the 


to ſtand Trial. . I Keceiver, which is an Ordinary Gallon Glaſs, All 
REDUNDANT Hyperbola is one ſo called, be- 


Theſe Rows of Glaſſes lie on Boards, ſhelving 
cauſe ir exceeds rhe ConicalgdSections, in the | from the Head to the Receiver. The two Upper 


Number of its Hyperbolical Legs; being a Tri- Receivers or Glaſs Bodies need Exceeding good 
8 Hyperbola with fix Hyperbolical Legs: See Luting, tor the reſt Ordinary Lute will ſerve. 
Curves. 


| The Lute is made of good Lome, ſome Horſe- 
. „„ dung, and a little Colcothar; although the two for- 

RED-Book of the Exchequer is a M. S. Vol. of mer do well. 
ſeveral Miſcellany Treatiſes, in the keeping of the | A little Fire and that of Newcaſtle-Coals does the 
Queen's Remembrancer in that Office; in it are the 


| Work. And you need never Break or Unlute any 
Number of the Hides of Land, in many Coun- | 


i et | of the Receivers, but the Lowermoſt. | 
ries, before the Conqueſt, Sc. See Bp. Nzcholſon's The Aqua-fortis being Diſtilled off, is pur into a 
Hiſt. Library, N FED large Earthen Por, and there is added of Fine Si- 
_ RED-ſeer, when a Piece of Iron in a Smith's | yer, one or two Penny weight (which is called Fi- 
Fire of his Forge is heated roo much, it will Red- 


| * | es) ro every Pound of Aqua-fortis, which with- 
ſeer, as they call it, that is, break or crack under in 4 hours, will purge it from all Dirt and Impu- 


t for Parting, which is thus 


the Hammer, while it is working between hot and | rity, and make it fi 
cold. Some call this Red-ſhire, REES > Tod . 


* If their Silver Gilt be Fine enough for Wire, 
RE. Extent in the Law, is a Second Extend they only Melt it in a Wind Furnace, and Caſt it, 
made on Lands or Tenements, on a Complaint | Melted, into a large Tub of Warer, that they may 
m_ nt the former Extent was partially per- | have it in ſmall Pieces; but if it be but Standard, 

ned. i 1 they firſt Fine it on the Teſt. Theſe ſmall Piece 
REE VE of a Church is the Guardian of it; or bo from the Warer, 145 well Dryed a ee 
the Church-W arden; as Shire-Reeve is the Sheriff, into a Glaſs Taper-faſhion'd, a Foot High and 7 
or Guardian of a County; and Port-Reeve the Inches at the Bottom ; and then the Glaſſes are 
Warden of a Port, or Hayen 3 with Aqua- fortis about 2 thirds of it, and 
3 3 | et in a Runge of Iron covered 2 Inches deep with 

eee 5 * . a Monaſtery Sand, and Dans Chana thu is made — 5 it. 
e 5 s, Friars, Nuns, Sc. ulually Di-| Small Bubbles will ſoon ariſe, and the Warer 
1 F „ | alſo run over. If ſo they take off the Glaſſes, and 
ERENDARY, Rferendarius, was a Term : 


hold them till 1 
uled by the Old Saxons, as appears by. Grants and eg elle doth Deforvyſtere— or cle 9 8 


| O! „ | our ſome of ir into a Veſſel which is at Hand 
33 luch a Perſon as a Maſter of Requeſt| If Lead be Mixed with it, they cannot keep it 
as tot 5 ng or Queen, among us before rhe | from Running over, 
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Build a Furnace 2 Yards high or more; and at 


Narrow and Hollow at both Ends, Large and 


5Q 2 ; When 


the Sand with their Conduit Water for an hour, and 


R E F 


„2 — 


this Ebullition, it will Riſe no more. | 

The Greenneſs of the Water, manifeſteth the 
Quantity of Copper contained in it. = 

If the Water Boil over, twill Penetrate the 
Bricks and Mod. | | 

They commonly let ir ſtand a Night on the 
Tron-Range, with a gentle Heat under it, and in 
the Morning ſoftly pour off the Mater impregna- 
ted with all the Silver; all the Gold lying like 
black Dirt at the bottom; which being waſhed 
our is put into ſmall Parting-glaſſes, and ſet over 


then the Water poured off, This is repeated 5 or 


6 rimes, to Separate the Salt from the Gold, which 


is now fir to be melted, and caſt into Ingots. 


To regain the Silver, they have large Round 
IVaſhing Bowls, lined within with melted Rofin 
and Pitch (for otherwiſe the Vater would eat the 
Wood, and penetrate the ſides of the Bow!) co- 
vered with Copper Plates 10 Inches long, 6 Wide, 
and Haff or more thick. Into which Bowis they 


pour good ſtore of Water (the more, the berter | 


the Verditer) and then the Silver Water, which 
working on the ſofter Metal of Copper, leaves all 
the Silver in moſt fine Sand at the Bottom, and 
Sides of the Bowl, and Plates of Copper; which 
being taken out, is Waſhed, Dryed and Melted for 


any Ule. 


If any Braſs or Shreffe Metal be in the Plates, 
they gather very little of the Silver; the Larter 
mixing with the Silver. | 

With the Copper-water, poured off from the Sil- 
ver, and Whiting, Verditer, is made thus. They 
put into a Tub a Hundred Pound weight of Mhi- 
ting, and thereon pour the Copper-water, and ſtir 
them together every Day, for ſome Hours roge- 
ther. And when the Water grows pale, they 


take it our, and ſet by for farther Ule, and pour 


on more of the Green Water ; and fo continue till 
the Verditer be made; which being taken our, is 
laid on large Pieces of Chalk in the Sun, till it be 


dry for the Market. | : 
The Water mention'd to be taken from the Ver- 
diter, is put into a Copper, and boiled till it comes 


ro the Thickneſs of Water-Gruel, now principal- 
ly conſiſting of Salt-Peter reduced, ( moſt of the 
Spirit of Vitriol being gone with the Copper into 
the Verditer,) a Diſh full whereof being put into 
the other Materials, for Aqua-fortis, is Re-diſtil- 
led, and makes a Double-water, almoſt Twice as 
good as that without it. 3 

2. By the Jeſt, all Metals are ſeparated from 
Silver, except Gold, becauſe they ſwim over it, 
when they are all melted together. b 

The Teſt is thus made, They have an Tron 


Mould, Oval, and two Inches Deep. Ar the Bot- 
tom hereof are 3 Arches of Tron, ſet at Equal 


Diſtances, 2 Fingers wide, if the great Diameter 
of it be T4 Inches long; and ſo proportionable in 
Greater or Leſſer Teſts, This Cavity they fill 
with fine Powder of Bone-Aſhes, moiſtened with 


lixivium, made with Soap-Aſhes. Some uſe Cakes 


of Pct- Aſhes, or other Aſhes well cleanſed, and 
ſo preſſed well together with a Muller, that it be- 


comes very cloſe and ſmooth at the Top. There 
is left above, a Cavity in the Midſt of it, to con- 


tain the me/red Silver. This Cavity is made grea- 


teſt in the Middle; for the Bone-Aſhes come up 


parallel ro the Circumference of the Mould ; only 
a ſmall Channel in that End, which is moſt re- 


| 
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When the Water hath been once Quieted, from | more from the Blaſt, for the Running of of tl. 
Baſer Metals, and ſo is made Declive to the = 


ter of the Tef, where tis not aboy 
oy 0 4 8 | 
he Teſt thus made, is ſer Annealin 
and then tis ſer in a Chimney a Vard "= Ver 
rallel almoſt ro the Noſe of a great Pair of Bel 
lows ; and then therein is put the Silver. Wär 
being covered all over with Billets of Barke( 5 
the Blaſt begins, and continues all the while 
ſtrongly. The Lead, purify'd from all Silke, 
(which they call the Soap of Metals) firſt _ 5 
melts down with the Silver, and then the Lead 
and Copper ſwim at the Top, and run over © 
Teſt. Whoſe Motion the Refiner helps with 2 long 
Ro@ of Iron drawn along the Surface of the 91 
ver towards the fore- mention d Sit; and often 
ſtirring all the Metal, that the Impurer may the 
better riſe; and by continuing this Courſe Sepy 
ration is made in 2 or 3 Hours, Ine wy 

The greateſt part of the Lead flies away in 
Smoak, | wy 

If the Lead be gone before all the Copper, twil 
riſe in ſmall Red-fiery Bubbles ; and then they ſay 
the Metal Drives, and mult add more Lead, The 
force of the Blaſt drives the Higher Metals to the 
lower fide of the Teſt, and helps its running 
over. 

When the Silver is fully Fired, it looks like 
moſt pure Quick-ſilver ; and then they take or 
their Sogs and ler it Cool, In the Cooling, the Sil. 
ver will frequently from the Middle, ſpring up in 
{mall Rays, and fall down again, If moiſt Silver 
be put into that which is melted,” twill ſpring into 
the Fire. | | EE 
A good Teſt will ſerve two or three Frings. 


e halt an Inc 


So ſoon as the Silver will hold together, they 
take ir out of the Teſt, and bear it on an Anvil 
into a round Figure, for the Melting- Pot; which 
being ſet in a Vind- Furnace, ſurrounded win 
Coal, and covered with an Iron-Cap that no Cha- 
coal fall into it, is then melted. | en 

If any Dreſs or Filth be in the Melting. Pet, they 
throw in ſome Tincal, which gathers the Drofs to- 
gether, that it may be ſeparated from it. 

Theſe Melting-Pots are never Burned, but only 
Dryed, and laſt a whole Day, if they be not ſuf- 
fered to Cool; bur if they once Cool, they infalli- 
bly Crack. I 

3. In the Almond-Furnace or ſweep, all ſorts of 
Metals are ſeparated from Cinders, parts of melting 
Pots, Teſts, Brick, and all other harder Eadies; 
which mult be firſt beaten into ſmall Pieces with a 
Hammer on an Tron- Plate. i | es 

Thoſe which ſtick bur ſuperficially to the Sil. 
ver, they Yaſh off thus; they have a Wooden 
round Inſtrument 2 Foot wide, ſomewhat hollow 
in the Middle, with a Handle on each ſide. On 
this they put the Materials, and hold them in 4 
Tub of Water below the Surface, and ſo waving 
ir to and fro, all the /izhter and /ogfer matter 15 
ſeparated from the Metal. 

The Furnace is 6 feet High, 4 feet Wide, and 
2 feet Thick, made of Brick; having a Hole in the 
Midſt, at the Top 8 Inches over, growing Nar- 
rower towards the Bottom of ir, where on the 
Fore- part, it ends in a {mall Hole, environed with 
a Semi-circle of Tron, to keep the Molten Met. 
Abour the Middle of the Back, there 15 another 
Hole to receive the Noſe of a great Pair of Bl 


lows. 5 When 
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e Furnace is Annealed with Charcoal [found in the direct Axis, ſo may any rellected 
5 I Her 00 throw two or three Shovels of Coal, [Dial be alſo made by help of any Point found in 
to one of the fore-mention'd Stuff, and ſo pro- the reflected Axis. + 7 F 
ceed during the whole Work, which continues And in regard the reflected Axis for rhe moſt 
three Days and Nights, without Intermiſſion. Af- part will fall above the Horizon of the Glaſs. with- 
ter Eight or Ten Hours the Meral begins to run; ſout the Window, ſo that no Point chere can be fix- 
and when the Receiver below is pretty full, they ſed, therefore a Point muſt be found in the ſaid re- 
lade it out with an Iron-Ladle, and caſt it into flected Axis continued below che Horizontal of the 
Sows in Cavities, or Forms, made with Aſhes, {aid Glaſs, until it touch the Ground or Floor of | 
They frequently ſtop the Paſſage-hole with Cin- the Room in ſome part of the Meridian formerly | 
ders to keep in the Heat; and when they think a drawn, which Point will be rhe Point in the re- 
Quantiry of Meral is melted, they Unſtop the Hole [verſed Axis deſired, and may be found, as fol- 
co pals it off. | N . ; e 
If the Stuff be hard to Flux, they throw in ſome] One End of the Thred, being fized at or in the 
Slag { which is the Rerement of Iron) to give ir Centre of the {aid Glaſs, move the other End 
Fuſion, wy | thereof in the Meridian formerly drawn below 
A ftinking blue Smcak proceeds from rhe Fur- the ſaid Glaſs, until the ſaid reverſed Axis be de- 
nace, and all By-ſtanders put on the Colour of Dead preſſed below the Horizon, as the direct Axis was 
Men. 3 elevated above the Horizon, which may be done 
To get the Sl ver from thoſe Metals, and to- Re- by applying the Side or Edge of a Quadrant to the | 
fine their Copper from the Litharge, they now uſe | Thred, and moving the End thereof to and fro in 
no other Art than that of the Teſt, the ſaid Meridian, until rhe Thred with a Plum- 
4. By Quick-ſitver the Filings of Gold and Silver met cur the ſame Degree as the Pole is above the 
are ſeparated from Duſt, Sc. This Duſt is put into Horizontal Glaſs, and then that Point where the 
a2 Hand-Mill with Quick-falver, and being conti- End of the Thred toucheth the Meridian either on 
nually Turned upon that and the Metals, an Amal- the Floor or Wall of the Room, is the Foint in the 
gama is made of them, and Fair Water poured reflected reveried Axis joughr for. 
in, carries off the Duſt as it runs out again by a, Now if the reverſed Axis cannot be drawn from 
[mall Quill. ; 5 | rhe Glaſs by reaſon of the jerting of the Window 
This Amalgama is put into an Iron, with a Bole- or other impediment, that Point in the reverſe 
head ſet into the Fire, having a long Iron Neck 3 Axis may be found by a Line parallel thereto, by 
Feet long, to Which is fitted a Receiver. The Fire fixing one End of it on the Glaſs, and the other 
Diftilis off the Mercury into the Receiver, and the End in the Meridian, ſo as that ir may be parallel 
Gold and Silver remains in the Bolt-head. to the Floor or Wall in which the reverſed Axis- 


| we point will fall, and find the Axis-point from that 
REFLECTED Dialling is the Art of deſcribing 


| other End of the Larh: ſo if the ſame Diſtance be 
_ Hour-lines, Azimuths, Parallels of Declinarion, or] ſer from that Point backward in the Meridian on 


of Altitude, Sc. and all the Furniture of Dials ; the Floor, as is the Lath, the Point will be found 
on ſuch Places as the Suns direct Rays can never in the reverſed Axis deſired. 8 

come to directly, but only by the help of ſome} Thus having found a Point in the reflected re- 
reflecting Surface; as ſuppole on the Ceilipg of a verſed Axis; it is not hard, by help whereof and 


Room, Sc. where the Beams may be reflected by the Horizontal Dial, to draw the reflected Hour- 
a piece of Looking-glaſs placed on the Board, lines on any Ceiling or Wall, be it never ſo con- 
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Stool or Tranſome of a Window ; or other conve- cave or convex. 
nient place: And this may be done either by a To do which: Firſt note, that all fraighr Lines 
Glaſs placed Horizontally, or at oblique Angles to in any projection on any Plane, do always repre- 
the Horizon. ; l 1 ſent great Circles in the Sphere, ſuch are all the 
1, If the Glaſs be placed Horizontally, you may, Hour. lines. | 8 5 
by che following Method, upon any Wall or Cei- Place the Centre of this Horizontal Dial in che 
ling of a Room, where that Glaſs can reflect a Centre of the Glaſs, the Hour-lines of the ſaid 
Spot of Light, draw true Hour Lines, Furniture, &c. Dial being horizontal, and the Merid ian of the 
tho the Surface be never fo irregular, as convex, World, which may be done by Plumb-lines let 
_ concave, or of any form whatſoever. ffall from the Meridian on the Ceiling : Then fix 
| Firſt, draw on Paſt-board or other Material, or the End of a Thread or Silk in the ſaid Centre of 
ger made in Braſs an Horizontal Dial for the La- rhe Dial or Glaſs, and draw ir directly over any 
rirade propoſed. | Hour-line on the Dial which you intend to draw 
Then by the help of the Azimuth, or at the! ar the further fide of the Room, arid there let one 
time when the Sun is in the Meridian; or by hold or faſten thar Thread with a ſmall Nail. 


rk, rhe Fob gy of 3 may 8 Then in the Point formerly found on the rever- 
rawn. teveral Lines on the Ceiling, Floor, and ſed Axis on the Floor, fi her Th 
Walls of the Room: ſo as in reſpect of the Cen- ob og 


] ( as formerly was done in rhe Centre of the Dia 
tre of the Glaſs they may be in the true Meridian- then take 88 Thread, and make it juſt tonch hs 
circle of the World: For if right Lines were ex- Thread (on the Hour-line of the Horizontal Dial 
rended from the Centre of the faid Glaſs by any extended) in any Point thereof, it matters not 

Point, though elevated in any of thoſe Lines ſo where - abouts, and mark where the End of that 
drawn, ir would be directly in the Meridian- circle Thread toucheth the Wall or Ceiling, and there 
of och _ 3 Fe f wake ſome Mark or Point. 

Do all retective Dialling is performed from hen again move the ſame Thread higher 
_ Pr 2 in Opt icke, which is, That the Angle lower at pleaſure, till it, as formerly, ach (ald 

We ] of Inc: 3 equal to the Angle of Reflection. And ſame Hour-thread, and mark again where-abou:s 

1 as any direct Dial may be made by help of a Point en the Wall or Ceiling, the End of the laid Thread 
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alſo roucherh. In like manner may be found more 
Points ar pleaſure, but any two will be ſufficient 
for the projecting or drawing any Hour-line on 


any Plane, how irregular ſoever. For if you move 


a Thread, and alſo your Eye to and fro, until you 
bring the ſaid Thread directly between your Eye 
and the Points formerly found, you may project 
thereby as many Points as you pleaſe at every An- 
ole of the Wall or Ceilings whereby the reflected 
Hour-line may be exactly drawn. 

Again, in like manner remove the ſaid Thread 
faſtned in the Centre of the Horizontal Dial, 
( which alſo is the Centre of the Glaſs ) on any 
other Hour-line deſired to be drawn, and as be- 
fore faſten the other End of the Thread, by a 
{ma!l Nail, or otherwiſe at the further Side of the 
Room, but ſo that the ſaid Thread may lie juſt on 
the Hour: line propoſed to be drawn on the Hort- 
zontal Dial. Then ( as before) take the Thread 
faſtened in the Point on the reflected Axis, and 
bring it to touch the Thread of rhe» Hour-line in 


any part thereof, and mark where the End of that 


Thread toucheth the ſaid Wall or Ceiling: Then 
again as before) move the ſaid Thread ſo, as 
that it only touch the, ſaid Thread of the Hour. line 
in any other part thereof, and alſo mark where 
the End of that Thread toucheth the ſaid Wall or 
Ceiling : So is there found two Points on the Wall 
or Ceiling, being in the reflected Hour-line defi- 
red, by help of which two Points the whole Hour- 
line may be drawn ; for if ( as before ) a Thread 
be ſo ſituated, that it may interpole between the 
Eye and the ſaid two Points found, you may make 
many Points at pleaſure, whereunto the ſaid 


Thread may allo interpoſe, which for more Con- 


veniency may be made at every Angle or bending 
of the Wall or Ceiling, be they never ſo many: 
So that if Lines be drawn from Point to point, 
that ſaid reflected Hour- line will be allo exactly 
drawn. | ; : 

In like manner may the Hour-lines be drawn 
10, that the Reflex or Spot of the Sun from the 
iaid Horizontal Glaſs ſituated in the {aid Win- 


dow { as before) ſhining amongſt the ſaid re- 


flecked Hour-lines drawn on the Wall or Cei- 
ting, will exactly ſhew the Hour of the Day de- 
Hred. | | 

Nou if Lines be drawn round about the ſaid 
Room, equal to the Horizon of the ſaid Glaſs, it 
will ſhew when the Sun is in or near the Hori- 
20n. 985 


To draw the Aquator and Tropicks on any Wall or | 


Ceiling to any Horizontal reflecting Glaſs. 


1. To draw the reflected Equator or Equinoctial-line} 
on the Wall or Ceiling, which repreſents a great | 


Circle, D 


Take the Thread fixed in the Centre of the 
Glals, and move the End thereof to and fro in the 
Meridian: line drawn on the Ceiling, until by help 
of a Quadrant the ſaid Thread be elevated equal 
the Complement of the Latitude, (Which will 
be always perpendicular to the reverſed Axis) 
marking in the Meridian where the end of that 
Thread falls, then on that Point and the {aid Me- 


vichian line on the Ceiling erect a perpendicular 


Line, which Line may be continued on any Plane 
„ atſoever, and is the reflected Equinoctial-line 
geirrcd, Lag hr 


— 


Note that all great Circles are right Lines and 
are always drawn or projected from à 54 
Line... * right 


2. To draw the Tropicks, Note, that all Par, "RO 
7898 are leſſer Circles, and are Conich ge. 


4 


Firſt, make or rake out of ſome Book a Table 


of the Sun's Altitude for each Hour of the Da 


calculared for rhe Place of the Latitude propoſed. 
when the Sun is in either of the Tropicks. Th, ; 
take the Thread fixed in the Centre of the Gl 
and by applying one Side of a Quadrant to the by 
Thread, and moving one End of it to and iro 
the Hour-line propoſed, elevate the ſaid Ties 
anſwerable to the Suns height in that Hour _ 
he is in that Tropick you defire to draw 3 
mark where the End of chat Phread to elevated 
roucherh in that Hour- line propoſed. So may you 
in like manner find a ſeveral Point in each Hour 
line for the Suns height in that Tropick, whereby 
a Line may be drawn on the Wall or Ceiling 50 
Point to point formerly made in the ſaid Hour. 
lines, which the Tropick deſired. 

In like manner may any Parallel of Declination 
be drawn: If there be firſt calculated a Table of 
the Sun's Altitude at all Hours of the Day, when 
the Sun hath any Declination propoſed, whereby 
may be drawn either rhe Parallels of the Sun's 
place, or the Parallels of the Length of theDay. 


To draw the Parallels of Declination to any r. 


fected Glaſs moſt eaſily, by help of a Trigon 
firſt made on Paſt-bcard or other Material, 


Fix the Trigon to the reflected reverſed Axis] 
ſo that the Centre of the Trigon may be in the 
Centre of the Glaſs, then will the Equinoctial on 
the Trigon be perpendicular to the ſaid Axis: 


Then gake the Thread fixed in the Centre of the 


Glaſs, and lay it along either of rhe Tropicks, or 
other Parallels of Declination required, which is 


-drawn on the ſaid Trigon, which Thread muſt be 


continued ſo, that the End thereof may touch ary 
Hour-line, and on that Hour-line mark the Point 
of Touch, the Thread being till laid on the {ame 
Parallel of Declination on the Trigon: In the ſame 
manner find a Point in each Hour-line, Laſtly, 
draw a Line by thoſe Points ſo found, which will 
be the Tropick-line or other Parallel of Declina- 
tion, as the Thread was laid on, on the Trigon. 


To draw the Azimuth-lines on any Wall or Cti- 
ling to any Horizontal reflecting Glaſs, Note, 
that all Azimuihs are great Circles. 


Firſt, find a Vertical-poinr, either above to the 
Zenith, or below to the Nadir of the Glais (by 
ſome called a Perpendicular or Plumb. line) and 
mark in what Point it cuts the Floor of the Room, 
which Point J call the reflected Vertical-poin!, 
wherein the End of a Thread is to be fixed: Fot 
by a Point found in the reflected Axis of the He- 
rixon the Azimuths may be drawn, as by a Hoi. 
found in the reflected Axis of the Equinoctial die 
Hour-lines may be drawn. 4 

Then on Paſt-board or other Material dra Le 
Points of rhe Compaſs or other Degrecs, and 15 
the Centre thereof in the Centre of the Glass, a, 


"BH d. 
the Meridian thereof in the Meridian of the _ 


— — RN a ' lkcoaD?Þ 


or Fe, þ by 


BF 


REF. 


* 


as was ſhewn in drawing the Hour-lines, being 


careful to place it Horizontal. 


Then take the Thread fixed in the place of the 
Glaſs, and draw it over any Azimuth, which is 
defired to be drawn, and at the further fide of the 
Room faſten that Thread with a ſmall Nail as it 
was in drawing the reflected Hour- lines: Then 
take the J hread whoſe End is faſtened in the ſaid 
reflected Vertical-point, and bring thar Thread ſo 
as juſt to touch the ſaid Horizontal Thread, and 
augment it, until the End thereof touch the Wall 
or Ceiling, and there make a Mark or Point. In 
like manner, move the ſaid Thread, whole End 
is faſten'd in the ſaid Vertical-point, higher or 
lower at pleaſure, till as formerly it touch the ſaid 
Horizontal Thread, and mark again where-abouts 
the End thereof toucheth the ſaid Wall or Cei- 
ling: Now by help of theſe rvio Points found in 
the reflected Azimurh-line, the whole Azimuth- 
line may be drawn ; for if ( as before in drawing 
the Hour-lines) a Thread be ſo ſituated, that it 
may interpoſe between the Eye and the ſaid two 
Points, you may make many Points at pleaſure, 
to which the ſaid Thread ſo ſituated may alſo in- 
terpoſe, which may be made at every Angle or 
bending of the Wall or Ceiling (as before) where- 
by the reflected Azimuth- line deſired may be 
drawn. In like manner may the other reflected 
Azimuth- lines be drawn. | 

Alſo there may be Lines drawn parallel to the 
Horizon round about the Room, by help of the 
Thread fixed in the Centre of the Glaſs, and a 
Quadrant for the Elevation thereof, which will 
* the Sun's Altitude at any appearance there- 
Ot. REP * 5 


Thus have I ſhewed the drawing of a reftected Dial 
from an Horizontal Glaſs, with all the uſual Furni- 
ture thereon, though the Wall or Place on which it is 
to be drawn be never ſo gibbous or irregular, or in 


what ſhape ſoever, 


Now the Glaſs may be exactly ſituated Hori- 
zontal, if you draw a reflected Parallel for the 
preſent Day, and know alſo the true Hour, and ſo 
place the Glaſs, that the Spot or Reflex of the Sun 
may fall rhereon on the Ceiling, for there is no 
way by an Inſtrument to do it, the Glaſs is ſo 
(mall. ee 

2. If the Glaſs be placed obliquely, and not pa- 
ralle] to the Horizon, ir will recline with ſome 


Angle from the Zenith, and then to draw the re- 


flected Dial true, theſe two Things are principally 
to be conſidered, | 


1: The Reflected Horizon, 
2. The Reflefted Meridian. 


Note the Horizon and Meridian are two great 
Circles. | | 


1. To draw the refleFed Horizon according to the Si- 
tuation of any reclining Glaſs whatſoever, 


Firſt, let two Pieces of nealed Wire be faſtened 
on the Window on each ſide of the ſaid Glaſs, the 
Ends thereof being without the Room in the Air, 
at whole Ends let there be faſtened a Thread which 
may be pulled ſtraight ar pleaſure, by bending of 
the Wire, then bend thoſe Wires upward or 


downward, until the Thread faſtened at the End 


of each Wire be exactly Horizontal with the Centre 
of the Glaſs, which may be tried by a Quadrant: 
Then I tie a String or Thread croſs the Room, in 
ſuch a Sort that I may from moſt part of the Thread 
ſee the reflecting Glaſs, and therein the {aid Hori- 
zontal Thread without the Room: Then on the 
ſaid Thread croſs the Room, I tie a flipping Knor 
to move to and fro at pleaſure, which Kner I move 
to and fro on the ſaid Thread, until by looking in 
the ſaid Glaſs I find from my Eye the ſaid Knor 
and part of the Horizontal Thread without, all 
as it were in a right Line, the one interpoſing the 
fight of rhe other. Then being careful to keep 
the Knor in that polition, faſten one End of a 
Thread in the place of the Centre of the reclining 
reflecting Glaſs, and bring that Thread fo, as juſt 
to touch the aforeſaid Knor, augmenting that 
Thread, until the End thereot rouch the Wall or 
Ceiling, and there make a Mark or Point, ſo is 
there one Point found on the Wall or Ceiling in 
the reflected Horizon of the World. Then I be- 
gin again, and remove the poſition of that Thread 
( which went overthwart the Room) either higher 
or lower at pleaſure, ſtill having regard that I may 
from the moſt part of the ſaid Thread ſee the re- 
flecting Glaſs, and therein the {ſame Horizontal 
Thread without the Room. Then, as before, I 
move the {aid Knot on the {aid Thread to and fro, 
until (as before) by looking in the ſaid Glaſs I 
find from my Eye the ſaid Knot, and part of the 
Horizontal Thread both in one right Line, the one 
interpoſing the ſight of the other; and by the ſaid 
Knor I bring that Thread, whoſe End is faſtened 
in the Centre of the ſaid Glats, and keeping ir 
juſt ro touch the ſaid Knor, I continue it, until 
the End thereof touch the Wall or Ceiling, as be- 
fore, and there I make another Mark or Point ; 
ſo is there two Points found in the ſaid reflected 
Horizon on the Wall or Ceiling. By which ſaid 
two Points, if a Thread (as before) be fo ſitua- 
red, that it may interpoſe between the Eye and the 
ſaid two Points, there may be many Points to be 
in the ſame Interpoſition of the Thread, which 
(as before) may be made at every bending or 
Angle of the Wall or Ceiling, whereby the refle- 
&ted Horizon deſired may be drawn, by drawing 
a Line from point to point round about the Room ; 
which will be the true reflected Horizon accordin g 
to the Situation of the Glaſs. 


2. To draw the Refleted Meridian, according ts the 
Situation of any Reclining Glaſs what ſoever. 


Firſt, rake a Lath or thin Piece of Wood of any 
convenient Length ar pleaſure, as ſome one and an 
half, or two Foot long, and at each End thereof 
make a Hole, the one to hang a Thread or Plum- 
mer, and the other is to put a ſmall Nail therein 
to faſten it in ſome part of rhe Window over the 


Centre of the Glaſs, ſo that the Thread and Plum- 


met may hang without the Room: Then by help 
of the Sun's Azimuth you may draw the Meridian- 
line, (as before] as if the Glaſs were horizontal, 
and move the Lath with the Thread and Plummer 
at the End of it to and fro, until the Thread and 
Plummer be in the direct Miridian of the World 
with the Centre of the Glaſs. Then (as before * 
tie a Thread croſs the Room; in ſuch fort that 
from or by ſome part of the ſaid Thread both the 
reclining Glaſs and the Thread to which the Plum- 


me is faſtened may be ſeen at one Time. Then 
| | 1 
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| alſo roucherh. In like manner may be found more 
Points at pleaſure, but any two will be ſufficient 
for the projecting or drawing any Hour-line on 


bring it to touch the Thread of rhe» Hour-line in 


| that it only touch a Hh Thread of the Hour-line 


flected Hour-lines drawn on the Wall br Cei- 


fired. WILT 


any Plane, how irregular ſoever. For if you move 
a Thread, and alſo your Eye to and fro, until you 
bring the ſaid Thread directly berween your Eye 
and the Points formerly found, you may project 
thereby as many Points as you pleaſe at every An- 
ole of the Wall or Ceilings whereby the reflected 
Hour-line may be exactly dra vun. 

Again, in like manner remove the ſaid Thread 
faſtned in the Centre of the Horizontal Dial, 
( which alſo is the Centre of the Glaſs ) on any 
other Hour-line defired to be drawn, and as be- 
fore faſten the other End of rhe Thread, by a 
ſmall Nail, or otherwiſe at the further Side of the 
Room, bur ſo that the {aid Thread may lie juſt on 
the Hour-line propoſed to be drawn on the Hori- 
zontal Dial. Then (as before) take the Thread 
faſtened in the Point on the reflected Axis, and 


any part thereof, and mark where the End of that 
Thread toucheth the ſaid Wall or Ceiling: Then 
again as before) move the ſaid Thread ſo, as 


in any other part thereof, and alſo mark where 
the End of that Thread toucheth the ſaid Wall or 
Ceiling : So is there found two Points on the Wall 
or Ceiling, being in the reflected Hour-line defi- 
red, by help of which two Points the whole Hour: 
line may be drawn ; for if ( as before ) a Thread 
be ſo ſituated, that it may interpoſe between the 


Eye and the ſaid two Points found, you may make 
many Points at pleaſure, whereunto the ſaid]. 
Thread may allo interpoſe, which for more Con-| 


veniency may be made ar every Angle or bending 


of the Wall or Ceiling, be they never ſo many: 


So that if Lines be drawn from Point to point, 
that ſaid reflected Hour- line will be alſo exactly 
drawn, * 8 FF 

In like manner may the Hour-lines be drawn 
1o, that the Reflex or Spot of the Sun from the 
laid Horizontal Glaſs ſituated in the {aid Win- 
dow ( as before ) ſhining amongſt the ſaid re- 


ling, will exactly ſhew the Hour of the Day de- 


Now if Lines be drawn round about the ſaid 
Room, equal to the Horizon of the ſaid Glaſs, it 
will ſhew when the Sun is in or near the Hori- 
ZOn. | N OLDS 


To draw the Aquator and Tropicks on any Wall or| 


Ceiling to any Horizontal reflecting Glaſs. 


1. To draw the refletted Equator or Eguinoctial. line 
on the Mall or Ceiling, which repreſents à great 
Cutie... 2 5 2 


Take the Thread fixed in the Centre of the 
Glaſs, and move the End thereof to and fro in the 
Meridian: line drawn on the Ceiling, until by help 
of a Quadrant the ſaid Thread be elevated equal 
ro the Complement of the Latitude, (Which will 
be always perpendicular to the reverſed Axis) 


Note thar all great Circles are right Lines 7 
are always drawn or projected from 3 and 
n | right 
2. Todraw the Tropicks. Note, that all Para; 
Declination are leſſer Circles, and are Conick g. 
.. ons. oy 


Firſt; make or rake out of ſome Bo 0 
of the Sun's Altitude for each Hour of 5 þ Table 
calculated for rhe Place of the Latitude propoſe ; 
when the Sun is in either of the Tropicks, Th G 
take the Thread fixed in the Centre of the Clas, 
and by applying one Side of a Quadrant to the fad 
Thread, and moving one End of it to and fro; 
the Hour- line propoſed, elevate the ſaid Thread 
anſwerable t6 the Suns height in that Hour = 
he is in that Tropick you defire ro draw 8 
mark where the End of chat Thread to elevate 
toucheth in that Hour-line-propoſed. So may you 
in like manner find a ſeveral Point in each Hour 
line for the Suns height in that Tropick, whereby 
a Line may be drawn on the Wall or Ceiling hg 
Point to point formerly made in the (aid Hour. 
icy, wich the Tropick deſired. | 
n like manner may any Parallel of Dectinar; 

be arawn : If there 4 firſt calculated a Till of 
the Suns Altitude at all Hours of the Day, whey 


may be drawn either the Parallels of the Suns 
place, or the Parallels of the Length of the Day. 


To draw the Parallels of Declination to any re- 
flefted Glaſs moſt eaſily, by help of a Trigon 
wo firſt made on Paſt- board or other Material, 
Fix the Trigon to the reflected reverſed Axis, 
ſo that the Centre of the Trigon may be in the 
Centre of the Glaſs, then will the Equinoctial on 
the Trigon be perpendicular to the ſaid Aris: 
Glaſs, and lay it along either of cke Tropicks, or 
other Parallels of Declination required, vbich is 
-drawn on the ſaid Trigon, which Thread muſt be 
continued ſo, that the End thereof may touch ary 
Hour-line, and on that Hour-line mark the Point 
of Touch, the Thread being till laid on the fame 
Parallel of Declination on the Trigon: In the ſame 
manner find a Point in each Hour. line. Laſtly, 
draw a Line by thoſe Points fo found, which will 
be the Tropick-line or other Parallel of Declina- 
tion, as the Thread was laid on, on the Trigon. 


a 


To draw the Azimuth-lines on any Wall or Cei- 
ling to any Horizontal reflecting Glaſs, Note, 
that all Azimuths are great Circles. 


Firſt, find a Vertical-poinr, either above to the 


| Zenith, or below to the Nadir of the Glais (by 


ſome. called a Perpendicular or Plumb-line ) an 

mark in what Point it cuts the Floor of the Room, 
which Point J call the reflected Vertical- point. 
wherein the End of a Thread is to be fixed: Fot 
by a Point found in the reflected Axis of the Ho- 
rixon the Azimuths may be drawn, as by a Point 


marking in the Meridian where the end of that] found in the reflected Axis of the Equinoctial the 


Thread falls, then on that Point and the ſaid Me- 


vidian line on the Ceiling erect a perpendicular] 


Hour- lines may be drawn. : 0 
Then on Paſt- board or other Material dra de 


Line, which Line may be continued on any Plane] Points of the Compaſs or other Degrees, and "7 


hatſoever, and is the reflected Equinoctial- line] the Centre thereof in the Centre of the Glals, an- 


Lehred. * 


. 4 4 
che Meridian thereof in the Meridian of che Won oh 


the Sun hath any Declination propoſed, whereby 


Then gake the Thread fixed in the Centre of the 
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areful to place it Horizontal. 

: Then take the Thread fixed in the place of che 
Glaſs, and draw it over any Azimuth, which is 
deſired to be drawn, and at the further fide of the 
Room faſten that Thread with a ſmall Nail as it 
was in drawing the reflected Hour: lines: Then 
take the Thread whoſe End is faſtened in the ſaid 
reflected Vertical-point, and bring thar Thread ſo 
as juſt to touch the ſaid Horizontal Thread, and 
augment it, until the End thereof touch the Wall 
or Ceiling, and there make a Mark or Point. In 
like manner, move the {aid Thread, whoſe End 
is faſten'd in the ſaid Vertical-point, higher or 
lower at pleaſure, till as formerly it touch rhe ſaid 
Horizontal Thread, and mark again where-abours 
the End thereof toucherh the ſaid Wall or Cei- 
ling: Now by help of theſe rwo Points found, in 
the reflected Azimurh-line, the whole Azimuth- 
line may be drawn ; for if ( as before in drawing 
the Hour-lines) a Thread be ſo ſituated, that it 
may interpoſe between the Eye and the ſaid two 
Points, you may make many Points ar pleaſure, 
to which the ſaid Thread ſo ſituated may alſo in- 
rerpoſe, which may be made at every Angle or 
bending of the Wall or Ceiling (as before) where- 
by the reflected Azimuth- line defired may be 
drawn. In like manner may the other reflected 
Azimurh-lines be drawn. | 

Alſo there may be Lines drawn parallel ro the 
Horizon round abour rhe. Room, by help of the 
Thread fixed in the Centre of the Glaſs, and a 
Quadrant for the Elevation thereof, which will 
* the Suns Altitude at any appearance there- 
of. 5 


Thus have I ſhewed the drawing of a reflected Dial 
from an Horizontal Glaſs, with all the uſual Furni- 
ture thereon, though the Wall or Place on which it is 
to be drawn be never ſo gibbous or irregular, or in 


what ſhape ſoever, 


Now the Glaſs may be exactly firuared Hori. 
zontal, if you draw a reflected Parallel for the 
preſent Day, and know alſo the true Hour, and ſo 
place the Glaſs, that the Spot or Reflex of the Sun 
may fall thereon on the Ceiling, for there is no 
way by an Inſtrument to do it, the Glaſs is ſo 
ſmall. 5 e 
2. If the Glaſs be placed obliquely, and not pa- 
rallel ro the Horizon, it will recline with ſome 
Angle from the Zenith, and then to draw the re- 
flected Dial true, theſe two Things are principally 
to be conſidered. | e 


1: The RefleRed Horizon, 

2, The Refle&ed Meridian. 
- Note the Horizon and Meridian are two great 
Circles. 8 e —— 


1, To draw the reflected Horizon according to the Si- 
tuation of any reclining Glaſs whatſoever, 


- Firſt, let two Pieces of nealed Wire be faſtened 
on the Window on each fide of the ſaid Glaſs, the 
Ends thereof being without the Room in the Air, 
at whoſe Ends ler there be faſtened a Thread which 
pulled ftraighr ar pleaſure, by bending of 

bend thoſe Wires upward or 
the Thread faſtened ar the End 


may be 
the Wire, then 
downward, until 


as was ſhewn in drawing the Hour-lines, being 


| 


to the Situation of the Glaſs. 


of each Wire be exactly Horizontal with the Centre 
of the Glaſs, which may be tried by a Quadrant: 
Then I tie a String or Thread croſs the Room, in 
ſuch a Sort that I may from moſt part of the Thread 
ſee the reflecting Glaſs, and therein the {aid Hori- 
zontal Thread without the Room: Then on the 
ſaid Thread croſs the Room, I tie a flipping Knor 
to move to and fro ar pleaſure, which Knor I move 
to and fro on the ſaid Thread, until by looking in 
the ſaid Glaſs I find from my Eye the ſaid Knor 
and part of the Horizontal Thread without, all 
as it were in a right Line, the one interpoſing the 
fight of rhe other. Then being careful to keep 
the Knot in that poſition, faſten one End of a 
Thread in the place of the Centre of the reclining 
reflecting Glaſs, and bring that Thread fo, as juſt 
to touch the aforeſaid Knor, augmenting that 
Thread, until the End thereot rouch the Wall or 
Ceiling, and there make a Mark or Point, ſo is 
there one Point found on the Wall or Ceiling in 
the reflected Horizon of the World. Then I be- 
gin again, and remove the poſition of that Thread 


{( which went overthwart the Room) either higher 


or lower at pleaſure, ſtill having regard that I may 
from the moſt part of the ſaid Thread ſee the re- 
flecting Glaſs, and therein the ſame Horizontal 
Thread without the Room. Then, as before, I 

move the ſaid Knot on the {aid Thread to and fro, 
until (as before) by looking in the ſaid Glaſs IL 
find from my Eye the ſaid Knot, and part of the 
Horizontal Thread both in one right Line, the one 
interpoſing the ſight of the other; and by che ſaid 
Knor I bring that Thread, whoſe End is faſtened 
in the Centre of the ſaid Glaſs, and keeping ir 


juſt ro touch the ſaid Knor, I continue it, until 


the End thereof touch the Wall or Ceiling, as be- 
fore, and there I make another Mark or Point; 
ſo is there two Points found in the ſaid reflected 
Horizon on the Wall or Ceiling. By which ſaid 
two Points, if a Thread (as before) be fo ſitua. 
red, that it may interpoſe between the Eye and the 
ſaid two Points, there may be many Points to be 
in the ſame Interpoſition of the Thread, which 
( as ＋ wh may be made at every bending or 
Angle of the Wall or Ceiling, whereby the refle- 

&ed Horizon deſired may be drawn, by drawing 
a Line from point to point round about the Room; 
which will be the true reflected Horizon according 


2. To draw the Reflected Meridian, according to the 
Situation of any Reclining Glaſs whatſoever, 


Firſt, take a Lath or thin Piece of Wood of any 
convenient Length ar pleaſure, as ſome one and an 
half, or rwo Foot long, and at each End thereof 


make a Hole, the one ro hang a Thread or Plum- 


met, and the other is to put a ſmall Nail therein 
to faſten it in ſome part of the Window over the 
Centre of the Glaſs, ſo thar the Thread and Plum- 


met may hang without the Room: Then by help 


of the Sun's Azimuth you may draw the Meridian- 


line, (as before] as if the Glaſs were horizontal, 


and meve the Lath with the Thread and Plummet 
at the End of it to and fro, until the Thread and 
Plummet be in the direct Miridian of the World 
with the Centre of the Glaſs. Then (as before) 
tie a Thread croſs the Room; in ſuch ſort that 
from or by ſome part of the ſaid Thread both the 
reclining Glaſs and the Thread to which the Plum- 


met is faſtened may be ſeen at one Time. Then 
| (as 
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(as before ) on the ſaid Thread, which croſſes the 
Room, I tie a flipping Knot, which I move to 
and fro on the ſaid String, until by looking in the 
laid Glaſs I find from my Eye the ſaid Knot and 
lome part of the perpendicular T hread without, 
all as it were in one right Line, the one ſhadow- 
ing or interpoſing the fight of the other, being then 
very careful to keep that Knor in the ſame Poſiti- 
on, then take the Thread (the End whereof 
being faſtened in the ſaid Centre of the Glaſs ) 
and bringing it juſt ro rouch the {aid Knor, I aug- 
ment that Thread, until the End thereof touch 
the ſaid Wall or Ceiling, and the ſaid Thread alſo 
touch the Knot, as before: Then in that place 
where the End of the ſaid Thread toucheth the 


Point will be directly in the reflected Meridian of 
the World, according to the Situation of that 
Glaſs. Then again 1 remove that Thread ( over- 
thwart the Room ) on which the ſaid Knot is, ei- 
ther higher or lower than it formerly was, at plea- 
(ure, ſtill having regard that from ſome part of the 


faſtened in the Centre of the Glaſs, and move h 
other End thereof to and fro in the reflected M b 
ridian under the reflected Horizon, until by Ke | 
of a Quadrant the ſaid Thread is fourd to he F f 


„ 


preſſed under the reflected Horizon, equal to th 
Latitude of the place, and where the End of 2 
ſaid Thread interſects or meets the reflected Me. 
ridian either on the Floor or Wall, that Point I 
the reflected reverſed Axis, as was required. In 
which Point faſten one End of a Thread, which 
Thread will be of great uſe in drawing the re. 
flected Hour-lines on any Wall or Ceiling what. 
ever. Now if this Thread, whoſe End is faſten. 
ed in a Point on the reflected reverſed Axis, be 
taken and brought to touch any part of any one 
of the Threads of the Hour-lines (produced tg 
and faftened in the reflected Horizon) the (aid 
Thread being continued ſo, as the End thereof 
may touch the Wall or Ceiling, and alſo any par 


of the {aid Thread touch the Hour- line or Thread 


propoſed ; that Point on the Wall or Ceiling is in 
the reflected Hour- line deſired to be drawn: At 


Haid Thread within, you may fee both the reclining 
Glaſs, and the perpendicular Thread without at 
one Time; and (as before) move the ſaid ſlipping 
Knor on the ſaid Thread, until by looking in the 
laid reclining Glaſs, you ſee the ſaid Knor and 
{ome part of the perpendicular I hread withour in 
one right Line, ſo as the one ſhadows of hinders 
the fight of the other, {as before ) which Knor 
then, muſt not be removed from its Situation; 
then take that Thread ( whole End is faſtened in 
the Glaſs) and bring it to touch that Knor, the 
End of the ſaid Thread being continued to rouch 
the Wall or Ceiling : ſo is that Point of Touch on 
the Ceiling another Point found in the reflected 
Meridian of the World. So is there two Points 
found in the ſaid reflected Meridian on the Wall 


or Ceiling; by which, if a Thread (as before) 


be ſo ſituated, that it may interpoſe between the 


Eye and the ſaid two Points, many Points thereby 


in the laid reflected Meridian may be made at 
every Bending or Angle of the Wall or Ceiling, 
whereby the reflected Meridian deſired may be 


drawn, by drawing a Line from Point to point | 


obliquely in the Room, which will be the true re- 
flected Meridian of the World, according to the 
Situation of that Glals. | STE 


Now this reflected Horizon and Meridian being 
firſt drawn, they will be of great uſe in draw- 
ing the Hour-lines, together with all the 
8 that po:iibly can be drawn on any 

ial. | 


the other Poinr in the ſame reflected Hour-line may 
be found; if the ſaid Thread, whoſe End is fa. 
ſtened in the reflected Axis, be brought to touch 
ſome other part of the ſame Hour-thread propy. 

ſed ; fo that when (as before) the End of the 
ſaid Thread toucheth the Wall or Ceiling, ſome 
part of that Thread may allo touch the Hour. line 
deſired, which Point of Touch on the Wall or 
Ceiling, is alſo another Point in the ſaid reflected 
Hour-line defired. By which two Points fo found 
(as before) the reflected Hour. line may be drawn 
by a Thread, projecting from thoſe Points from 
the Eye, as it was formerly dire@ed in draw. 
ing 8 reflected Hour- lines to an Horizontal 
Glaſs. ns 5 


To draw the Reflected Equinoctial-line, and alſo 
the Tropicks on any Wall or Ceiling, to any he- 
clining Reflecting Glaſs. 


1. To draw the Refleted Equinoctial- line on the Wal 
| | or Ceiling, 5 


| Take that Thread, whoſe End is faſtened in the 
Centre of the reclining Glaſs, and move the other 
End thereof to and fro in the ſaid reflected Meri. 
dian formerly drawn, until (by help of a Qua- 
drant) the ſaid Thread is elevated above the te- 
flected Horizon formerly drawn, equal to the 
Complement of the Latitude, (which as before 
will be always perpendicular to the reverſed Axis) 
and make a Point in the ſaid reflected Meridian, 


To draw the Reflected Hour-lines to any Reclining 
Glaſs on any Plane whatſoever, that the Sun will 
be reflected on: By help of an ordinary Horizantal 
Dial for that Latitude. | he 32 | 


af the Glaſs to the extremity of the reflected Ho- 
rizon in the Room ( which for more Conveniency 
and T'{e may be the ſeveral Hour-lines, and may 
allo ſerve as a Bed to fituate the Horizontal Dial 
on the reflected Horizon) having regard to ſitu- 
ate the Centre of the Dial on the Centre of the 
Glaſs, and the Meridian of that Dial on the re- 
fected Meridian of the World : Then to find the 
Point in the reflected reverſed Axis on the Floor of 


where the End of the ſaid Thread roucheth ; then 
on that Point and the ſaid reflected Meridian of 
the Ceiling, raiſe a perpendicular Line, which 1s 
the reflected Equinoctial- line deſired. 


Firſt 36 ' Threads f 3 | | 2+ To draw the Reflefted Tropicks, or other Paralelt 
'rit, excend ſevera reads from the Centre 


of Declination, 


Firſt, (as before) make or take out of ſome 
Bock or Table of the Sun's Altitude for cach TR 
'of the Day, calculated for rhe Place of Latitude 
propoſed, when the Sun iS in eirher of the 1 
picks, or other parallel of Declination: Then ta 
that Thread, whoſe End is faſtened in the Centre 
of the Glaſs, move the other End thereof 5 an 
fro in the Hour-line propcled, until by 47 ung 


the Room: Take a Thread, one End thereof being 


one fide of a Quadrant to the ſaid 1 bread her 


DU 


NE F 


R E F | 


find the ſaid Thread elevared above the reflected 
Horizon anſwerable to the Sun's height in that 
Hour propoſed, when he is in that Tropick or De- 
gree of Declination propoſed. Which Altitude 
required will be found in the foreſaid Table for 
that End calculated, which ſaid Thread being of 
the Elevation above the reflected Horizon, as the 
aid Table directeth: Then mark where the End 
of the Thread ( fo elevated) roucherh the Wall 
or Ceiling in that Hour-line : So is one Point found 
in the reflected Parallel of Declinarion defired to 
be drawn. In like manner, find in the ſaid Table 
in the ſame Parallel or Degree of Declinarion what 
Altitude the Sun hath at the next Hour, and ele- 
vate the ſaid Thread, whoſe End is faſtened in the 
Centre of the Glaſs, equal to the Sun's Altitude 
in that Hour above the ſaid reflected Horizon, by 
help of the ſaid Quadrant, and where the other 
End of the ſaid Thread falleth in the Hour-line 
propoſed, make another Mark or Point. And ſo 
in like manner make the Points (belonging to that 
Parallel of Declination) in the remaining Hour- 
lines, according to the ſeveral Altitudes found in 
the ſaid Table of Altitudes: Then drawing by 
hand a Line to paſs through thoſe ſeveral Points ſo 
found, as before, which Line is the reflected Pa- 
rallel of the Sun's Declination deſired. In like 
manner may be drawn all or any other Parallel of 
Declination, which may have reſpect to the Sun's 
place, or the Length of the Day, as ſhall be de- 
fired. | e 


Or, | 
To draw the ſaid Reflected Tropicks, or other Pa- 
rallels of Declination, without any Tables cal- 
culated, only by help of a Trigon firſt made 
on Paſt- board, or other Material. Note, that 
all Parallels are leſſer Circles. Abs 
Firſt (as formerly is ſhewed in drawing the 
Parallels of Declination to a reflecting Horizontal 
Glaſs) faſten the Trigon on the reflected reverſed 
Axis, ſo that the Centre of the Trigon may be in 
the Centre of the Glaſs, then alſo will the Equi- 
noctial on the Trigon be perpendicular to the ſaid 
reflected reverſed Axis: Then take the Thread 
fixed in the Centre of the ſaid Glaſs ( which is al- 
fo in the Centre of the Trigon ) and lay it upon 
that Parallel of Declination, drawn on the ſaid 
Trigon, whoſe reflected Parallel is required to be 
drawn on the Plane or Ceiling : Then move the 
Trigon, the Thread ly ing on the ſaid Parallel, un- 
til the End of the ſaid Thread touch any Hour- 
line on the ſaid Wall or Ceiling, in which Point 
of Touch on that Hour-line make a Mark, fo will 
thar Point be in the reflected Parallel of Declinari- 
on deſired. In like manner, move the ſaid Tri- 
gon, ſtill keeping the Thread on the ſame Parallel, 
until the End of that Thread touch another Hour- 
line on the ſaid Plane or Ceiling, and there alſo 
make another Mark. And ſo in like manner find 
a Point in each Hour: line, through which that re- 
flected Parallel muſt paſs; then drawing a Line to 
_ Pals through thoſe ſeveral Points on the ſaid Plane 
or Ceiling, which Line is the reflected Parallel of 
the Sun's Declination deſired. 


— — 


ed Parallel of Declination required 


” 


ning Glaſs, or any Plane whatſoever that the 
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In like manner may be drawn any other reflect. 


To draw the Reflected Azimuth. lines to any Recli- 


| Sun-beams will be refletted on. Here note that 
Ax muths are great Cireles, 


| Firſt, know that the refleted Vertical-· point in 
the Axis of the reflected Horizon, will always be 
found in the reflected Meridian. And look how 
many Degrees the reflected Horizon differs from 
the direct Horizon, ſo many muſt the reflected 
Axis of the Horizon differ from the direct Axis of 
the Horizon: Hence the reflected Vertical-poinr, 
whereby the reflected Azimuth: lines are drawn, 
may be thus found. e e 
Take that Thread whoſe End is fixed in the 
Centre of the Glaſs, and move rhe other End 
thereof to and fro in the reflected Meridian, un- 
till by applying one Side of a4 Quadrant thereto, 
you find the ſaid Thread depreſſed juſt go Degrees, 


then make a Mark or Point where the other End 
of the ſaid Thread toucheth the ſaid reflected Me- 
ridian on the Wall, Ground, or Floor of the Room, 
which Point ſo found is the reflected Vertical- 


Thread: | oe : 

Then on Paſt-board or other Material draw the 
Points of the Compaſs or other Degrees, placing 
the Centre thereof in the Centre of rhe Glaſs, arid 


the World; which ſaid Paſt- board muſt be alſo ſi- 
tuated in the reflected Horizon juſt as the Hori- 
zontal Dial was formerly directed to be ſituated 
for drawing the reflected Hour- lines: And as the 
Threads from the Centre faſtened in the reflected 


Horizon were alſo the Hour - lines on the Horizon- 


tal Dial, whereby the reflected Hour: lines were 
drawn. So now the Threads from the Centre 
faſtened in the reflected Horizon may be the Ho- 


zontal Azimuth- lines, whereby the reflected Azi· 


muth- lines may be drawn: Or if that Thread 
exactly over any Azimuth-line, the End whereof 


flected Horizon on rhe other Side of the Room, 


there may ſeveral Points be found in the Wall or 


Ceiling, through which the reflected Azimuth- line 
muſt paſs, as follo weten: 

Take that Thread, one End of which is faſten- 

ed in the ſaid Vertical- point, and bring it juſt ro 

touch the Azimuth-thread formerly faſtened, and. 
continue it until the End thereof touch the Wall or 

Ceiling, (and alſo the Thread it ſelf touch'the ſaid 


Touch on the Wall or Ceiling make a Mark, thro 
which Point that reflected Azimuth- line mutt paſs, 
Then move the ſaid String faſtened in the ſaid 


Thread again, but in another place: Then as be- 
fore continue that Thread, until the End thereof 
touch the Wall or Ceiling again, as before, and 
there make another Mark, through which the ſaid 
reflected Azimuth-line muſt alſo paſs: Is like 
manner may more Points be found for your fur- 
ther Guide, in drawing that Azimurth-line. But 
two Points being found will be ſufficient. 


To draw any Refſlected Line by any two Points gi- 
ven over any Plane whatſoever, without proj ect- 
ing by the Eye, 


Faſten two Threads in the place-of the Cen- 


tre of the ſaid reclining Glaſs, drawing the ſaid 
5 R Threads 


or perpendicular under the reflected Horizon; 


point deſired, in which Point faſten one End of a 


the Meridian thereof in the reflected Meridian of 


which is faſtened in the Centre of the Glaſs be dran 


being faſtened by a Nail or other Means in the re- 


Azimuth ir ſelf, as before) in which Point of 


Vertical-point, ſo that it may juſt touch the ſaid 
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lines: The ſame hath the reflected Vertical- point 


_muth-line, until the (aid Thread be elevated any 


- ” » * 
* Sr ud. 


"=" 


Threads ſtraight, faſtening each of the other Ends | 
in the two reflected Azimuth- points formerly found 
on the Wall or Ceiling. Then ſituate a Thread 
croſs or thwart the Room, ſo as it may croſs thoſe 
other, Threads from the Centre, near at right An- 
gles, and allo juſt touch both of them in that Si 
tuation. By which ſaid Thread croſs the Room 
may any Number of Points in the ſaid reflected 
Azimuth: line to be drawn, be found at pleaſure : 
For if the End of another Thread be alſo faſtened 
in the Centre of the {aid Glaſs, making the other 
End thereof to touch the Wall or Ceiling, but lo 
that it may alſo juſt touch the ſaid Thread, which 
is faſtened croſs the Room, which Point of Touch 
on the ſaid Wall or Ceiling is another Point in the 
faid reflected Azimuth- line required to be drawn. 
In like manner may more Points be found at every 
Angle or Bending of che Wall or Ceiling for the 
exacter drawing the reflected Azimuth. line requi- 
red, which doth find Points, whereby is drawn 
the ſame reflected Azimuth- line (or other Lines) 
as was formerly done by a Thread ſo ſituated, 
that it may interpoſe between the Eye and any 
two Points aſſigned on the Wall or Ceiling. | 
In like manner, if the Thread faſtened on the 
further Side of the Room were removed on ano- 
ther Azimuth-line on the ſaid Paſt-board, and 
then faſten it again on the further Side of the 
Roam (as before) you may by help of the ſaid 
Thread, faſtened in the ſaid Vertical-poinr, find ſe- 
veral Points on the Wall or Ceiling, thro' which 
that Azimuth-line will pals : So may you either 
by this or the former way draw what, Azimuth- 
lines you pleaſe, either in Points of the Mariner's 
Compals or Degrees, as you pleaſe, by drawing 
it firſt on Paſt- board, as before is directed. | 
And note generally, that ſuch Relation the point 
found on the Floor or Ground in the reflected re- 
verſed Axis, hath to the Hour-lines drawn on the 
Horizontal Dial, in drawing the reflected Hour- 


found on the Floor or Ground, to the Azimurhs' 
drawn on the Paſt-board in the drawing the re- 
flected Azimuth: lines. 8485 x 


To draw the Reflected Parallels of the Sun's Alti- 
tude, or Proportions of Shadows to any Recli- 
ning Glaſs on any. Plane whatſoever, that the 
Sun-beams will be reflected on. Here note, that 

Parallels of Altitude are leſſer Circles, there- 
Fore. are not repreſented by a Right-line, 


Firſt, know generally that what reſpect the Pa- 
rallels of Declination have to the Hour. lines, ſuch 
have the Parallels of Altitude to the Azimuthkss. 

For if one End of a Thread be faſtened in the 
Place of the Centre of the reclining Glaſs, and the 
other End moved to and fro in any reflected Azi- 


R E P 


Number of Degrees propoſed above the reflected 
Horizon (the Elevation of which Thread bein 
found, by applying a Quadrant thereto } ang ms. 


king a Mark or Point where the End of the ſaid 


Thread toucheth the ſaid reflected Azimuth drawn 
on the Wall or Ceiling, thar Point ſo found is the 
Point through which that Almicanter or reflected 
Parallel of the Sun's Altitude mutt paſs. 

In like manner, remove the other End of the 
ſaid Thread faſtned in the Centre of the Glaſs to 
another reflected Azimuth-line, and (as before 
move it higher or lower, until by applying the 
Edge of a 8 to that Thread, you find the 
ſaid Thread above the reflected Horizon on the 
ſame Number ef Degrees firſt propoſed, and at te 
End of the ſaid Thread in thar reflected Azimuth. 
line drawn on the Wall or Ceiling I make ano. 
ther Mark or Point, through which the (ame re. 
flected Almicanter or Parallel of Altitude muſt al. 
ſo paſs: And ſo in like manner I find a Point on 
each reflected Azimuth- line, through which the 
ſame Parallel of Altitude muſt paſs. Then draw— 
ing by hand a Line to pals through theſe ſeveral 
Points ſo found, as before, that Line is the refled. 
ed Parallel of the Sun's Altitude propoſed. In like 
manner may be drawn all the other Parallels gf 
Altitude deſired, which will ſhew the Sun's Alti. 
rude or the Proportion of any Shadow to its Alti- 
rude, at any Appearance of the Sun's Reflexion 
thereon. 3 | 


To draw the Jewiſh or old Unequal Hour-lines to 
any Reclining Glaſs on any Plane whatſoever 
that the Sun-beams will be reflected on. Here 
note, that the Jewiſh Hour-lines are great 
Circles. 8 | 


Firſt, ( by the Rules formerly given) draw two 
reflected Parallels of Declination of 16 deg. 55', 
the one being near the Summer, and the other 
near the Winter-T ropicks: For when the Sun hath 
that Declination, the Day is 15 Hours long in the 
Summer, and 9 in the Winter: Then ( as is for- 


| merly directed) ſituate a Thread juſt between the 


Eye, and thoſe three Points in the laid reflected 
Dial, as is expreſſed in the inſuing Table, ſo may 
you thereby draw all or any of thoſe Jewiſh Hour- 
lines defired, which will at any Appearance of the 
Spot by the Reflex of the Glaſs amongſt thoſe 
Hour- lines, ſhew how many of the Equal Hours 


| is paſt ſince Sun-rifing, as was deſired. Now in 


this Latitude of 51 deg. 30'. If the Parallels of 
the Sun's Declinarion be drawn, both when the 
Day is.9 and 15 Hours long, rhat is, when it 1s 
16 deg. 55', any of thoſe Jewiſh Hour-lines will 
interſe& the common Hour: lines, either upon che 
Hours, Half-hours, or Quarters. And ſuch a De- 


clination may be found, that ir ſhall ſo do in a! 
Latirude deſired. 
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REPLEC- 
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of the Top of rhe Pin, but when filled again with 
the ſame Liquor. 


R E P 


"REFLECTING Teleſcope. See Teleſcope. 
REELECTION. is « Powe the Human e | 
ivino its own Operations, within It | 5 3 * | DS I 
_ e an the Ideas it hath REFRACTION, Sir If. Newton in his Opricks 
before gotten by Senſation; which Operations | p. 56, 57, 38. On this natural Suppoſition that 
when we come to reflect and conſider on them, Bodies refract Light by acting upon its Rays in Lines 
do furniſh our Underſtanding with a great Num- perpendicular to their Surfaces, demonttrates : That : 
ber of Ideas, which could not be had by bare Sen- the Sine of Incidence of every Ray of Light conſi- 
ſation, of things without us: Such as Perception, = 7855 * vo its Sine of Refrattion in a given 
7 eving, Doubting, Reaſoning, Know-| Ratio. See Incidence. 1 25 
5 Cling te on all the . er Laion of | And as he ſnews that the Sun's Light conſiſts of 
=o Ke Mind. Rays of different Degrees of Retrangibiliry ; ſo 
| REFLECTION in the Pythagorean or Coper- p. 61. he proves that the Difference of the Refra- 
nican Syſtem is the Diſtance of the Pole from the] ction of the leaſt Refrangible and moſt Refrangi- 
Horizon of the Disk; which is the mn ” e 3 * the = FIDE = _ 0 
n' ination 1 ick othe- fraction of the mean refrangi ays; an 
* W 95 in ſmall Refractions, the Refraction of the leaſt 
5 | 9 15 to that of the moſt refrangible Rays, is very near- 
EFLEXIBILITY of the Rays of Light is] ly as 27 to 28. 
del Diſpoſition to be turned hes hs the ſame | Then in Book 2. Part 3. He demonſtrates that 
Medium, from any other Medium on whoſe Sur- | Bodies reflect and refract Light by one and the 
face they fall; and therefore thoſe Rays are more | ſame Power variouſly exerciſed in various Cir- 
or leſs reflexible, which are returned back more or | cumſtances, ( ſee Reflexion) and then he comes 
leſs eaſily. | to this Propoſition ; That if Light be ſwifter in 
As if Light paſs out of Glaſs into Air, and by | Bodies than in vacuo, in the Proportion of the 
being enclined more and more to the common Sur- \ Sines which meaſure the Refraction of thoſe Bo- 
face of the Glaſs and Air, begins at length to be | dies, then the Forces of the Bodies to reflect and re- 
totally reflected by that Surface; rhoſe Sorts of | frat Light, are very nearly proportional to the Den- 
Rays which at like Incidences are reflected moſt | /itzes of the ſame Bodies 3 excepting that unctuous 
copiouſly; or by inclining the Rays begin ſooneſt | and ſuſphureous Bodies refract more than others 
to be totally reflected, are moſt refſexible. New- | of the ſame Denſiry. Of this at p. 73. he gives a 
tons Optics, p. 2. | Table, and compares the refracting Power of many 
3 ] Bodies with that of the Air. 
There is the ſame conſtant Relation between] And the Refraction of the Air is determined by 
Colour and Reflexibiliry : Light of a violet Co- | thar of the Atmoſphere oblerved by Aſtronomers, 
our being in like Circumſtances reflected at leaſt and he ſhews that the whole Refraction of Light 
EC Thickneſs of any Plate or Bubble; ( ſee Obſ. 13, | in paſſing thro the Armolphere, from the higheſt 
E 14, and 15, compared with 4 or 18th.) The red | and rareſt Part of it down to the loweſt and den- 
| Rays at the greareſt Thickneſſes; and the inter- ſeſt, is equal to the Refraction ir would ſuffer, in 
mediate Colours at intermediate Thickneſſes: So | paſſing ar like Obliquity out of a Vacuum imme- 
that the colorerick Properties of the Rays muſt be | diarely into Air of equal Denſity, with that in the 
connate with them, and immutable. 5 oP loweſt Part of the Armoſphere. 
| 5 In particular he ſhews there, That the Refracti- 
REFORM, to reform in a Military Senſe is to | ons of a Pſeudo Topaz, a Selenitis, Rock Chryſtal, 
reduce a Body of Men either by diſtanding the | Iſland Chryſtal, vulgar Glaſs, (i. e. Sand melted 
Whole, or only breaking a Part, and retaining the together) and Glaſs of Antimony; which are ter- 
Reſt, or ſometime by incorporating them in other | reſtrial ſtony Alcalizate Concretes; and of Air, 


. 
—— 


1 Regiments. So that a 5 ( which probably is the Reſulr of ſuch Subſtances 
7 REFORMED Officer is one whoſe Troop or] by fermentation) tho rheſe Subſtances be very dif- 
Company is broke, and he continued in either | fering from one another in Denſity, yet have they 


whole or half Pay, doing Duty in the Regiment. their refracting Powers almoſt in the ſame Ratio 


| = 1 to one another as their Denſities are: Excepting 
REFRACTED Dials are ſuch as ſhew the true that the Refraction of that ſtrange Subſtance, Iand 


Hour only, by the means of ſome Refracting | Chryſtal, is a little greater than the Reſt. And 
Tranſparent Fluid : As thus. _ I particularly Air, which is 3400 Times rarer than 

If you ſtick up a Pin or Stick, or aſſign any | the Pſeudo Topaz, and 4200, Times rarer than Glaſs 
Point in any Concave, Bowl or Diſh, to ſhew the | of Antimony, hath, notwithſtanding its Rarity, the 
Hour, and make that the Centre of your Hori-| ſame refracting Power in reſpect of its Denſity, 
Zontal Dial; ( ſee Rfected Dialling) aſſigning rhe | which thoſe two very denſe Subſtances have in re- 


Meridian Line on the Edges of the Bowl, point our | ſpect of theirs; excepring lo far as thoſe two dif- 
the reſt of the Hour-lingg alſo on the Edges of the | fer one from another, | 


= DBow!, and taking away the Horizontal Dial, ele- 
E | vate a String, or Thread from the End of the ſaid 
| Pin faſtened thereto over the Meridian Line, equal 
do rhe Latitude or Elevation of the Pole of the | are far ſulphureous Bodies; and a Diamond 
a Place: Then with a Candle, or by bringing the | (which robably is an Unctuous Subſtance ca- 
3 Thread to caſt a Shadow on any Hour-point for- gulared ) have their refractive Powers in propor- 
— merly mark d out on the Edges of the Bow], that |tion to one another as their Denfities ; without 
= | Shade in the Bow] is the true Hour-line ; and if any conſiderable Variation. 5 
= | the Bowl be full of Water, &c. When this is done, | Bur the refractive Power of theſe Unturus Bo- 


imes greater in reſpect of their 
Den- 


Again, the Refra ion of Camphire, Oil-Olive, 
Line-ſeed-Oil, Spirits of Turpentine, Amber, which 


it will never thew the true Hour by the Shadow [dies is 2 or 3 T 
| | 3K 2 | 
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mer Subſtances in reſpect of theirs. 

Mater hath a refractive Power in a middle De- 
gree between thoſe two Sorts of Subſtances, and 
probably is of a middle Nature; for out of ir 
grow all vegetable and animal Subſtances, which 


conſiſt as well of ſulphureous, fat and inflamable lours, having proportionably intermediate D 


Parts, as of earthy, lean, and alcalizate Ones. 
Salts and Vitriols have refractive Powers in a 


Denſities, than the refractive Powers of the for- of their way (in Obſervat 24 of his O 


—U— 2 —ñä— 1 


[Licks ) ; 

like Incidences on the lame Medium. my $) in 
He ſhews alſo that there is conſtant 
between Colours and Refrangibiliry : The mot 
refrangible Rays being of a violet Colour ; the lea 
refrangible Red; and thoſe of intermediate Cg. 


of Refrangibility. edrees 
REGAL Fiſhes are Whales and Sturgeons, An, ; 


Relation 


middle Degree between thoſe of earthy Subſtan- | Flix. c. 5. ro which ſome add Porpuſſes. The 


ces and Water; and accordingly are compoſed of King by his Prerogative, hath every Whale 
thoſe two Sorts of Subſtances ; for by Diltillarion | a-ſhore in his Dominions, unleſs granted to Sub. 


and Rectification of their Spirits, VVV 
Spirits of Nine have a refractive Power in a 


middle Degree between thoſe of Water and oily ' 
Subſtances ; and accordingly ſeems to be compo- | 


ſed of both, united by Fermentation: The Water 
by means of ſome Saline Spirits with which it is 
impregnated, diſſolving the Oil, and volatilizing 
it by the Action; for Spirit of Wine is inflamable 
by means of its oily Parts; and being diſtilled of- 
ten from Salt of Tartar, grows by every Diſtilla- 
tion more and more aqueous and flegmatick. 
So that it ſeems rational to attribute the Refra- 
dive Power of all Bodies chiefly, if not wholly, to the 
ſulphureous Parts with which they abound : For it's 
probable that all Bodies abound more or leſs with 
Sulphurs. And as Light congregated by a Burning- 
glaſs, acts moſt upon ſulphurous Bodies, to turn 
them into Fire and Flame; ſo, ſince all Action is 
mutual, Sulphurs ought to act moſt upon Light: And 


that the Action between Light and Bodies is mutual, 


appears from hence, that the denſeſt Bodies which 


refract and reflect Light moſt ſtrongly, grow hot- 


teſt in the Summer Sun, by the Action of the 
refracted or reflected Light. : | 
Ar the End of his Latin Edition of the Opticks 
under Query 21. He ſhews that the Cauſe of Re- 
fraction (and Reflexion both) is the Attraction 


of the Parts of the refracting Body, acting at a 


[itrle diſtance, upon the Rays of Light as they 
paſs thro it. 5 

And becauſe the Particles which compoſe the 
land Chryſtal (ſee Light ) do all act by a conſi- 
milar Ratio, on the Rays of Light, in order to 
produce that Vnuſual Refration, which is obſer- 
ved in that odd Body: Therefore tis probable 
that thoſe Particles in the forming the Parts of that 
Chryſtal, were not only diſpoſed themſelves in 
certain Order, ſo that their Extremities all looking 
the ſame way, they did concrete into regular Fi- 


gures; but alſo that their Sides, that is ſuch as were 


homogeneal as to their attracting Forces, by a kind 
of Polar Virtue or Polarity, were all turned the 
fame way. es E 

The fame Fxcellent Author ſhews Optic. Lat. 
p. 316. Thar having demonſtrated in his Princi- 
pia; that if Refraction were cauſed by the At- 
traction of the Rays of Light; the Sine of the 
Angle of Incidence muſt be to Thar of the refracted 


Angle always in a given Ratio; and this being by 


repeated Experience found to be true in Fact: 
'ris then plain that Attraction is the Cauſe of the 
Rays of Light. | 


REFRANGTBILITY of the Rays of Light, Sir 
Newton defines to be their Diſpoſition to be re- 
fratted, or turned cut of their way, in paſſing out 
of one Tranlparcnt Body or Medium into ano- 
ter; and a greater or leſs Refrangibility of Rays 
ie their Hiſpoſition to be turned more or leſs out 


caſt 


jects by ſpecial Words: The King himſelf hath 
the Head and Body; and the Queen the Tail to 
make Whale-bones for her Royal Veſtments. 
REGALIA, are the Perlonal Prerogatives of 2 
Prince; and theſe are either Prerogatives of Ju. 
ſlice ; ſuch as his Power over Neights and Mea. 


ſures ; of Coining Money; of making Magiſtrate; 
re N 


Sc. or Prerogatives of Favour : Such as the Power 
of making Communities and Colleges, &c. 
REGARDERS of the Foreſt j 
REGARDATORES Foreſts & Were formerly 


Oath, ro make a Regard, or to take a View of the 
Foreſt Limits, and ro enquire into all the Dama. 
ges and Treſpaſſes committed, and to preſent 
them ar the next Swain Mote or Foreſt Court, Man. 
wood refers their Inſtitution to K. Henry II. By: 
Spelman thinks the Name at leaſt was given ſince; 
and that then they were the lame with thoſe Oi. 
cers, called Cuſtodes Venationis. Dr. Kenner's Par, 
Antiq. | 
 REGIUS Profeſſor Anno 12, Car. 2. cap, 17; 
K. Henry the Eighth founded five Lectures in each 
of our Univerſities, v:. of Divinity, Hebrew, 
Greck, Law, and Phyfick ; the Readers of which 


7 Profeſſores. 


liberavit ſeiſinam de ma; ore parts quam deberet, ls 
a Writ judicial mentioned, Reg. Fudic. fol. 13.51, 
and in fol. 54. there is another Writ mentioned of 
this Name and Nature, | 
REHABILIATION Anno 25. H. 8. cap. 21. 
was one of thoſe Exactions mentioned in that 
Statute to be claimed heretofore by the Pope 
in England; and ſeems to fignifie a Bull or Breve, 
for re-inabling a ſpiritual Perſon to exerciſe his 
Function, that was formerly diſabled. 
RE-INFORCED Ring of a Cannon, is that 
which is next after the Trunnions, between them 
and the Vent, and the Re- inforced part of a Gun, 
is from the Baſe Ring to the Re- inforced Ring. 
This part is made thicker in Metal than any other 
part of the Piece. | 
RELATION in the Law-ſenſe is the fame as 
Fictio quris, ro make a Nullity of a thing from the 


Vide Co. Lib. 3. fol. 28. Butler and Bakers Caſe; 
bur more plainly thus: Relation is where, in con- 
ſideration of Law, two Times, or other things arc 
conſidered fo, as it they were all one; and by 


| this the thing ſubſequent is ſaid to take its Efe 


by Relation, at the Time preceeding. As if A de- 
liver a Writing to B, to be delivered to C, as the 
Deed of 4, when C has paid a Summ of More). 
Here when the Money is paid, and the Writing 
delivered ; this ſhall be raken as the Deed of 1 
at the Time when it was firſt delivered. And 10 


Bills of Parliament, ro which the Queen ew 


2 Sort of Officers, who were every Year, upon 


Lectures are in the Univerfity Statutes, called 


EHABERE Ffac:as ſeiſinam, quando Vicecomes 


beginning (for a certain Intent) which had Eſſence, 
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on the Ja Day of Parliament ſhall Relate, and be 
of Force from rhe firſt Day of the Seſſion. _ 
RELIEF, Relevamen, (in Doomſday Relevatio, 
Relevium ) was a certain Summ of Money, which 
the Tenant holding by Knights-Service, Grand- 
Sergeanty, or other Tenure, for which Homage 
or Regal Service is due; or by Soccage, for 
which no Homage is duely paid to his Lord at his 
Entrance, Mag. Cart. c. 2. and 38. E. 1. Stat. 1. 
Skene de Verbor. ſaith Relief was given by the Te- 
nant or Vaſſal that was of perfect Age, after the 
expiring of his Wardſhip, to the Superior Lord, 
of whom he held his Lands in Knighr-Service : 
That is by Ward and Relzef ; for by payment 
thereof he Relieves, and as it were relevat, rai- 
ſeth up again his Lands after they were ſunk into 
his Superiors Hand, by Reaſon of Ward{lup, Gc. 
See allo 12 Car. 2. c. 24. EO oF 
RELIEF, Relevium, was a Fine formerly paid 
to the King by every one thar came ro the Inhe- 
ritance of Land held in Capite, or Military Ser- 
vice, to Reli-ve, or as it were to redeem their E- 
ſtate, and to hold Poſſeſſion of it. At firſt it con- 
ſiſted in Horſes and Arms, till by the Afiſe of 
Arms in 27 Henry 2. every Man's Armour was 
preſerved for his Heir, and the Relzef payable in 
Money, of which the fixt Rates were determi- 
RELIEFS were payable alſo not only to the 
King as Supreme Lord, but to all Barons and 
Knights by thoſe Tenants who held under them 


by Military Service. Relevare was the word for 


paying ſuch Relief, and for obtaining by chat means 
Poſſeſſion of ſuch Eſtate. 5 
Some Cuſtomary and Servile Tenants paid a 


Relief for renewing of a Tenure, on the Death of 


the laſt Poſſefſor. Kennet's Paroch. Antiquir. 
RENEWING of Leaſes and Lives, &c. (See 
alſo Reverſions) Tho there be Variety of Tables 
extant for computing Intereſt and Annuiries ; (in 
this Vol.) yer till the little Book of Tables for 
Renewing and Purchaſing College and Church Leaſes, 
was publiſhed at Cambridge, (and recommended 
by the Famous Sir I/ Newton) there was a Defect 
in this Affair. Bur there the Tables are not only 
eaſie and commodious, and their Conſtruction 


clear; but the Ground and Reafons of Renewing, 


are given, from the Conſtruction and Uſe of a 
little Table of Reverficns; which you will find in- 
ſerted here with its Uſe and Application under the 
word Reverſion, 


I have therefore given you the following, plain 
and eafie Tables of Renewing, from the ſaid Book ; 


by the Uſe of which the Renewing of Leaſes or 
Lives, will become a clear, facile and intelligible 
Thing. 4 | 

And altho' theſe Tables are only for Leaſes of 21, 
20, 40, and 10 Years ; yet by the Table of Re- 


verſions above-mentioned, other Tables for Re. 


newing of Leaſes for any Number of Years under 
41, may be made as by this Example will ap- 
pear. | 29 | | 
Suppoſe in a Leaſe of 31 Years, I would re- 
new 7 Yet# lapſed ; allowing &1. per Cent. pro- 
fir. To do this, IT take the Summ of the Reverſi- 
ons for 7 Years from 3i upwards (from the 
Table of Reverſions accounting 31 as 1; which 
Summ 1s 11“. 75. 7d. og. or according to the 
way of accounting in the followin Tables; 1 
Year, 2 Quarters, 1 Month, and 5 


, purchaſe; and that is the Fine to be paid for re” 
newing the 7 Years lapled, and which was ſought. 

And this being underſtood it will pot be diffi- 
cult to do the like for any other Number of Years, 
eicher in this or any other Leaſe ; and according 
to any other Rate of Intereſt. 

As to the Nature of the following Tables they 
differ a little from Mr. Æcroids, in the Rate of In- 
tereſt for which they are calculate. 

Mr. Æeroids are made at 111. 35. 6d. , pe, 
Cent. But this Table for renewing a Leaſe of 21 
Years, is calculated at 11/4, 115 8 d. 432 , and 
at 5, 6, 8 and 10 per Cent. So the Fine for re- 
newing 7 Years lapſed in a I caſe of 21 Years, by 
Acroid's Tables is 11. 1s. 3d. (i. e.) 1 Year, 
and 3 Weeks purchaſe : But by our Tables it is 
but one Years Value, at 111. 11g. 8 d. 4, 3 per 


Cent. The Reaſon of which is, becauſe the Rate 


of Intereſt is greater: Bur when the Rate of Intereſt 

is leſſer, then the Fine is greater. n 
Thus at 101. per Cent. The Fine for renew itg 

7 Years lapſed, is 1 Yeats, « Quarters, and 


4 2 


Weeks Value: Bur at 8 J. per Cent. the Fine for 


renewing 7 Years lapſed; is above i Year and 

3 Quarters Value; and ar 6 per Cent. the Fine is 

2 Years and almolt an half Value. | 
So in the Table for renewing a Leaſe of 20 


| Years, at Iz/. 6s. per Cent. The Fine for re- 


newing 7 Years lapſed, is but one Years Value in 
theſe Tables; whereas in his, it is 1/, 3s. 84, 
Thar is one Year and above two Months Value. 


| But at 5, 6, 8 and 10 J. per Cent. the Fine is grea- 


ter, becauſe the Rate of Intereſt is leſs, as was ſaid 
above. | 6-01 


And that this is Righe, will appear, if you con- 
ſider that the Tables for Renewing of Leaſes, conliſt 


| of the Summs of the Tables of Reverſion, or Decreaſe 


of Money. | 
For tis apparent that the greater the Rate of In- 
tereſt is, the greater is the Decreaſe of Money in 


Summs of thoſe Reverſions; which are the Fines 
we Renewing : An Example will make this very 
— — wh 
If you look into the Table of Reverſions, you 
will find: That 1 J. or 205. in 4c Years, decrea- 


pound Intereſt ; and at 10/. per Cent. ir decreaſes 
to 5 Pence Farthing in 40 Years : Now the Summ 


I 3 39 as 2, Ge. is but 25. 1d. 24. But at 10 
per Cent. the Summ for 7 Years is 4s. 2d. 39. 
which Summs are the Eines for renewing 7 Years 
lapſed in a Leale of 40 Years, at the Rates of 12, 
and 10 per Cent. | 8 9 5 


Fine for renewing: And the greater that Rate is, 
the leſſer muſt be the Fine: And conſequently the 
Difference between thele Tables and Æcroids ari- 
ſes only from the different Rate of Intereſt, for 
which they were calculated. | 


The following Tables for renewing and purcha- 


ting of Leaſes, do ſhew the Value in Tears, Quar- 


ters, Months, and Decimal Parts of a Month, ac- 
counting 3 Months to a Quarter, and that a Month 
is divided into Ten- parts. Ard tho' this way of 
Diviſion be not quite fo exact, as if it were ex 


ecimal parts] Difference is very ineonſiderable, for ir 


preſt in Decimals of Pounds, Shillings, Pence, &c. 
Yer tis more familiar and commodious, and the 
will never 


be 


the Reverſion: And conſequently the leſſer are the 


ſes ro 2 Pence Half. penny at 12 J. per Cent. com- 


of theſe Reverſions for 7 Years, accounting 40 as 


From whence tis clear and plain, that the leſſer 
the Rate of Intereſt is, the greater muſt be the 
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be above a Decimal of a Month over or under the 
true Value, which in theſe Conſiderations is not 
to be regarded. And therefore when a Fine is re- 
quired of any Perſon, either for renewing or pur- 
chaſing of a Leaſe, the Tables will ſhew exactly 
enough what Rate of Intereft is allowed: And ſo 
if any one would give or take a Fine according ro 
any Rare of Intereſt propoſed, they may do it near 
enough by the Tables. 

Ar 11. per An. Rent, the Diviſions by theſe Ta- 
bles will be 55. per Quarter, 1s. 8 d. per Month, 
and a Decimal of a Month 24. And becauſe 
there are 4 Weeks in a Month it will be 5 d. per 
Week ; five Decimals of a Month therefore make 
10 d. which are equal to 2 Weeks, and 3 Deci- 
mals of a Month are but 1 Penny above a Week; 
ſo that tis eaſie to turn the Decimal-parts of a 


Month into Weeks. 


| And theſe Kind of Numbers will be eafily ad- 


ded or ſubſtracted as in theſe 2 Examples. 


| „ 
Suppoſe I were to add . 
theſe 2 Fines, . 
2 


Summ 6 SN 


ADDITION. 
I fay 7 and 6 makes 13 Decimals, 10 of which 


making a Month, I write 3 and carry 1; 1 Icar- 


ried and 2 Months makes 3 Months ; wherefore I 
write a Cypher, and carry 1 Quarter, &c. 


— 


And this being underfteod Subſtraction will alſo 


be eaſie, as in this Inſtance. 


E W 4 


i mom 3: 3: 1 6 
You rake 2 3 I 7 
Remains—-ů 2 2 55 


— 
— : 


The firſt Table which offers ir ſelf for Renew- 


ing of Leaſes, it for the Term of 21 Years, it 
ſhews the Values in Years, Quarters, Months, and 


— — 
— 
. 


Decimal-parts of a Month, as all the Reſt do, the 
Firſt- part of this Table is calculated at rj ex 
8 d. 4, , per Cent. per An. Compound Intere 1 
ſo chat the Fine for Renewing 7 Years L apſed, ,, 
the preſent Worth of 7 Years in Reverſion, nick 8 
begin till 14 are expired, is exactly one Years Va. 
lue; which Fine, and confequently Rate of "4 
tereſt, Biſhops, Deans and Chapters, Heads and Fel. 


ſerve in Letting and Renewing of their Leaſes . bur 
at other Rates of Intereſt, the Fine for Rene 
ing 7 Years lapied, the Table ſhews as follow. 
eth, viz. | 


The Fine for Renewing 7 Years Lapſed 


5 P. c. is 13 2 0) Which by the (29 34 
* 6 p. c. is 2 1 2 6 CTable of Red. 9 24 13 4 

8 P. e. is 1 3 © 3 Cat 10 l. yearly ) 17 15 0 
10 p. c. is 110 37 Rent is 15 6 


The Years in eſſe may be valued as a Leaſe of 
ſo many Years, as in this Leaſe of 21 Years, if 
Years are run out, then there are 14 in eſſe, whoſe 
Value are as a Leaſe of 14 Years, and may be 


tract the Value of the Years in Reverſion from the 
Value of the whole Leaſe, the Remainder is the 
Value of the Years in eſſe. 

To find the Value of ſome of the Years in Re. 
verſion, as ſuppoſe 3 of the 7, I do thus, becauſe 
3 wants 4 of 7, I rake the Value of 4 Years ir 
Reverſion, from the Value of 7 in Reverſion, the 
Remainder 1s the Value of 3 Years required, 


Example. 
The Value of 7 Years in 7 T. L. M. D. p. 
Reverſion, ac 111. 115. 8d. Dio o © 
per Cent. is | 
The Value of 4 Years in 


Reverſion at the ſame Rate is po 1 2 7 


Which ſubtract 


63 0 3 


1—ů— 


—— — 


Which Remainder being given for a Fine, wil 
make up rhe Leaſe ro 17 Years, that is, 3 added 
to 14. 


A Table 


lows of moſt Colleges in both Univerſities, do ob. 


T. Q. M. D. pts. | 5 d. | 


found by the Table for Purchaſing ; or if you ſub. 
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A Table os the Renewing of any Number of Years 
lapſed in a Leaſe for 21 Years. 
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> The next Table is for the Term of 20 Years, | The Value of ſome of the Years in Reverſion 
= the Firſt-part thereof is calculated according to the | may alſo be found in this Leaſe, as is directed be- 
KRKate of about 12 /. 6s. per Cent. per An, ſo that fore in the former Leaſe ; however to make all 
* 1 Years Value is the Worth of 7 Years lapſed, or | plain, I ſhall-give one Example: As ſuppoſe, 1 
in Reverſion; which Fine, and conſequently Rate am to find the Value of 4 of the 7 Vears in Re- 
= of Intereſt, by ſome is obſerved in a Leaſe for 20 | verſion in this Leaſe; then according to the Rule 
= Years; but at other Rates of Intereſt : The Fine | given in the Leaſe of 21 Years, I do thus, becauſe 
for Renewing 7 Years lapſed in this Leaſe of 20 | 4 wants 3 of 7, I take the Value of 3 Years in 
| Years, you will find by the Table as followeth, Reverſion, from the Value of 7 in Reverſion, the 
= wv > emainder is the Value of the 4 Years required. 


„ The Fine for Renewing 7 Years lapſed. | | Example. 
9 Y. Q.M.D-pts. ; I. „ . The Value of 7 Vears in Reb. Q. M. Dp, 
1 5 P. c. is 2 0 © 87 Which by the 730 13 4 verſion at 6 l. per Cent. is 32 2 1 4 

1 57. e. is 2 2 14 Table of Red.) 26 3 4] The Value of 3 Vears at they _ | 
9 8p.c.is1 3 19 (at 101. yearly)19 1 8 ſame Rate is 7 
10 p. c. is 11 1 89 Rent is 14 0 0 = Which ſubtract 


N 
7 5 
DS: 


The Years in eſſe may be valued as a Leaſe of | Remains I $ 2x 
ſo many Tears, or their Value may be found, by V 
ſubtracting the Value of the Years lapſed, fromm | | | 
© the 3 of the whole Leale, as was directed be- | This Remainder being given for a Fine will make 
= foreinthe Leaſe of 21 Years. up this Leaſe to 17 Years, that is 4 added ro 13. 
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A Table for the Renewing of any Number of Years 


lapſed in a Leaſe for 20 Years. 


425,64 © 5 per cent. | 


A 
en 
N 
0 
I: 


_— — — . -- 


SAE 
N 
suo 
Sr 


o = ow AO ow o 0 Lo wa | rg ewmbag 


— — —— — — — 


— . —— 
Fm... 


ovorlopown | 


= | Sw wy o | uswr. rs 


— RE 5 


— 


O O [>wwer | ==oool] 


— Stꝛ— 
ʒ— 


— — 


[voo=not 


18688 
e 


— 
QA 
9 O 
o „ % „% „ 


K N o n ese uνꝗ runde 


— 


e / 7 OR RT. 


A lO ee 


. 
1 —— 


8 8 


1 


eee eee 
IS 
'E) 


| 19 


„ 


— — —— — — 


Total Value. 


— . — — — 


Total Value. 


5 , | » 3 ow 3 


N 


849 


„ 


vwol=apwmr lomo 


6 per cent. 4 


< © 


= | +0 wa | 'e2q[rwPaq 


—— 


—___— .,. 


— 


2 


Total Value. 


o 0 G % % % ee 


„ GO S Ss. 


o 


— — 
O0 0 


8 per cent. 


Ses x 
* $13913ENT) 


— — — 


C  SHSSoForues'l 


» „ 6 


LE» 


aw O ÞD = W 


_— _ — 


3 


90 80 8 


i auo 


— 


1 


Total Value. 


or 31 01% 


| 


| on D l =- ard [rwPaq 


220 


— —— 


/ 


| 


SE 


G l [„ 


Total Value. 


© IE kg 
IO per cent. 


8 49½⁴ 
siau 


= | 


— 


3 XX —— 6 HOC — a 


4 HOON wet — 


WW 


—— 


»vervpo | eacucoo | w won | eo» ow rd ru 


Soooipe e a- -rpD 


Sw ew Svc 


2 — a AO — — 


— — > ODS bit 


8] 21 ol 1) 


211118 121 11 21 3. 


The third Table fo Renewing of Leaſes, is for 


the Term of 40 Years; it is calculated according 
to five ſeveral Rates of Intereſt, and in its manner 


of uling differs nor frona the other, nevertheleſs an 


Example will be convenient, which therefore I 


mall give; as ſuppoſe there be 14 Years lapſed or 


run out in a Leaſe for 40 Years, What muſt I give 


to make up this Leaſe again, according to thoſe 
ſeveral Rates of Intereſt ſignified by the Table? 
That is, What muft I give for 14 Years in Rever- 


ſion, after 26 in eſſe? Or, What's the preſent 


Worth of 14 Years, beginning 26 Years hence? 
For anſwer I find by the Table that the Fine for 


Renewing 14 Years lapſed, 


5 


5 P. c. is 2 3 © 4 yphich by the 
9375 2 2 (Table of Red.) 2 
P. c. 18 1 


A 
9 10 p. c. is o 


'Y 12 PCs 1S © 


at 10 J. yearly 9 ,. 


o O 
8 

* SA 
1 ent 18 


ii 21-6 


The Years in eſſe, as was ſaid before, are va. 


Years, and ma 
chafing, Sc. 


lued as a Leaſe of ſo many Years, as in a Leaſe 
for 40 Years, if 14 Years are run out, then there 
are 26 in eſſe, whole Value are as a Leaſe of 26 
y be found by the Table for Pur- 


The Value of ſome of the Years in Reverl- 


on, may be found in this Leaſe, by the ſame 
Rules that they were found by in the foregoing 
Leaſes; as if it were required to find the Value of 
6 of the 14 Years in Reverſion in this Leaſe of 
40 Years, then becauſe 6 wants 8 of 14, I take 


the Value of 8 Years in Reverſion from the Value 
of 14 in Reverſion, and the Remainder is the Va- 


lue of the 6 Years re 
Leaſe up to 32 Years. 


quired, which will make the 


A Table 
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A Table for the Renewing of any Number of Years 


| . 


lapſed in a Leaſe for 10 Years. 


- 75 * —— — 
| per Cent. 5 per Cent. | 6 per Cent, 8 per Cent. | 10 per Cent. 
Pr Z es oe os el d 
F ss Ses F I | [REIS IR 
E [„ iE seis 
— 9 wo 1 * xn 3 : E 
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2 0 1440 1410 1101 8 I Sas 
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BY + 1; 01 6x0 312+ 2:47 3. Th 3 3 21017 O WAY. i o 14 
5 111145 I n 2 226 2112 
630 40% f 37 g[+j*42 3 27 
J 51000 [0 44222 41101145 32119 
8 2234 „6424 
ö 631 2 | 6111210 3 314 5101248 
neee an 
| Toral Value. | Total Value. Total Value, | | Total Value. | Total Value, | 
71 | Oh 61.2] 21:5 6 4.5 
A att ot 3 7] 2] 216: | 71-1} 2]}'2 4-40-27 21-3 141 
This being the laſt Table for Renewing of | Suppoſe again the Fine for rene wing any Num. 


Leaſes, is for the Term of 10 Vears: The Firſt 


part thereof is calculated according to the Rate f 


ber of Years lapſed in any Leaſe, to be 29. 34. 
2 m. 9 d. p. and yearly Rent 1561. then what 1s 


about 171, 18s. per Cent. ſo that the Fine for re- this Fine in Money? For Anſwer J fay, twice 
newing 4 Years lapſed is one Years Value, but at 156 is 312 J. which is the 2 years Value, then 
other Rates of Intereſt, the Fine for renewing 4 |by the Table I find 
Years lapſed, is by the Table as followeth, vie. | 2: 
the Fine for renewing 4 Years lapſed Ext 
7. QM.D-p. | I. . u uarters 00 0 
5 P. c. is 2 2 1 7) Which by the C26 08 44% ; _ : 7 anne 4 1 
A* 6 p. c. 18 2 I 2 3 Table of Re- 324 08 4 againſt 100 J. under 3 Dec. parts 4 03 4 
8 P. c. is 2 0 1 o\ duction at 100. „ 20 16 8 under 4 Dec. parts 3068 
10 p. c. is 1 3 © 47 per Ann. is C17 16 8 | ; 

The Years in eſſe are valued as before directed under 3 Quarters 37 100 
in the other Leaſes; as, if there be 4 Years run : 30 J. < under 2 Months 8 064 
out in this Leaſe of 10 Years, then there are 6 | Sant 59% ) under 5 Dec. parts 2 018 
Years in eſſe, whoſe Value are as a Leaſe of 6 Cunder 4 Dec. parts 113134 
Years, Oc. | | | 

The next Table is for the Reduction of the | under 3 Quarters 4 10© 
Values given in Years, Quarters, Months, and _ iat 67 under 2 Months 1 000 
Decimal Parts of a Month, into Pounds, Shillings, 841m under 5 Dec. parts © 050 
and Pence, the Ule of it is very plain and eaſte, under 4 Dec. parts o 040 
as by Example will appear. | ES, 

„ Example, - * Summ is 154 138 

Suppoſe rhe Fine for renewing any Number of ; | 
Years lapſed, in any Leaſe ro be 6y. 2q. 2m. The 2 years Value add, viz, 312 00 0 

4 d. p. and the yearly Rent 55/7, What is this Fine 185 „ Tg HT I; 
in Pounds, Shillings, and Pence? Then by rhe 2 2 5 
Table I find | The Summ is 466 13 
1 c EE 8. f — — 

under 2 Quarters 25 0 o . 
againſt 50 J. ) under 2 Months 8 06 8 Which is the Fine reduced into Money required, 
under 4 Dec. parts i 13 4 in like manner is any other Fine reduced, at any 
Cunder 2 Quarters 2 10 »ſorher yearly Rent from 1/. ro 600“. a Year, 0 
againſt 5 J. J under 2 Months © 16 ${if it be more, it is but adding, after the one 
under 4 Dec. parts. 603 4 | manner as is done in the Examples, as ſuppole LE 
— Rent to be 700 J. per An. then I muſt find the 
Summ of all is 38 10 0 Values for 600 J. and for 100 J. and add them 
Ihen for the & years Value I ſay, together, c. | 
6 times 55 J. is 330 J. which ad- 330 oo o e e 
ded to 38 J. 105. ed. the Summ —— 
18 | 1 2 Io © | 

Which is the Value redured into Pounds, Shil- ! 

lings, and Pence requircd, | | A Table 


y to reckon one Life as a Leaſe of 7 Years, two 


able to Reaſon, and it is this, viz. for every Life 


as a Leaſe for 10 Years, then two will be as a 


_—_— 30. VE IEEE TOAST OS T4 
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A Table for the Reduction of the Values given in Years, Quarters, 


Months, and Decimal Parts of 
and Pence, 


a Month, into Pounds, Shillings, 
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The way of Purchaſing by Lives was common- 


Lives as a Leaſe of 14 Years, and three Lives as 
a Leaſe of 21 Years : But this way ſeeming Un- 
equal, there is another way which is more agree- 


to decreaſe one Year, as if one Life be reckoned. 


Leaſe of 19, and three as a Leaſe of 27 Years, &c. 
fo that at 71. per Cent. one Life is reckoned worth 
2 little above 7 Years Purchale, two Lives 10 
Years, 1 Quarter, and 1 Month's Purchaſe, &c, 
as the Table tor purchaſing of Lives ſneweth. 
So if you reckon one Lite as a Leaſe of 9 Years, 
then two will be as a Leaſe of 17, three as a Leaſe 
of 24, &c. as is evident by the Table ; and one 
Life will be worth above 6 Years and 2 Quarters 
Purchaſe, 2 Lives 9 Yearsand 3 Quarters Purchaſe, 
3 Lives 11 Years, 1 Quarter, 2 Months, and 6 
Decimal-parts Purchaſe, &c. 
So if one ſingle Life be reckoned as a Leaſe. of 
12 Years, then two will be as a Leaſe of 23, three 
as a Leaſe of 33 Years, Sc. ſo that at 6 per Cent. 
one Lite is worth above $ Years and a Quarters 
Purchaſe, rwo Lives above 12 Years and a Quar- 
ters Purchale, Sc. as the Table ſhews, 
Now ſuppoſe any of thoſe Perſons which have 
their Lives upon an Eſtate ſhould die, to take in 
others to make up the Number again, is done by 
the Table of Reverſions at the Beginning of the 


Vol. II. 1 


Book : Example, ſuppoſe there be three Lives up- 
on an Eſtate, which at 7 Years Purchaſe for the 


firſt Life, are valued ar almoſt 12 Years Purchaſe, 
and as a Leaſe of 27 Years, ar 7 J. per Cent. and 
if one of thoſe Perſons ſhould die, What muſt be 


given to make up the Number again? Then I 
lay, one Life whiich is dead was as a Leaſe of 10 


Years, and therefore to rake in a New Life, I 
may reckon 10 Years of the 27 lapſed, and ſo 


take as it were a Fine for renewing 10 Years 
lapſed in a Leaſe of 27 Years, now to find this 
Fine, I take the Summ of the Reverſions for 10 


| Years in the Table under 7 J. per Cent. counting 


27 as 1, 26 as 2, and 25 as 3, Sc. And ſo I find 
the Summ to be 2 J. 45s. 5 d. 29. that is two 
Vears, and almoſt one Quarters Purchaſe, which 
I may take for renewing or taking in a New Life; 
lo if to Lives be dead I may reckon 19 Years 


lapſed in a Leaſe of 27 Years, and find the Summ 


of the Reverſions for 19 Years, for a Fine for ta- 
king in two Lives: But if there be 4 Lives upon 


the Eſtate, then ar 7. per Cent. and at 10 Years 
for one Life, they will be reckoned as a Leaſe of 
of 34 Years, and fo I muſt begin at 34 to ſumm 


the Reverſions, or at 30 if one Life be reckoned 
as a Leaſe of 9 Years, and then if one Life be 
dead, I muſt reckon 9 Years lapſed in a Leaſe of 
30 Years, if two Lives are dead I muſt reckon 17 
Years lapſed in the ſame Leaſe, and if three are 
dead I muſt reckon 24 lapſed : So ar 6 J. per Cent. 
SS 4 reckon 
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purchaſing of Free- hold Land, 5 J. 
be enough, but for Copy-hold or Leaſes of Land | 
5 1, per Cent. for Leaſes of Land and Good | 


r . 
A Table for the Purchaſing of Lives. 
1 S| | What they are] | >| What they are 'q >| What whe are 
| = I worth at 715 der 7 J worth at 71. 75 - I worth at 15 
= T Cent, | 1 ST T Cent. T I Cent. 
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reckoning one Life as a Leaſe of 12 Years, three 


Lives are as a Leaſe of 33 Years, and fo if one of 


theſe Lives be dead, I may reckon 12 Years lap- 
ſed in a Leaſe of 33 Years, if two Lives are dead, 
1 may reckon 23 Years lapſed in the ſame Leaſe, 


and begin at 33 to ſumm the Reverſions, under 


6 l. per Cent. becauſe the Lives are valued accor- 


ding to the fame Rate of Intereſt, This being | 


underſtood, it will not be difficult to do the like 
for any other Number of Lives, and at other 
Rates of Intereſt, and Number of Years for one 


Life; for you may by the Table for purchaſing of 


Eeafes, Gc. make Tables for purchaſing of Lives 


according to what Rate of Intereſt you think is 


moſt convenient; as ſuppoſe you reckon one Life 
as a Leaſe of xo Years, and yeu would have 5 . 


er Cent. profit, then that will be worth. 7 Years | 
and almoſt 3 Quarters Purchaſe, but at 8 J. per 
Cent. it is worth but 6 Years and almoſt 3 Quar- 


ters Purchaſe, &c. | 


The Table for purchafing is calculated for ſeve- 
ral Rates of Intereſt, that ſo the Purchaſer may 
uſe thar which is moſt convenient for him, as in 


per Cent. may 


Houles 8 /. per Cent. and for Leaſes of Ordinary 
Houſe 10 J. or 12 L. per Cent. 


+- "The Uſe of the Table is very plain and eaſie, 
as by Example will appear, viz. 


Example. 


a What is a Leaſe or Annuity of 20 Years worth | 


at 5,6, 8, 10, or 12 per Cent. per Annum ? 


3 E 
6 617 © 
= 8 8 
928 
— 91200 
o 7 D 
2 Q 43 1 


[ 


do thus: Suppoſe a Landlord would make a Leaſe 
of Land up to 40 Years, wherein his Tenant hath 
20 Years to come, what is it worth? Then I ſay, 


| N AM ber 
A Leaſe for 4 Year at 6 per — 


is worth | = I5 0 © 3 
20 Years at the ſame Rate are : 
worth | | 02-2 $96 
I Which ſubtratt - 
The Remainder is 


5 


1 


8 


| 


Which is the Fine to be given to make the Leaſe 
up to 40 Tears. wn Ko 


your old Leaſe is out; as thus, ſuppoſe a Man's 
Leaſe is out within 4 Years, and he deſires to have 
a New Leaſe of 21 Years, to begin when his 4 
Years are out, what is this Leale worth in ready 
Moneß ? — | 


For Anſwer, I add 4 Years which is the Time 


; 


| Money required, 


he hath in his old Leaſe, and 21 together, the 
Summ is 25, then I find the Worth of thele 25 
Years, and ſubtract from it the Value of the 4 
Years, the Remainder is the Value of the faid 


} Leaſe in ready Money. 
15 


Example. | 
DB AGES 

A Leaſe for 25 Years at 6 J. per 5 

Cent. is worth . 7 R 


The 4 Years at the ſame 5 
"TY od 


are worth | 
Which ſubtract -/ oy 
The Remainder is the Va- — 
lue of the Leaſe in ready CK. 9 1 ?® 7 
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A Table 


To increaſe the Number of Years in a Leaſe 


| To buy a Leaſe which is nor to begin until 
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A Table ſhew 
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Parts of a Months 
Houſe is worth, according to ſeveral Rates o 


ding co 5, 6, 8, 10 and 12 per Cent, 
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How to buy the Reverſion of any Leaſe or Annuity, 


Although this may be done by the Table of 
Reverſions at the Beginning of the Book, yet 1 
think it will not be amiſs, if I ſhew how it may 


be done by the Tables of Purchaſing alſo. 


will be found to be — 
Then find the Value of the 
6 Years which will be | 

1 Which ſubtract 


— 
c 


| ſuppoſe in a Leaſe of 31 Years there bei 
Suppoſe you are to buy the Reverlion of a Leaſe 
after 6 Years, that is, if ir be 6 Years before you 
commence, whar is the preſent Worth of a Leaſe 

ſuppoſe of 30 Years at 6 per Centum? Then for - 
Anſwer look the Value of the whole Leaſe, which] the whole Leaſe to be þ. 


Y. Q. M. Dp. 
177-3 0 * 


4 3 3-9 


The Value of the Years lapſed or in Rey 
of any Leaſe, may alſo be found by the Tabk 
purchaſing ; for. the'Value of the Years vi fo 
ſubtracted from the Value of the whole 14 
the Remainder is the Value of the Years eat. 


. 1 
verfion, as is ſhewed in the Preface ; the, ig 
e 


U 
2 Year, 


lapſed, what muſt be given to renew this Lear 
© 


again at 6 per Centum? Then I find the 


* 


And becauſe there are 12 Years 
lapſed, there are 18 Years in eſſe 
whole Value is | | 


Which ſubtract 


The Remainder is the Va- 


The Remainder is the Va-) —— 
lue of the Reverſion requi- vix. 8 3 1 1 


lue of the Years in Reverſi- \viz. 3 0 1 


_ 
ya —— 


a The increaſe of 
8 1 J. yearly at 
8 6 per Cent. 


The Value of What Annuity 
1/, Annuity to 11, ready Mo- 
be paid at the 

end thereof at | chaſe ar 61. per 
6 /, per Cent. 
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The Uſe of theſe Tables aforegoing is eaſie, as 
by Example will appear. 5 


The firſt is this, ſuppoſe 30 /. be put out for 26 
Years, what will it amount unto in chat time at 


6 per Cent. Compound Intereſt? 


Then I look againſt 20 Years, and find under 


the Increaſe of 1 J. &c. 31. 45. 2 d. which ſhews 


that 1 J. in 20 Years time will increaſe ro 31. 45. 
2d, which I multiply by 30 thus, 


3 
30 times 3 l. is 1 
30 times 4 5. is 6 © © 
30 times 2 d. is 9 8 


Summ 96 150 


— 


That is, 30 J. in 20 Years time at 6 per Cent. 
Compound Intereſt, will amount to 96 /. 5 5. 04. 


The Uſe of the Second is thus, What will an 
Annuity of 30 J. forborn 20 Years amount to in 
thar time? Then for Anſwer I look againſt 20 
Years, and under the Value of 1 J. Annuity, Ge. 
1 find 36 J. 15s. 8 d. which 36/. 15. 8 d. is 
the Value of 11. Annuity forborn 20 Years, 
then I multiply 36 J. 155. 8 d. by 30 J. thus, 


J. bo . d. 
30 times 36 J. is 1080 OO o 
i 22 10 © 
30 times 8 d. is 000-8 


3 2 — 


Summ 1102 10 © 


That is, 36 1. Annuity forborn 20 Years will at 
the End of that Term amount to 11031, 103. o d. 


The Uſe of the third Table is thus, ſuppoſe a 


Gentleman hath 300. by him, with which he's 


willing to purchale an Annuity for 20 Y ears, 


Whar Annuiry will that purchaſe ar 6 per Centum ? 


For Anſwer, I look againſt 20 Years, and find 
under Nhat Annuity Vl. ready Money, &c. I 5. 
8 d. 3 J. which ſhews that 11. ready Money will 


purchaſe an Annuity of 1s. 8 d. 34. for 20 


Years, which I multiply by 300 J. thus, 


| 33 
300 Shillings are "x0 04-0 
zoo times 8 d. 15 1 
30s times 39, is oo 18 9 


Summ 25 18 9 


That is, 300 l. ready Money will purchaſe an 
SOR of 251. 185. 94. for 20 Years at 6 per 
ent. K | 


RENTS of Aſſiſe were the certain and deter- 
mined Rents of Ancient Tenants, and were paid 
in a let Quantity of Money or Proviſions: They 


were ſo called, becauſe they were afſi/zd, and made 
certain; and ſo diſtinguiſhed from Keddirus Mobi- 
les, or luch variable Rents as did riſe and fall, like 
the Corn-rent now reſerved to Colleges, 

RENTS Reſclute, are accounted among the Fee 
Farm-Rents, to be ſold by the Statutes of 22 Car. 2. 
c. 6. And are ſuch Rents or Tenths as were anct- 
ently payable to the Crown from rae Lands of 
Abbies, and Religious Houles : And after their 
Diſſolution, tho the Lands were demiled to others, 
yet the Rents were ſtill Reſerved, and made pay - 
able to rhe Crown. . 

REPELLING Force: That there is ſuch a thing 
in Nature, ſee Attraction towards the End. 
 REPLEVISH, Signifies in our Law the letting 
any one to Main Priſe, upon Surety, 3 E. I. 11. 

REPOSE, is a Term in Painting, ſignify ing the 


dows are aſſembled: And this being well under- 
ſtood hinders the Confuſion of Objects; ſuffering 


proceed gradually and ſucceiſively without Di- 
ſturbance. | | 
 REPOSITION of the Foreſt, was an Act where- 
by certain Foreſt-Lands being made Puriicn upon 
View; were on a Second View laid to the Foreſt a- 
gain. Manwood, ph. 1. p. 178. 5 
REP- Silver. The Ancient Servile Tenants were 
bound to reap their Lord's Corn: But to be ac- 
quitted from this Duty, they ſometimes paid an 


Acknowledgment or Compoſition in Money, which 
Money was called by this Name of Rep-Silver. 


REPULSE or Reaction, it is one of the Laws of 
Nature, (Sir I/. Newton's third) that Repul/e or 
Reaction is always equal to Impulſe or Action. 
Thar is, the Action of two Bodies one upon an- 
other, is always equal, but with a contrary Dire- 
tion in other words; the ſame Force with which 
one Body ſtrikes upon another, is returned back 
by that other on ir, and the Forces are impreſſed 
with Directions directly contrary. Thus if one 
Body preſs or draw another, tis juſt as muck preſt 


Hand, the Stone equally preſſes his Hand; if a 
Horſe draw forward any Weight by a Rope, rhe 
Weight equally draws back the Horſe. For the 
Rope being equally ſtrerch'd both ways, act upon 
both equally : So tis in all Blows and Strokes, the 
thing ſtruck (ſuppoſe with a Hammer) ſtrikes the 


Load-ſtone as much as the Load-ſtone draws it 2 


both flote in Water. Thus alſo in the Deſcent of 
heavy Bodies the Stone attracts the Earth, as much 
as the Earth the Stone; or the Earth gravirates as 
much rowards rhe Stone, as it doth towards the 
Earth. For the Motions produced by both theſe 
Gravitations are equal in both: Only the Stone be- 
ing very inconſiderable in reſpect of the Bulk of 
the Earth, the Velocity of the Earth towards the 
Stone muſt be ſo too, and conſequently inſenſible, 


in compariſon of the Motion of the Stone towards 


ir. And ſo it is Univerſally, in all the Actions of 
Bodies: For if one Body act on another and 


Body will make the ſame Chan 
of this Body, but | 


that by theſe Actio 


ge in the Motion 
wich a contrary Direction: So 
ns there are made equal Chan- 


ges, not of the Velccities but of the Motion: For 


the Changes made on the Velocities in contrary 
Dire“ ls ; 


Place where the aſſes, or great Lights and Sha- 


not the View to be contracted altogether, but co 


or drawn by it: If a Man preſs a Stone with his 


Hammer with equal Force. The Iron draws the 


as will appear by Experiment if you make them 


change its Motion any manner of way, that other 
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Directions, are in a Reciprocal Proportion to he 
Bodies. 


REQUESTS, See Court of Requeſts in Vol. 1. 

RESCRIPT in the Civil Law, is a Letter of 
the Emperour in anſwer to particular Perſons who 
enquire the Law of him: Bur if it be ſent ro a 
Corporation or any Publick Body of Men who 
have conſulted him, then they call it a Pragmatich 
Sanction. 

RESEISER, is raking (or reſuming ) of Lands 
again into the Hands of the King, whereof a gene- 
ral Livery, or Ouſter le Maine, was formerly miſ- 
ſued, contrary to the Order and Form of Law : 
Stanif. Prerog, 26, ſee Reſumption. 


RESISTENCE of a Fluid Medium. The in- 
comparable Sir J. Newton at the End of the Lat. 
Edit. of his Opricks, Qu. 20. ſaith that the Reſi- 
ſtence of Fluid Mediums ariſes partly from the At. 


trition of the Parts of the Medium; and partly 


from the Vis Inertiæ Materiæ, or Inactivity of Mat- 
ter. And ſuppoſing a Body to be perfectly ſphe- 
rical, the Reſiſtence ariſing from the Former of 
theſe two, or from the Artrition of the Parts of the 
Medium, is as the Rectangle under the Diameter, 
and the Velocity with which the Body moves. 
But the Reſiſtence ariſing from the Vis Inertiæ, is 
as the Square of that Product. And by this dif- 
ference may the two Kinds of Reſiſtence in all Me- 


diums be diſtinguiſned: And ſince the Kinds are 


thus diſtinct, it will appear that the Reſiſtence of 
Bodies which are of a proper Magnitude and Ve- 
Jociry, whether they move in Air, Water, Quick- 
ſilver, or in any other Fluid, will almoſt all ariſe 
from the Vis Inertiæ of the Parts of the Fluid. 

For that Part of the Reſiſtence of any Medium 
which ariſes from Friction, Attrition, or Tenaci— 
ty of the Particles of the Fluid, may be diminiſh- 
ed, by ſuppoſing the matter to be divided into 
ſmaller Particles, and thoſe allo to be rendred more 
{moorh and ſlippery. But that Part which ariſes 
from the Vis Inertiæ anſwers in Proportion to the 
Denſity of the Matter, and can neither be dimi- 
niſned by dividing the Matter into ſmaller Parti- 
cles, nor by any other Means, than by the Dimi- 
nution of the Denſity it elf, 

Whence ir is, that Denſity of Fluid Mediums 
becomes very ncarly proportionable to the Ræſiſtence. 


For thoſe Liquors which differ inſenſibly as to 


Denfity, as Water, Spirit of Wine, Oil of Tur- 


pentine, warm Oil of Olives, and ſuch like, have 


very little difference allo as to the Force of Reſi- 
ſter.ce. Water being 13 or 18 Times lighter, and 


conlequenr]y rarer than Quick-filver, hath its Re- 


liſtence leſs than that of Mercury in the ſame Pro- 
Portion as he tried by the Experiment of Pendu- 
lums ſwiming in thoſe two Fluids. The common 
Air ſuch as we uſually breath in, is about 8 or 9. 
hundred Times lighter, and rarer than Water, and 
he found the Reſiſtence in Air to be leſs in that 
Ratio, by the ſame Kind of Trials. And in a 
thinner and rarer Air, the Reſiſtence muſt {till be 
leſs; till ar laſt in the Thoughts of all, it will grow 
inſenſible. A Feather in the exhauſted Receiver 
deſcends with equal Celerity as a Stone or a Piece 
of Lead, tho' in the open Air it find a very great 
Re iſlence to its Deſcent: And by all the Experi- 
ments he could make he found the Reſiſtence of all 


| 


needs be another Sort of Reſiſtence, if the 55 
of all F uids were filed with another, yet I 
Subtile Matter or Fluid, Now if the Refiltence.* 
the Exhauſted Receiver of the Air-Pump * 
be only a 100 Times leſs than in the common == 
ir would be a Million of Times leſs than tha, ”* 
Quick-filver : But it is certainly much leſs oF 
that, and much leſs yet in the Celeſtial Spaces 0 
Regions at 2 or 300 Miles in height above 85 
Earth. For the Honourable Mr. Bole hath nen f 
that Air may be rarified in Glaſs- Veſſels to 8 
looo Times its natural State, and the Celefia 
Regions muſt be much more empty of Air, cha 
any Space which we can here evacuate by an Ar. 
Pump : Becauſe ſince our Air is here compreſſed 
by the weighrof the Incumbent Atmoſphere, and 
its Denſity proportionable to that compre {in 
Power; it will follow by Calculation, that the 
Air at 7 Miles above the Earth's Surface will be 
4 Times as rare, as here; at the Diſtance of! 
Miles 16 Times as rare; and fo on in the "The 
Ratio : So that at the Diſtance of 210 Miles from 
the Earth, the Air will be 1000000000000000006 
or 10 Millions of Millions of Millions of Times 
thinner or rarer than tis here. 

We find that Hear conduces much towards the 
Fluidiry of many Bodies, by diminiſhing their 
Tenacity ; for it renders many Bodies ( 25 all 
Metals and ſome Minerals) Fluid, which-are not 
naturally ſo; and it increaſes the Fluidity of Te. 
nacious Liquors, ſuch as Oil, Balſams, Honey, 
and by that Means diminiſhes the Power of their 


Reſiſtence. And yet it doth not mach diminiſh 


the Reſiſtence of Water; which ir muſt certainly 
do, if any conliderable Degree of the Reſiſtence 
of that Fluid aroſe from the Attrition or Tenacity | 
of its Particles. And therefore we may fairly con- 

clude that the Reſiſtence of Water ariſes chicfly 

from the Vis Inertiæ of its Matter. And conſe- 

quently, if the Celeſtial Regions or Spaces, were 

equally denſe with Water, they could not have a 
much leſs Reſiſtence than it: If they were as 
denſe as Quick-filver, they would have a Reſi- 

{tence near as great as that: And if they were 
perfectly and completely denſe, or full of Matter 
withour any Pores or Vacuities at all interſperſed, 

they would have a much greater Reſiſtence than 
Quick-filver- A Globe perfectly ſolid, in ſuch a 

Medium would loſe above half of its Motion, before 
it could move 3 of its own Diameters in length. And 

a Globe nor perfectly ſolid, ſuch as are thoſe of 
the Planets, would be ſtopt much ſooner. Where- 
fore there is a Neceſſity of luppoling that the Re- 
gions where the Planets and Comets move ſhould 
be devoid of all matter: Except perhaps ſcme very 
thin and fine Vapours and Exhalations, or Effiuvis 
which may arile from the Atmoſphere of the Earth 
of the Planets and Comets. That Fi&itions Sub. 
tile Matter therefore with which ſome have filled 
the Heavens, is by no means uleful for the Solu- 
tion of the Phenomena of Nature ; ſince the Mo- 
tions of the Planets and Comets may be much 
better explained without by the Laws of Gravity 5 
and Gravity it ſelf hath never yet been well ac 
counted for by that Subtile Matter. In Reality, 
that Subtile Matter, can only ſerve to obſtruct and 
diſturb the Motions of che Heavenly Bodies, and 
if there were any ſuch rhing would deſtroy af 


overthrowithe Courſe and Order of Nature. An 


Fluid Mediums to depend only on their Denſity, if you luppoſe it interſperſed alſo within the 


w_ n BY PER, ys 
and a little on their. Tenacity : But there muſt. hidden Pores ard Meatus of Bodies, it will 33 
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417-9 there but ſtop and obſtruct the Vibrating Mo- 
2 of the ache. of Matter, in which Fen 
Hear and all their Energy and Active Power con- 
fiſts. And as it is of. no ule bur ro do miſchief, ſo 
there are no good Reaſons at all to enduce us to 
believe the Exiſtence of any ſuch thing, as a Mate- 
ia Subtilis in their Senle. 


RESISTANCE of the Air to the Mocion of 
Projets. In Phil. tranl.N. 186. There is the Mea- 
{ure of this given very largely and accurately by 
Dr, Wallis: He lays down ar firſt this Lemma. 
That the Reſiſtance of Bodies is proportional to their 
Celerity ; and then branches our into all the parti- 


Axis, and Latus Rectum; is to the Tranſverſe . 


Axis: : So is the Square of the Latus Rectum, to 
the Square of the Diameter of a certain Circle, 
in which Circle apply a Tangent equal to half rhe 
Baſis of the Hyperbola or Ellipſis. Then lay a- 
gain, as the Summ and Difference of the Axis and 
Parameter, is to the Parameter; fo is the afore- 
ſaid Tangent to another Righr-line. And further, 
as the Summ ( or Difference ) of the Axis and 
Parameter; is to the Axis : : So is the circular Ark. 
correſponding to the atoreſaid Tangent, to ano- 
ther Arch. This done, the Reſiſtances will be as 
the Tangent to the Summ (or Difference) of the 


cular Varieties that can well be imagined, and at 

laſt computing different Mediums one with an- 
other, he concludes their different Reſiſtances ro 

de as their Specifick Gravities, obſtructed from 

the Viſcidiry of the Particles of {ome Fluids: And 

alſo that rhe Specifically Heavier Project once in 

motion (being equally ſwift with another that is 

lighter, Sc.) will move through the ſame Medi- 

um more ſtrongly in proportion to its greater In- 
tenſive or Specifick Gravity. | | 
In the Acta Eruditorum Lipſie for July 1684, 

Mr. G.G. Leibnitz propoſes ſome New Demonſtra- 

tions about rhe Reſiſtances of Solid Bodies; which 

are very Geometrical and Curious. 


reduces his Thoughts on this Subject into a Diſ- 
ſertation. Entitled, A Diſcourſe concerning the 
Reſiſtance of Mediums, and the Motion of Project, 
in reſiſting Mediums. Fre 
As to the Geometrical Conſiderations of the Reſi- 
ſtance of Bodies -of different Figures in one and 
the ſame Medium: Mr. Fames Bernouls in the 
Acta Lipfie for May 1693. gives theſe Rules. 


1. If an Iſoceles Triangle be moved in the Fluid 
according to the Direction of a Line which is 
Normal to its Baſe; Firſt with the Vertex fore- 
moſt, and then with its Baſe; the Reſiſtances will 
be of the Leggs, and as the Square of the Baſe, 
and as the Summ of the Leggs, 

2. The Reſiſtance of a Square moved according 
to the Direction of its Side, and of its Diagonal, 
is as the Diagonal to the Side. 85 
3. The Reſiſtance of a Circular Segment ( leſs 
than a Semi: circle) carried in a Direction perpen- 
dicular to its Baſis, when it goes with the Baſe 
foremoſt, and when with its Vertex foremoſt (the 
atme Direction and Celerity continuing, which is 

i along ſuppoſed) is as the Square of the Dia- 
= meter, to the ſame leſs + of the Square of the Bale 
9 of the Segment. 2 


Cor. Hence the Reſiſtances of a Semi-circle, 
when its Baſe, and when its Vertex goes 


foremoſt, are to one another in a Seſquialte- 
ral Ratio, a 

4. A Parabola moving in the Direction of its 
Axis, with its Baſis, and then its Vertex foremoſt, 
: hach its Reſiſtances, as the Tangent to an Arch of 
8 | a Circle whoſe Diameter is equal to the Parame- 
b. 5g ter, and the Tangent equal to half the Baſis of the 
Parabola. | e 

5- The Reſiſtances of an Hyperbola, or a Semi- 
Ellipſis; when the Bale and when the Vertex goes 
foremoſt, may be thus computed: Let it be, as 


l oned. 


And in the Leipſick Acts for Fanuary 1689. He 


Righr-line thus found, and that Ark laſt menti- 

6. In General, the Reſiſtances of any Figure 

whatſoever going now with irs Bale foremoſt; and 

then with its Vertex, are as the Figures of rhe Ba- 

ſis ro the Summ of all the Cubes of the Elementa 
of the Baſis divided by the Squares of the Elemen- 
ta of the Curve-line. pk 


All which Rules he thinks may be of Uſe in the 
Fabrick or Conſtruction of Ships, and in perfect - 
ing the Art of Navigation univerſally. As alſo 
for determining the Figures of the Bobs of Pendu- 
lums for Clocks. | > TR 


RESPECTU Computi Vice-Comitis habends : Is 
a Writ for the Reſpiting a Sheriff's Accounts, on 
juſt Occaſion, delivered to the Treaſurer and the 
Barons of the Exchequer, Regs/t, fol. 139 C 179. 


RESPIRATION. How ſuch Globules of the 
Blood as by uniting together in the Veins, from 
others too large for any Secretion, and are there- 
fore neceſſarily afrerwards broken on the Lungs by. 
the Force of Reſpiration, Dr. Kei! ſhews in his 
Animal Secretion, p. 24, Se. And to eſtimate the 
Force by which the Air is thruſt out of the Lungs, 
in Exſpiration he rook a thin, Hog's Bladder 
which he could eaſily blow up with the Breath of 
one Expiration ; and having moiſtened it, that ir 


Weights which were laid upon it: He fix'd a ſmall 
Tube, whole Diameter was +> part of an Inch, to 
the Neck of the Bladder; and then filling the 


Bladder with Air, he pur a Weight of 2 1b. 4 X. 


on the Top of ir: And repeating the Experiment 


ſeveral Times, he found that this; Weight ſqueezed 
all the Air out of the Bladder, through the ſmall 


Tube in the Space of 25 Vibrations of a Pendulum, 


ſwinging Seconds, and by a Calculation which he 


there gives, he found the Force by which the Air 
is forced our of rhe Lungs at every Exſpiration ro 
be equal ro 100 Ib. Weight: And therefore, 4&5or 
and Reaction being Equal, The Preſſure of the Air 
upon the Lungs every Exſpiration muſt be equal 


to the Preſſure of 100 1b, Weight. Thar is, {up- 


poling the Gravity of the Air to be always the 
ſame, and the Diameter of the Trathea the ſame 


alſo in every Exſpiration. But ſince we find by 


the Barometer, that there is 3 Inches difference be- 
tween the greareſt and the leſt Gravity of the Air, 


which is the Tenth- part of its greateſt Gravity; 


there muſt be likewiſe the Difference of 10 1b. 
Weight in ics Preſſure upon the Lungs at one Time 
more than at another. He thinks no one can doubt 
but that this Preſſure of the Air on the Lungs in 


the Summ (or Difference ) of the Tranſyerſe 


breathing, is ſufficient ro break the Globules of the 
Blood, and to diſſolve all the Cohefions they might 
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might neither reſiſt the Air in blowing up, nor the 
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Directions, are in a Reciprocal Proportion to 5he 


Bodies. 


REQUESTS, See Court of Requeſts in Vol. 1. 
RESCRIPT in the Civil Law, is a Letter of 
the Emperour in anſwer to particular Perſons who 
enquire the Law of him: But if it be ſent to a 
Corporation or any Publick Body of Men Who 


have conſulted him, then they call it a Pragmatich 


Sanction. £ 

RESEISER, is taking (or reſuming ) of Lands 
again into the Hands of the King, whereof a gene- 
ral Livery, or Ouſter le Maine, was formerly miſ- 
ſued, contrary to the Order and Form of Law : 
Stanif. Prerog, 26. fee Reſumption. 


RESISTENCE of a Fluid Medium. The in- 
comparable Sir I. Newton at the End of the Lat. 
Edit. of his Opricks, Qu. 20. ſaith that the Reſi- 


ſtence of Fluid Mediums ariſes partly from the At. 


trition of the Parts of the Medium; and partly 
from the Vis Inertiæ Materiæ, or Inactivity of Mat- 
ter. And ſuppoſing a Body to be perfectly ſphe- 
rical, the Reſiſtence ariſing from the Former of 
theſe two, or from the Attrition of the Parts of the 


Medium, is as the Rectangle under the Diameter, 


and the Velocity with which the Body moves. 
But the Reſiſtence ariſing from the Vis Inertiæ, is 
as the Square of that Product. And by this dif- 
ference may the two Kinds of Reſiſtence in all Me- 


diums be diſtinguiſhed: And ſince the Kinds are 


thus diſtinct, it will appear that the Reſiſtence of 
Bodies which are of a proper Magnitude and Ve- 
Jocity, whether they move in Air, Water, Quick- 
ſilver, or in any other Fluid, will almoſt all ariſe 
from the Vis Inertiæ of the Parts of the Fluid. 
For that Part of the Reſiſtence of any Medium 
which ariſes from Friction, Attrition, or Tenaci- 
ty of the Particles of the Fluid, may be diminiſh- 
ed, by ſuppoſing the matter to be divided into 
ſmaller Particles, and thoſe allo to be rendred more 
ſmooth and ſlippery. But that Part which ariſes 
from the Vis Inertiæ anſwers in Proportion to the 
Denſity of the Matter, and can neither be dimi- 
niſned by dividing the Matter into ſmaller Parti- 


cles, nor by any other Means, than by the Dimi- 


nution of the Denſity it (elf. 


* * 


Whence ir is, that Denſity of Fluid Mediums 
becomes very ncarly proportionable to the Ræſiſtence. 
For thoſe Liquors which differ inſenſibly as to 
Denfity, as Water, Spirit of Wine, Oil of Tur- 
pentine, warm Oil of Olives, and ſuch like, have 
very little difference alſo as to the Force of Reſi- 
ſtence. Water being 13 or 18 Times lighter, and 
conſequently rarer than Quick-filver, hath its Re- 


liſtence leſs than that of Mercury in the ſame Pro- 


portion as he tried by the Experiment of Pendu- 
lums ſwiming in thoſe two Fluids. The common 
Air ſuch as we uſually breath in, is about 8 or 9 
hundred Times lighter, and rarer than Water, and 
he found the Reſiſtence in Air to be leſs in that 


| 


Ratio, by the ſame Kind of Trials. And in a 


thinner and rarer Air, the Reſiſtence muſt (till be 


inſenſible. A Feather in the exhauſted Receiver 
deſcends with equal Celerity as a Stone or a Piece 
of Lead, tho” in the open Air it find a very great 
Reliſtence to its Deſcent : And by all the Experi- 
ments he could make he found the Reſiſtence of all 


| Teſs; till ar laſt in the Thoughts of all, it will grow 


Fluid Mediums to depend only on their Denſity, 


and a little on their. Tenacity : But there muſt 


1 


| 


needs be another Sorr of Reſiſtence, if the B. 
of all F uids were filed with another, yet e 
Subtile Matter or Fluid, Now if the "Fs, 
the Exhauſted Receiver of the Air-Pump * F 
be only a 100 Times leſs than in the common ny 
ir would be a Million of Times leſs than that d 
Quick-filver : But it is certainly much leſs yo 
that, and much leſs yer in the Celeſtial Spaces > 
Regions at 2 or 300 Miles in height above a 
Earth. For the Honourable Mr. Beyle hath ew 
that Air may be rarified in Glaſs- Veſſels to 5 
looo Times its natural State, and the Celeſtia 
Regions muſt be much more empty of Air, th, 

any Space which we can here evacuate by A Tru 


by the weigluof the Incumbent Atmoſphere, and 
its Denſity proportionable to that compre lin 

Power; it will follow by Calculation, chat the 
Air at 7 Miles above the Earth's Surface will be 
4 Times as rare, as here; at the Diſtance of 13 
Miles 16 Times as rare; and fo on in the ſame 
Ratio : So that at the Diſtance of 2 10 Miles from 
the Earth, the Air will be 100000000000000000G 
or 10 Millions of Millions of Millions of Times 
thinner or rarer than tis here. 

We find that Heat conduces much towards the 
Fluidiry of many Bodies, by diminiſhing their 
Tenacity ; for ir renders many Bodies ( as all 
Metals and ſome Minerals) Fluid, which-are not 
naturally ſo ; and ir increaſes the Fluidity of Te. 
nacious Liquors, ſuch as Oil, Balſams, Honey, 
and by that Means diminiſhes the Power of their 
Reſiſtence. And yet it doth not much diminiſh 


do, if any conſiderable Degree of the Reſiſtence 
of that Fluid aroſe from the Attrition or Tenacity 
of its Particles. And therefore we may fairly con- 
clude that the Reſiſtence of Water ariſes chiefy 
from the Vis Inertiæ of its Matter. And conſe- 


equally denſe with Water, they could not have a 
much leſs Reſiſtence than it: If they were as 
denſe as Quick-filver, they would have a Refi- 
{tence near as great as that: And if they were 
perfectly and completely denſe, or full of Matter 


without any Pores or Vacuities at all interſperſed, 
they would have a much greater Reſiſtence than 


Quick-filver- A Globe perfectly ſolid, in ſuch 4 


it could move 3 of its own Diameters in length. And 


gions where the Planets and Comets move ſhould 


thin and fine Vapours and Exhalations, or Effiuvis 


tile Hatter therefore with which ſome have filled 


if there were any ſuch thing would deſtroy af 


Pump: Becauſe ſince our Air is here compregeq 


the Reſiſtence of Water; which ir muſt certainly 


quently, if the Celeftial Regions or Spaces, were 


Medium would loſe above half of its Motion, before 


a Globe not perfectly ſolid, ſuch as are thoſe of 
the Planets, would be ſtopt much ſooner, Where- 
fore there is a Neceſſity of N chat the Re- 


be devoid of all matter: Except perhaps ſcme very 


which may arile from the Atmoſphere of the Earth 
of the Planets and Comets. Thar Fi&:tious Sul. 


the Heavens, is by no means uleful for the Solu- 
tion of the Phenomena of Nature; ſince the Mo- 
tions of the Planets and Comets may be much 
better explained without by the Laws of Gravity; 
and Gravity it ſelf hath never yet been well ac- 
counted for by that Subtile Matter. In Reality, 
that Subtile Matter, can only ſerve to obſtruct and 
diſturb the Motions of che Heavenly Bodies, and 


overthrowithe Courſe and Order of Nature. 1 
if you ſuppoſe it interſperſed alſo within the 


: 20 om 4 85 
hidden Pores aud Meatus of Bodies, it will 2 
; L 
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here but ſtop and obſtruct the Vibrating Mo- Axis, and Latus Rectum; is to the Tränſverſe 
, 57 the Parricles of Matter, in ee Axis :: So is the Square of the Latus Rectum, to 
Heat and all their Energy and Active Power con- the Square of the Diameter of a certain Circle, 
ſiſts. And as it is of no uſe but to do milchief, ſo in which Circle apply a Tangent equal to half the 
there are no good Reaſons at all to enduce us to Baſis of the Hyperbola or Ellipſis. Then fay a- 
believe the Exiſtence of any ſuch thing, as a Mate- ban, as the Summ and Difference of the Axis and 
114 Subtilis in their Senle. Parameter, is to the Parameter; ſo is the afore- 

N | 5 ſaid Tangent to another Right- line. And further, 
RESISTANCE of the Air to the Motion of | as the Summ (or Difference) of the Axis and 
Projecta. In Phil. l. ranſ. N. 186. There is the Mea- | Parameter; is to the Axi S0 is the circular Ark 
{ure of this given very largely and accurately by | correſponding to the atoreſaid Tangent, to ano- 
Dr, Wallis: He lays down ar firſt this Lemma. | ther Arch. This done, the Reſiſtances will be as 
That the Reſiſtance of Bodies is proportional to their | the Tangent to the Summ (or Difference) of the 
Celerity ; and then branches our into all the parti- | Right- line thus found, and that Ark laſt menti- 
cular CES that can well be imagined, and at !oned. „ "IS 
laſt computing different Mediums one with an-] 6. In General, the Reſiſtances of any Figure . 

other, he concludes their different Reſiſtances ro |wharſoever going now with its Bale foremoſt; and 
be as their Specifick Gravities, obſtructed from then with its Vertex, are as the Figures of the Ba- 
the Viſcidiry of the Particles of ſome Fluids: And |fis. ro the Summ of all the Cubes of the Elementa 
allo that the Specifically Heavier Project once in | of the Baſis divided by the Squares of the Elemen- 
motion (being equally ſwift with another that is r of the Curve-line. | 
lighter, Sc.) will move through the ſame Medi- | | Te | | 
um more ſtrongly in proportion to its greater In- All which Rules he thinks may be of Uſe in the 
tenſive or Specifick Gravity. | | Fabrick or Conſtruction of Ships, and in perfect- 
In the Acta Eruditorum Lipſiæ for Fuly 1684, | ing the Art of Navigation univerſally. As alſo 
Mr. G. G. Leibnitz propoſes ſome New Demonſtra- | for determining the Figures of the Bobs of Pendu- 
tions about rhe Refiſtances of Solid Bodies; which | lums for Clocks. | 1 8 28 
are very Geometrical and Curious. OE 1 Vf. TRL TIANS 
And in the Leipſick Acts for Fanuary 1689. He] RESPEC TU computi Vice-Comitis habends : Is 
reduces his Thoughts on this Subject into a Diſ-|a Writ for the Reſpiting a Sheriff 's Accounts, on 
ſertation. Entitled, A Diſcourſe concerning the | juſt Occaſion, delivered to the Treaſurer and the 
Reſiſtance of Mediums, and the Motion of Project: Barons of the Exchequer, Regs}, fol. 139 & 179. 
in reſiſting Mediums. | 5 | ; e 128 ; 
As to the Geometrical Conſiderations of the Refi- | RESPIRATION. How ſuch Globules of the 
ſtance of Bodies of different Figures in one and | Blood as by uniting together in the Veins, from 
the ſame Medium: Mr. Fames Bernouli in the | others too large for any Secretion, and are there- 
Acta Lipſiæ for May 1693. gives theſe Rules. fore neceſſarily afrerwards broken on the Lungs by 
= | 8 | | the Force of Reſpiration, Dr. Kei! ſhews in his 
1. If an Iſocelet Triangle be moved in the Fluid | Animal Secretion, p. 24, Se. And to eſtimate the 
according to the Direction of a Line which is] Force by which the Air is thruſt out of the Lungs, 
Normal to its Baſe ; Firſt with the Vertex fore- in Exſpiration he took a thin, Hog's Bladder 
moſt, and then with its Baſe ; the Reſiſtances will | which he could eaſily blow up with the Breath of 
be of the Leggs, and as the Square of the Baſe, | one Exſpiration ; and having moiſtened ir, that ir 
and as the Summ of the Leggs. . might neither reſiſt the Air in blowing up, nor the 
2. The Reſiſtance of a Square moved according | Weights which were laid upon it: He fix'd a ſmall 
to the Direction of its Side, and of its Diagonal, | Tube, whoſe Diameter was ++ part of an Inch, to 
is as the Diagonal to the Side. ö the Neck of the Bladder; and then filling the 
3. The Reſiſtance of a Circular Segment (leſs] Bladder with Air, he put a Weight of 2 1b. 473 
than a Semi: circle) carried in a Direction perpen-| on the Top of ir: And repeating the Experiment 
dicular to its Baſis, when it goes with the Baſe| ſeveral Times, he found that this; Weight ſqueezed 
| foremoſt, and when with irs Vertex foremoſt (the] all the Air out of the Bladder, through the ſmall 
iame Direction and Celerity continuing, which is] Tube in the Space of 25 Vibrations of a Pendulum, 
a along ſuppoſed) is as the Square of the Dia- ſwinging Seconds, and by a Calculation which he 
ws, to the ſame leſs ; of the Square of the Bale | there gives, he found the Force by which tlie Air 
or the Segment. i is forced out of the Lungs at every Exſpiration to 


| yy be equal ro 100 {b, Weight: And therefore, Action 
Cor. Hence the Reſiſtances of a Semi-circle, | and Readt ion being E J, The Preſſ tlie Air 
when its Baſe, and when its Vertex goes 8 . 


. ; upon the Eungs every Exſpiration muſt be equal 
3 are to one another in a Seſquialte- to the Preſſure of 10% 1b, Weight. That is, ſup- 
al Ratio, © 


0 pong * 8 of 45 to be always the 
. 353 ame, and the Diameter of the Trachæa 
4. A Parabola moving in the Direction of its] alſo in every Exſpiration. Bur ſince nh Kr | 
Axis, with its Baſis, and then its Vertex foremoſt, | the Barometer, that there is 3 Inches difference be- 
hath its Reliſtances, as the Tangent to an Arch of | rween the greareſt and the leſt Gravity of the Air 
a Circle whoſe Diameter is equal to the Parame- which is £ Tenth- part of its greateſt Gravity : 
2 Tangent equal to half the Baſis of the] there muſt be likewiſe the Difference of 10 lb. 
la. Lind bGobh es aa. | Weighrin its Preſſure upon the Lungs at one Time 
BY. Fe ee of an Hyperbola, or a Semi- more than at another. He thinks i, own Lode | 
me ; when : e <= and when the Vertex goes] but that this Preſſure of the Air on the Lungs in 
Ga 2 a 7 e | ny compured : Let it be, as] breathing, is ſufficient to break the Globules of the 
Vale 1 or Luterence ) of the Tranſyerſe| Blood, and to diſſolve all the Coheſions they might 
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contract in their Circulation through the Veins and 
Arteries. And when the Blood is thus diſſolved 
and thrown our by the Heart into the Horta; tis 
evident that the Re- union of the Particles requires 
more or leſs Time, according to their ſeveral At- 
tractive Powers, even though they all moved with 
the ſame Velocity, and in the (ſame Direction. 

Bur neither doth this happen, for a Fluid moves 
through a Cylinder or Conical Veſſel ( ſuch as the 
Arteries are) with a greater Velocity at the Axis, 
than at the Sides. And again the Blood is thruſt 
into the Aorta, by the whole Force of the Heart: 
And Fluids when they are preſſed, preſs undequa- 


que; by which means the Arteries are dilated, and 


the Blood moves not only forwards, but likewiſe 
preſſes perpendicular on the Sides of the Arteries: 
And as the Sides of the Arreries (being Elaſtick) 
return, they prels the Blood from them every way. 
which muſt produce an Inteſtine Motion, and ſo 
hinder the Attraction of the Particles; and by 
this frequent and ſtrong Coheſion of the Particles 
of the Blood againſt the Sides of the great Arte- 
ries, che Coheſions of the Particles, if any of them 
happen to unite, will be immediately diſſolved. 
Again, this Inteſtine Motion muſt greatly increaſe 
on the Account that many of the Particles of the 
Blood are Elaſtick: For by this Reſiſtance of the 
Sides of the Veſſels, they muſt neceſſarily hit one 
againſt another, and being Elaſtick, reflect from 
one another, and ſo increaſe the Inteſtine Motion 
of the Blood. | | 

On this Inteſtine Motion of the Blood its Heat 
depends ; which therefore is every where propor- 


tional to the Impetus of the Particles againſt the 


Sides of the Veſſels; ſuppoſing the Elafticity of 
the Particles every- where the ſame. But the Im- 


petus of the Particles againſt the Sides of the Veſ- 
ſels decreaſes, as the Summ of the Cavities of rhe 


Veſſels increaſes: And conſequently where the 
Summ of the Cavities of the Veſſels is greateſt, 


there the Inteſtine Motion of the Blood is leaſt, and 


the Attractive Power of the Particles ( ceteris pa- 
ribus) is greateſt, hos 1 


RESTITUTIO 3 Integrum, is a Writ of Re- 
ſtitution ro pur a Perſon into Re- poſſeiſion of ſuch 
Lands and Tenements, as whereof he had been 


wrongfully diſſeized. f 


RETENTION, is a Faculty of the Human 


Mind, whereby in Order to a farther Progreſs in 


Knowledge, it keeps or retains thoſe Simple Ideas, 


which it before received by Senſation or Refletion ; 
and this is done rwo Ways. Firſt by keeping the 
Idea, which is brought into the Mind, for ſome 
Time actually in view, which is called Contem- 
plation : And Secondly, by Reviving again in our 
Minds thoſe Ideas, which afret imprinting have 
diſappeared, or have been as it were laid our of 
fight: And this we do, when we conceive Hear 


or Eighr, Yellow, or Sweet, the Object in which] . | 


thoſe Qualities are; being removed : And this is 
called Memory; which is as it were the common 
Store-houſe of all our Ideas. And our Ideas being 
nothing but Actual Perceptions in the Mind, which 
ceaſe to be any thing, when there is no Perception 
of them 5 This Laying up of our Ideas in the Re- 
poſitory of the Memory, ſignifies no more than 
this: That the Mind hath a Power in many Caſes, 
to revive Perceptions: which it once kad, with 
this Acdirional Perception annexed ro them, That 


our Ideas are ſaid to be in our Memory ; When 
deed they are actually no where: But only os 
is an Ability in the Mind, when it will, to with 
them again; and as it were paint them a-new : 
ir (elf. | 8 

RETRAXIT, in the Law, ( ſo called from be. 
ing the Effectual Word in the Entry, ) is where 
the Plaintiff or Defendant comes into Court ay 
declares he hath with- drawn his Suit, and will pro. 
ceed no further; and this is a Bar of all other 
Actions of a like or inferior Nature. I he Digs. 
rence between a Retraxit and a Neon. ſuit, is that 
the former ſuppoſes the Plaintiff or Defendant to 
be actually preſent in Court; whereas a Nun. fuir 
is upon a Demand made, when he ſhould appeat 
and he makes default. A Retraxit alſo is a By 
bur not a Non-ſuit ; for then he may commence a 
New Action of the like Nature. | 

RETROGRADATION of a Planer. See an 
Account of rhe Reaſon of this Phænomenon, un. 
der the word Direct. in Vol. II. 


RETROGRESSION of Curaes : The fame 
with what is otherwiſe called contrary Flexion ; 
and is thus: When a Curve-line AFK is partly 


LLL 


A. e 


** 
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'L TAP Ee 


Concave and partly Convex, in reſpect of the 
Righr-line A B, or in reſpect of the determinate 
Point B; the P&int F which ſeparates the Concave 
part of the Curve from the Convex, or which is 
the end of the one, and the beginning of the other, 
is called the Point of contrary Flexion, When the 
Curve is continu'd from F towards the ſame fide 
as betore. Bur when the Curve is continu'd back- 
wards towards A, then F is call'd the Point of 


Retrogreſſion, 


179. If we ſuppoſe the Ordinare PM to move 
from A towards B, and conſider the various Af. 


r put 
fections of the Fluxions thereof, as it moves along, = 


ir will be an eaſie matter to determine the Point 
of contrary Flexion or Retrogreſſion. 


In the firſt place, let AB be the Diameter of the 
Curve-line AMK ; and let the Ordinate FM, EF 
be parallel between themſelves ; and draw ih 
Tangents MT, FL; then 'ris evident, that in 


:t hath had them before. And in this ſenſe it is, that 


Curves having a point of contrary. Flexion, te 
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Ix 1 | 
of — — x, and that AL or AE may be a mini- 


| . 


p | 
mum inſtead of being a maximum; but becauſe 
the conſequence is ſtill the ſame, . and that this can 


create no difficulty, it ſhall be ſufficient to ob- 
ſerve, | 


— 


"=o 
: . | is TY That AL Can never be = * + —3 for when 
intercepted Diameter encreaſes continually, and 7 12 i 
the Portion of the Diameter AT Intercepted be- One 3 1 
tween the Tangent MT, and A the beginning of | the point T falls on the other fide of P in reſpect 
the n 5 the point „ ue os, 
| and afterwards decreaſes again; and hence 2 = 
% Ns that the Portion of the Tab nag ent AT [of the beginning of x, then the Value of — will 
pecomes a Maximum, when the points P and M | | 
fall in E and F. 5 


* 


| 3 : be Negative, and conſequencly, the Value of 

180. ee e Carre a s conan 8 8 

backwards from F rowa , then the Sub- tan- F ; | 5 

gent AT increaſes continually ; bur the intercep- — will be Poſitive, and therefore in ſuch a Caſe 

ted Diameter increaſes only, until the point TI. : 

arrive in L, or until the Ordinate PM co-incides | , 1 
with EF; | and afterwards ir decreaſes again. | AE + EL is = PE nr 

| Hence to find a General Form which ſhall ſerve to > , 
| Inveſiigate the points of contrary Flexion and 7 
Ketrogreſſion. e | 


182. The point of contrary Flexion or Rerro- 
ONE bs Fe. greſſion may be found otherwiſe, in thig-manner : 
Suppoſe AE &, EF=y; then is AL==— = x, Es, N 


FI : . 
and the Fluxion thereof — & muſt 


| 


2 3 * | _ 1 
be = o, and by Tranſpoſition, and diviſion | 
(by N ſuppoſing x an Invariable Quanrity ) 


0 » © „ „ " +>... 


JS xm xefx 2 
. : | 


L PEW * | i | 3 » : | 
| Infinity; and multiplying by 5˙ and dividing by 


_ — y, we have y = o, or Infinity: which for the! 
future will ſerve for a General Form to find the | 
points (F) of contrary Flexion and Retrogreſſion; 
for the Nature of the Curve AFK being given, if 


It is evident chat if æ be ſuppoſed invariable, and 
+ | | Be e's that the Ordinate) be a Flowing Quantity, chen 
BE Fluxion of that Value ( ſuppoſing æ, to be Inva-jS#: is leſs than SH or Rm, when the Curve is 
=_ . 5 3 Concave towards the Axis: and Sn is grearer 
2 | riable ) we ſhall have the Value of y in x*, which than SH or Rm, when the Curve is Convex to- 
- being pur equal ro nothing or Infinity, will ſerve | wards the Axis. Whence it follows, that the Va- 
nn either of theſe ſuppoſitions, to find ſuch a Va- Wc 2 N 
lue of AE, that the Ordinate EF ſhall interſect | lue of H ar » from being Poſitive becomes Ne- 
the Curve AEK in F the point of contrary Flexi- | garive in F, the point of Inflexion or Retrogreſſi · 
; | 2 i | 


on or Retrogreflion, oe WC 
on; that 8 is So, or Infinity, 


we find the Value of 7 in x; and again find the 
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2 181. The point A the beginning of æ may be 


| 183; And if the Curre AFK reſpett a fingl 

| e e int B, then draw inates BM, BF, BM, 

ſo ſituated, that A L ſhall be = x — — inſtead] all concurring in the given bong? B. Then if — 
vol. II. oy” | draw any Ordia as BM, and the Tangent MT 

Ol. 3 7 N 3 1 2 * by 3 inter. 
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interſecting BT perpendicular to BM in T, and 
the Ordinate B M, Be a perpendicular thereto, 
we ſuppoſe the Ordinate BM to increaſe as it 


comes to B ) that in F the Concave part of the 
Curve, B# ſurpaſſes BO, (o being the point 


Curve which is Convex towards B, B: is lels 
x than BO; whence tis manifeſt that in F the 
int of contrary Flexion or Retrogreſſion, the 
alue of O: paſſes from being Poſitive to be 
Negative. 1 p 
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* MR (CX): TH S-: 1H 


B BTA. 


if the point m be taken infinitely near to M, and | 


and the Tangent mt be drawn; tis evident (if 


where MT interlects B:) and in the part of the 


4 2 5 


184. Theſe things being premis'd * If on the 
Center B, and with the Radii BT, BM, the little 
Arches TH, MR be deſcrib'd; then the Triangles | 


MR, MBT and. T H O are 8 — 8 Sls 
little Sectors BMR, BTH are alſo ſimilar; whence| * 


(ſuppoſing EM , MR = , RM,) mR 
= 


And if we rake the Fluxion of BT hy 


| . g 4 f * 
ſuppoſing æ to be an Invariable Quantity, then is 


. 


b 


K - i . | 
*. Now becauſe in the 


— 


. 
x 


— 


I 
point of contrary Flexion or Retrogreſſion, Ot is 
either == o, or Infinity, therefore in rhe ſaid point, 
* db x —y&5 | 


» 


plying by 15 ad dividing by 4, we have * þ 75 


55S, or Infinity ; whence if the Nature of 


| | . 
the Curve A F K be given, then the Value of) 
may be found in æ, and the Value of 3 in * 
and if the ſaid Values be ſubſtituted in the gefe- 
ral Form, there will remain one unknown Quan- 


tity (x) and fhe Equation thus cleared, will 
ſerve to find ſuch a Value of B FE, that ſetting one 
foot of your Compaſſes in B, and with the other, 
at the diſt ance B F, deſcribing a Circle, it will 
cut the Curve in F, the point of contrary Flexi- 
on or Retrogrèſſion; which was required to be 
done. | DE 

185. And to determine the ſaid points another 
way; It muft be obſerv'd, that in the Concave 


art, the Angle P m E, is greater than the Angle 
P mu, and contratily, in the Convex part, the 


, 


* Angle Pm E is leſs than Pm u, and conſequent 
ly that the Angle PME Pn N E mn, ot 
the Arch En, from being Poſiti ve becomes Ne- 
gative in F the point of contrary Flexion or Re- 
dr ogreſſion, And taking x for an inyariable Quan 
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= ore SI eit a) Fl 
5 And when y Infinity; then the Fluxion of ol 
: [AL oughr to be infinirely great in compariſon of 1 
; that of A E, or which is the ſame thing, the Flu- i 
7 xion of AE (or x) is infinitely little in reſpect 1 
5 of that of AL; and conſequently we may draw bl 
5 tity, the right angled Triangles H m S, Hu Kare 3 & 1 1 
= K&milar; therefore Hm (=z) : S (XY: „„ ; 1 
NE 828 | two Tangents FL, F/, to the ſame point FE, com- be 
| . | dd Er rehending the infinitely little Angle LF = 
Hun () : K Ez and here ir muſt be P TT i 
obſerved, that H n is Negative, becauſe while RN < | 1 
5 ER 5 =” 3 In like manner, when & + * — yy =o, tis „ 
Bm (0 Increaſes, mR ( ) Decreaſes. Now | evident that, 0 # ought to be equal to nothing in 5 
becauſe the Sectors Pm S, mE k are ſimilar, it reſpect of MR; and conſequently, that the rw o 9 
15 | WE Tangents M T, me, infinitely near each other, * 
is Bm (Y) : mS (XK) :: mE (4) : EK = muſt Co- ineide, when the Point M is the ſame pl 
Eh = | 25 . „with rhe Point of contrary Flexion or Retro- "1 
; andrherefore Ek + kn | „%, | x 
— 5 and therefore + kn s= — ö 8 435 
Io p | 1 
e 1 N 5 1 Conſettary 4 c 13 
3 1 5 8 And when x* + * — yy = Infinity then or is 40 
multiplyin and dividing by x, we|, 2227 77 | "+" 6. 1 
and P V 8 by . 5 8 7 infinite in reſpect of MR, or which is the ſame 1 
wet e e „ ., *. . \thing, M R is infinitely little in compariſon of or 1 
. — 7 * 14. bl | CPE,» | * Bl 
ſhall have 3. — 7 3, or ( ſubſtituting x* + , for and conſequently rhe Points M and m wal, Co Ws 
ah te 22S i , |incide; that is when the Poing M is the Point o ii 
) becauſe of the right angled Triangle m S n, IT | * 1 H Wl 
à˙ een! 8 8 Triangle Sn, 2 or Retrogreſſion, we may draw two Wit 
. . 1 „ Tangents through M, comprehending an Angle nM 
* + } — yy, which paſſes from being Poſitive infinitely little. P FR SY RO 1% 
to be Negative, in the point of contrary Flexio?§ß _ „ eee 1 
or Retrogreſſion. | Conſectary 3. 1 
And if we ſuppoſe 2 to be Infinite, then rhe Hence it is evident alſo, that the Line which A 
Toe wt ee wt at a 13 rouches the Curve in the Point of contrary Flexi- i 
| FFF "or gn being prolonged, touches and „ 
B N | cuts the Curve A F K in one a | ge Point. 1 
thing in reſpect of » y, and conſequently the form} n Eand moe jam | | iy 
"5 . 0 . e | "WY | f . ; a I fr 
5 4 442 442 2 0 1 * 1 _ Prop, I. : : Tn 
=_ +7 —z,.7 o, or Infinity, will become =| ©. ; 1 J 2 ll 
_ - 2 4 Rs ry . :1- 1 | If the Curve-line A F K be given: and its Diams- tf 
„Do, or Infinity ; that is to ſay, dividing by 5 e given, and its Diame- ll 
5 % UVIONB by ter AB; and if the Relation of the Alſeiſſa A E 9 | 
= 1 — , y =o, of Infinity; which is the form of the 25 ) to the Or dinate EF (Y) be expreſs d by this Cl 
1 firſt cale; and this ought to be fo, becauſe the quation a & x'= x * 9 +aay; tis requird 1 
HS Ordinacs BM, BF, BM are then parallel to one Hud che Value of AE, fo that the correſpanding | 
1 another, VVV 9 | Ordinate E F ſhall interſect the Curve AF 
1 — | oi — in the Point of contrary Flexion k. 
„ e Copſettary 1. . e Nt 25 0 
1 e — 187. The Equation Curve is y = ——— and 
| 2 LE, =o, then tis evident that the Flu PU aA 42 
_ 70A 15 nothing in reſpect of & the Fluxi- |, 2 4 K K 
on of AE; and that the two Tangents FL, FL y = 45 "PR 1 
being infinitely near each other. Oueht to He) —— ; and taking the Flexion of this 
* ; kx Ta.. | 
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Quantity, and ſuppoſing x invariable, and putting 

the ſaid Second Fluxion equal to nothing; we 5 1 | 
eee =o. new SIE 2 protrafied Semi-cycloid 

have * * XXX ＋ 44˙ Bux E xX 44 BK 3s longer than the — | 

_ TIT generating Circle ADB, whoſe Centre is C;. : 

| requir d to find the Point E in the Diameter þ R 

fo = _ 3 E F ſhall cur the Seni. 

. „ cloid in F the Point of c Heri 

22 o, and multiplying by * x + 44, and divi- 9 23 of contrary Flexion, 

25 we” — 189. Suppoſe the known Quantities ADB 
ding by 2 4 x*xxx ＋ 4 4, we have xx +aa|BK=b, AB = 27, and che unkno : ng 

—4xx=0, And 3xx=aa, that is x (AE) | ; a N n Quant 5 

ce if a 7. | * | ” | 
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If we ſubſticute 4 4 in place of x x in the E F ; then by the Property of the Cychig * 
5 x 5 2 XX a | — | ; : pens * 
Equation of the Curve y = - then y = bu . e oY 
N xx+aa JA + =, and conſequently =; by 
+ 43 | | | 5 | 


TE | | * 4 
——:4a=EF; ſo that we may determine the | 
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by the Property of the Circle IS V2rx=-xx 


Iga ee: 1 : 
- Point of Inflexion F, withour ſuppoſing the Curve 
= A FK to be deſcribd. ; 


If AC be drawn parallel to the Ordinate EF, 5 VVV 
and equal ro the given Line 4, and if CG be X27 x22 Xx Xx 2 a — and 
drawn parallel ro A B, it will be an Afſymprote| 1 
to the Curve A F K. For if we ſuppoſe x to be | Vr x- xx 


infinite, then the Equation of the Curve = 
4 xXx 
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and conſequendy, = f l 
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— — — — — ridge 3 — — = — 2 IE = RES 2 — CCC = PE" . 
— Ia ws —_— . - of — Iz —— IE SIP ht = CS EREED —— — — > — — = — < k — —- y + — — r= — 
— — y . * 2 Sr . th "= <> — 2 — a —— . — — — — — 2 —— 2 — —— . — 33 
3 — 8 — S — : \ CI  - —— — > — — 


Dr r e Las — FF 
— = as 


| | AX * — _ X | SD 
will become y = —— =4, ſo chat Va. pp = — . therefore ſubſti- 
xx ＋44 | | Xx % — — 
the Ordinate of the Curve E F cannot be 444 Vrirx - xx 
2 A C, before the Abſciſſa A E be jnfinite. | 


Corollary. 1 


tuting for 1 and , their reſpective Values, we 


3 , LE | a 4K d 
188. If the Equation of the Curve be y = a= have y = —— 4 —— 
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k 4 + then y =? x— 4, -A xx, andy =| 4 Virx = xx X any 27x — XX 

; | ; Ls, 6 —7 . . | . 
{ ſuppoſing x invariable ) = — x—= — .. x —- axx+brx 5 
25 5 4 and the Fluxion there- 


— = 
— — 


” =- 
mr. 
Wh; 


„ 8 Vr 1 
D =o. Then — 6x'is=0; which|of ( ſuppoſing 4 invariable) is, 3 = 


5 K 
25 VX 427 ee . 


| becauſe it makes nothing for the Reſolution of the h] - arr —br* x x* bo art 
| „ 3 o, whence br x 4 


Queſtion, therefore I put — — = In. — 
? : wg xxx VX xx 
25 Vx — 47 z X N 


RJ 5 


—br x His o, and dividing by 
have bx —ar — br =o, and by Tran 


ey; whence the Denominator 254/ x— 47 is =o, 
and conſequently, the unknown Quantity x (AE) 
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bx =ar + br, and x=r + I and cone Prop. 4. 


| ear 
quently CE = 7 


Hence tis manifeſt, that to have a Point of con- 


zrary Flexion E, b muſt be greater than a ; for b, 


be leſs than a, then CE would exceed CB. 
Prop. 3. 


Let it be requird to find F the Point of contrary 
Flexion in Nichomedes's Conchoid A FK. 


190. Let BC be the Aſſymptote, and P the 
Pole of the Conchoid; then the Property of the 


Conchoid is, chat if you draw ſtreight Lines from 


the Pole P to the Curve A F K, as PF, PA, then 


dhe Segments between the Aſſymptote and the 


Curve v. g. AB, DF ate always equal to a given 


Line 4. N 
Draw P A perpendicular, and F E parallel to 
BC, and ſuppoſe the known Quantities A B = 
= a; BP =b; and the unknown Quanti- 
ties BE x, EF = y, and draw DL parallel 
to BA, then becauſe the Triangles DL F, P EF, 


„„ G@0ag of: 


are Grailar; iris DL (x): LF (Viv 


V= 


6 xx+aabx + 


and conſequently ”= — . Andy 


xxy/ aa—xx_ 
nt es ö 


un 


24% 44x - 344 bx xx 


— 
44 KX — M X VA - &XK N 

by Reduction there will ariſe x3 + 3b xx —2 

a4b=o, and one of the Values of the Root. x 

will be = PF, which was requir'd, 

If 2 be = b, the preceding Equation will be 
Changed into this other, x ＋ 34Xx — 24 =0 
which being divided by x + 4 the Quotient is x x 

24x — 24 So, and- conſequently x is = 


4 ＋ 344. 


BE (r) : BF ( 1 Ee | —.—7 


1 


Let AED be an Arch of a Circle, and B its 
Center, and let the Property of the Curve- line 
A F K be ſuch, that drawing any Ray BF E at 
pleaſure, the Square of E E be equal to the Rette 


J 


given Right-line 4. Tis requir d to find the Point 
(F) of contrary Flexion. . 


191. Suppoſe the Arch AE =, the Radius BA 


perty of the Curve a 4 t — 275 +32, and 


| . 2)y — 275 


| conſequently 4 = —— Ee; and be- 


aA 


cauſe the Sectors B E e, BFR are imilac, it is, 


252 N 


4 : 


I 29559 = 2755 


F —— and the Fluxion 
£ | 5 ar : 


| +299) = 2433=0. And conſequently 27 


= ————— , No if we ſubſtitute theſe 


Values of * and 4 5 in the general Theorem 


[99 = ＋ „, there will ariſe this Equation | 


rf = 2, N +rreey? 
— — — — 


Aarr 


111 EN 
| which by Reduction, is 4 9'= 12 1 12.77 58 
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— 47 yy 4 3114 45 — 214 = ©, And 


requir d. 
Se holium I. 


That the Curve AFK, which me call a Para- 
bolical Spiral, has a Point of contrary Flexion, 
may eaſily appear. | i 


For the Circumference A E D not differing fen- 
\ ly near A, from the Tangent in A, irs pain 
om 


angle com rebended under the Arch A E and 4 


'=27, and the Ordinate B Fg) then by the Pro- 


thereof ( ſuppoſing x invariable) is 45% 2 ay" 


one of the Values of the Root 3 will be 2 BE 
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x be ſuppoſed invariable, then the Fluxion of the 
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| Parts of England: Hence Sire-Reve or Shereff. 


of the following Table of Reverſions, which is 


KEY 
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—v———— — m_—_— 
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from the. Nature of the Parabola, that che Curve 
mult be concave towards that Tangent, and that 
afterwards the Curvature of the Circumference 
about its Centre becoming more and more lenſi- 
ble, the ſaid Curve muſt be concave towards the 
ſaid Centre B. ö 


5 cholium | . 


The Points of Retrogreſſion of Curves may be found by 
help of firſt Fluxions in this manner, 


192. If the Curve AMDB be ſuch chat the Or- 
dinates PM interſect the ſame in two Points M 
and m, then that Curve muſt have a Point of Re- 


E 


„4 a„„ „„ 9 0 anc 


[SILEAEIEEIEYYTTY. 


A EPV 5 


trogreſſion, vix. the Point D; and to determine 
the ſame it muſt be obſerv'd that if ( the Abſciſſa) 


Ordinate ( when it is greateſt ) which paſſes thro 
the Point of Retrogreſſion D, is equal to nothing; 
whence we may find the Value of AE the Ab- 
ſciſſa correſponding to the ſame, 


RETURNS of a Trench in Fortification ate the 
Turnings and Windings, which runs from the Lines 
of the Trench, and are, as near as can be, parallel 
to the Place attacked, to avoid being enfiladed. 
RE VE alias Gereve, ſignifies with us the Bailiff of 
a Franchiſe or Mannor, eſpecially in the Weſtern 


REVEILLE. For the Drum to beat the Reveille 
in any Army, is to give notice that tis Day-break, 
and that the Soldiers ſhould riſe, and the Centries 
forbear challenging. 


| REVERSIONS, - or Eftates in Reverſion. In 
the little Book of Tables for Renewing and Pur- 
chaſing College and Church-Leales, Printed ar 
Cambridge 1709, and recommended by. Sir J. 
Newton, 


There is alſo fhow'd the Cooftruction and Uſe 


calculated for ſeveral Rates of Intereſt. The Ta- 
ble ſhews the Decreaſe of 1 l. yearly, according 
to the faid ſeveral Rates; or which is the ſame 
thing, it ſhews you what one Pound due ar the 
End of any Number of Years to come (not ex- 
ceeding 40, which is the longeſt Term ſuch Lands 
can be leaſed for) i& now worth in Ready Money, 
at 5, 6, 7, 8, 10, and 12 per Cent. per Ann. 


And firſt, What is 11. due a Tear hence, worth in 
Ready Mone) now : 


The Rule is this: Ler 100 J. with the Intereſt 
of a Year added to it, be rhe firſt Term in the 
Rule of Three; 100/, the Second, and 11. the 
Third, (For as 100 J. with its Intereſt going on 


— 


R E V 


due:: So muſt 1 J. with its growing Intereſt be 
to the Decreaſe of 1 J. at the Years: End Then 


i 


at 61, and 10/. per Cent, the Work will ſtand 
thus. 3 | 


As 106. 100: 1. 94339 or 18s. nod. « 
110. 100: : 1. 90909 or 18 3. 24. 


From whence it appears that 1 . in 4 Year, 
Time at &!. per Cent. decreaſes to 18 3. 104. 

and at 10. per Cent. to 18s. 2d. So that 18 7. 
10d. + Ready Money is worth 20 5s. to be paid à 
Year hence at 61. per Cent. and 18s, 24. Ready 
Money is worth 205. to be paid a Year hence 
at 10 J. per Cent, And teckoning thus by 4 
continual Geometrical Proportion decreatiy 

ir c@1nes to pals that 205, to be = 21 Years 
hence, is worth but 55. 10 d. +4 eady Money, 
hat is, 5 4% 10 d. Y paid now, will in 21 Years 
at 6 |, per Cent. per Ann. comp), Intereſt increaſe 


Years decreaſes ro 2 s. 8 d. 3. So that at the Rat 
of Intereſt 2 5. 8 d. to be paid now, will amount 
to 20 5. in 21 Years Time. 

In order therefore to renew a Leaſe of 21 Years 
that hath but one Year lapſed, at the Rate of 10 
per Cent. I look into the Table of Reverſions be- 
low, and under the Rate of Intereſt mentioned, 
and right againft 21 Years in the common Angle 
of meeting, I have 2 s. 8 d. 2, which is the Fine 
to be paid to renew one Year lapſed in the {aid 
Leaſe, and ſuppoſing the Rent to be x J. per Aun. 
for it is 21 Years ere the Leaſe is compleated; in 
which Time the Fine of 25. 8d, 3. will amount 
to 20 5. and therefore by paying that Fine, the 
Leaſe may fairly be made up again. | 


Suppoſe again there be two Years lapſedin ſuch 
a Leaſe, allowing the ſame Rate of Intereſt. 
Looking into the following Table of Reverſions, 
I find 205. to be paid 20 Years hence, is now 
worth in Ready Money 25. 11 d. 2, add this 
'Summ to the former of 2 5. 8 d. 4, and their Summ 
which is 5 5s. 8 d. is the Fine to be paid to make 


the Leaſe to 21 Years again, ſuppoſing the Rent to 
be 1 /. 


Suppoſe an Eſtate in Fee-Simple, whoſe real 
Value is 100 J. But that it is Mortgaged, or Leaſed 
out for 20 Vears: What is the Reverſion of it 
worth now, at 61. per Cent. Intereſt ? 


By the Table of Reverſions I find 1 J. to be 
paid 20 Years hence, is worth bur 6s. 2 d. 5 


and multiplying that by 100, I find, 


a N . Jo d 
100 Times 65. is f | 30 © 0 
100 Times 2 d. or 200 d. makes 16 ©O 
And 100 Times 2, or 300 4. makes 6 3 


— — 


— — — 


Value of 100 f. to be paid 20 Years hence. 


to the End of the Vear, is to a bare 100 J. then 


— * 


Annuity : See in the Renewing of Leaſes. 


to juſt 205, Bur ar 10 J. per Cent. 205. in 21 


Summ 31 2 11 
Wherefore 31 J. 25: 11 d. is the true preſent 


How to value the Reverſion of any Leaſe ot 
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RE VERSION of Series in Algebra, is a Me- monlfrares } be Finite; is yer formed RC 
thod to find a Number from its 2 being | volut ion of an Infinite Area: As in the Figure 4 
he Ordinare of | nexed. $5 185 


given; or the Sine from its Ark: | 
an Ellepſis, from an Area given to be cut off from 
any Point in the Axis. $0020 
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of any Figure quite round a fixt Line (which is 


Ler A be che Centre of the Apollonian 1 
I mon Hyperbola DC B. AZ one of the ag, a 
REVOLUTION: In Geometry the Motion] totes, GC an Ordinate equal to the Alſciſſa 18 1 
Compleat the Square CH. And ſuppoſing 2 be 
called therefore its Axis) is called the Revo/ution | at an Infinite Diſtance, imagine the Space Deka 
of that Figure; and the Figure ſo moving is ſaid to Revolve about the Aſſymptote Za, generat 

to Revolve, Thus a Right-angled Triangle revol- thereby the Body DCHAKE4, called the Hperls 


ving round one of its Legs, as an Axis, generates licum Acutum: I ſay the Conick Body JEG()) ; 
by that Revolution a Cone. And to inſtance in a | Finite and exactly Equal to the Cylinder EKHC. 
Caſe very wonderful; the Body called by Torri- | But yer the Aſſymprorick, Space GCD, which it; Re. 
cellius Hyperbolicum Acutum, tho its ſelf (as he de- | volutien generates, is Infinite, x 
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For let | a Unit, or „ repreſent the Ordinate 

GC or GA, Then will the Huent of the Space 
ITS * 5 1 , . ä 12 75 

26 C be — = — = Infivite : And the Huent 
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of the Body dEGC is x* = = xy = do the 
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Cylinder EE. 


RHANDIR in the Diviſion of the Country of 
Wales before the Conqueſt ; what they called a 
Cantref contained an hundred Towns, under which 
were ſo many Commors : Each Commot had 12 
Mannors or Circuits, and two Townſhips : There 
were 4 Townſhips to every Mannor; and every 
Townſhip comprehended 4 Gavels: And every Ga- 
vel had 4 Rbhandirs, and in every Rhandir were 4 
Tenemients. Taylor's Hiſt. of Gavel Kind, p. 69. 


RIAL, A Piece of Gold current, for ten Shil- 


Me 01 1 
Mmm mnt" 


Pound-weight of Gold of the old Standard, wa 
coined into 45 Rials going for 10 Shillings a piece, 
or à proportionable Number of half Rials going 


 RIALS Farthings ; which went at 25, 64. In 
1 H. 8.-The Golden Rial was ordered to go at 
115. 34, In 2 Eliz. Golden Rials were coined 
at 155, a piece, when a Pound-weight of old 
Standard Gold was to be coined into 48 Rial. 
In 3 Fac. 1. The Roſe Rials of Gold were coined 
at 30 5. a piece, and the Spurr-Rals at 15 Shil- 
lings. — | 2 85 


RIBBING Ni /s are ſuch as are uſed to faſten 
the Ribbing, or to keep che Ribbs of a Ship in theit 
Place. | {0 
RIDING Clerk, one of the fix Clerks in Chan- 


cery, who in his Turn, for one Year, keeps the 
Controllment-Books of all Grants chat paſs the 


ligzs: In 1 H. 6. by Indenture of the Mint, a 


Great Seal that Year, Cowel. RIGHT 
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—RIGHT Aſcenſion of the Sun. To find this by 
the Projection of Part of the Analemma readily ; 
having given either his Place, or Declination, 


In the Quadrant EQZ, draw x n repreſenting 


— — 1 n — by | « - 1 7 | f oy — | 
ing taken ES from the Chords 3 30˙, and, 


ſo draw n EQ) will find O for the Sun's Place; 


or having the Poim of O firſt, if through it you 
draw the Parallel 7, you wil have Er, the Sun's 
preſent Declination. This done, Op will be the 


the Parallel of the Suns Declination; which (ha- 


Sine of the Sun's right Aſcenſion to che Radius ry. 


«. 5 
[ IS 


ed. i — * — — — —ä—ä—äaũ 8 — - 
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Wherefore (by the Sector) ſay as rp, to Dp: :! 
EQto a 4th Term; which will be the true Sine of 
the Sun's right Aſcenfion; : But you may find ir in 
the Diagram thus, Set rp from QtoR, on which 
Point R as a Centre, and with © p as a Radius, 
{weep an Ark as B: Then a Ruler laid from Q, 
juſt to touch the Convexity of that Ark B, will 
find the Point A in the Limb. Then will E A, 
meaſured on the Chords be the Degrees of right 
Aſcenſion of the Sun, from thg next Equinoctial 
Point. e „ 
Here follow Fables of the Sun's Right Aſcen- 
fion, Declination, and Place in the Ecliptick, which | 
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I had from Mr. James Hodg ſon, the Worthy Ma- 
ſter of the Queen's Mathematical School in CHriſt - 
Hoſpital; Together with Tables of the Right 
Aſcenſion, Declination, Longitude and Latitude of 
above Fifty of the Principal fixed Stars: Moſt of 
the Firſt and Second, and ſome, few of the Third 
Magnitude. All which Tables are fitted for the 
Enſuing Year 1710, and will ſerve without an 
ſenſible Errgur for about Twenty Years ro come; 
Their Uſe is fo eaſie that it negds no Deſcription z 
and their Benefit and Advantage is ſo Univerſally 
and ſo previouſly neceſſary in all 1 
Calculations; that they muſt have a Place in a Col - 
anne 
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"RIGLET, is any ſquare, flat, thin, Piece of tip! 


Wood, like thoſe which are deſigned to make the 
Frames of ſmall Pictures of; which are ſo called, 
before they are Molded. = 
RIN-&US, a Muſcle of the Noſe, otherwiſe 
called Naſalis; which ſee 
ROD-Knizhts, alias Rad-Knights were ancient- 
ly certain Servitors, which held their Land by ſer- 
ving their Lord on Horſe back ; or attending him 
in his Progreſs or Travels on the Road. 
ROME-Scot was formerly here an Annual Tri- 
bute of a Penny for every Family, and paid to 
Rome at the Feaſt of St. Peter ad Vincula, being 
the Firſt of Auguſt, 2 | 
Cambden tells us it was firſt granted by Offa ; 
but others attribute its Original to Ina, King of 
the Weſt Sa xons; who being in Pilgrimage at Rome, 
A. D. 725. gave it as an Alms. It amounted to 
three hundred Marks and one Noble yearly. Of 
this Mark of Slavery to Rome, our Anceſtors fre- 
quently complained as a Burden and Scandal to 
the Engliſh Nation: It was firſt forbidden to be 
paid by Edw. 3. Tho before complained of in 
Parliament as a Grievance in K. Fohn's Time, 
A. D. 1206. This Payment was abrogated 25. 
H. 8. 25. But ſervilely reſtored again 1 and 2. 
Phil. and Mary; and at laſt utterly: aboliſhed, 
1 Eliz, 1. | 


ROOT Binomial : To raiſe ( eafily ) a Bino- 
mial Root up ro any Power aſſign d. 


Suppoſe a & b. (1.) If it be a—b tis called a 

Reſidual ; and the Powers of ſuch a Refidual will 
be the ſame with the like Powers raiſed from a 
| Binomial ( affirmative) as a ＋ b; except, that 
as the Signs of the Powers of a Binomial are all 
affirmative : Thoſe of the Reſidual have the Signs 
+ and — alternately annexed to every other 
Term; as will eafily appear from multiplying 
a — b by it (elf, and then the Square fo found by 

the Root again, &c. | 5 5 

2. The Indexes of the Powers of the Leading 
Quantity, or Firſt Nome a, in all the Powers of the 
Binomial a + do continually decreaſe, and that 
in an Arithmetical Progreſſion ; as thoſe of b, the 
other Nomes do after the ſame Manner encreaſe. 


So that if rhe Indexes of the Powers of a + b | 


only were required, when thar Binomial is ro be 
railed up to the ſeventh Power, you will eaſily 
perceive that it muſt ſtand thun. 


ebf DpoWto VhoV+V.. 


3. Where tis eaſie to obſerve that the firſt and 

laſt Term are pure Powers of the ſingle Quanti- 
ties aand b, andvare both of the ſame Height: 
As alſo that the Summ of the Indexes of any two 
Letters joined together in any of the Intermediate 


Terms, do always make up the Index of t. 
fligheſt Power, F ; 7 


4. The next Work therefore is only to find the 
Unciz ; which may be done by conſidering, 

(1) That the Uncia of every ſingle Letter, and 
of every ſingle Power how high ſoever it be is an 
Onit, or (1), which neither multiplies nor divides. 
(2) That all the Powers of any Binomial are na- 
turally raiſed by multiplying the Preceeding Power 
into * 2 ava Root ; Which in Algebraick Mul- 


| 
7 


ication, is done by only joining each Letter in 
the Root to the Preceeding Power with its Unciæ; 
and then removing the ſaid Power, when tis fo 
oined to the ſecond Letter, one Place forwards, ei- 
ther to the Right or Left-hand. Thus. a a+ 2 a b 


* bb, the Square or Second Power of a + b is 


found by joining to 4 + b each Letter of 4 + b, 
and removing the Powers to the Right or Left- 
hand thus; à joined to à makes 44; 4 joined to 


b makes ab; and b joined to 4 makes another 


ab; and b joined to b makes 6b; and it will 
ſtand thus; ber- 4+2a b Tb. Now 


from hence it will follow, (3) That the Unciæ of 
the ſecond Term in any ſuch Power will always be 
the dumm of ſo many Units added together (more 
1.) as there hath been Multiplications of the Firſt 
Root; which will always be determined by the In- 
dex of the firſt Term in the Power. | 
And becauſe the Unciz of all the Intermediate 
Terms are only removed along with their Letters; 
it alſo follows, that if they are added together, their 
reſpective Summs, muſt produce the true Unciæ 
of the Intermediate Terms in the new raiſed Power, 


as is plain from the following I able, where the 


Numbers are ſo removed without their Letters, 


1 are the 2 Unciæ of a ＋ b and 4 ＋ 6. 
1 15 Theſe added in the Order as they 
ſtand produce the next Rank. 


Bp Hem PIR Uncie of the Square, and theſe 
{2D 2 added again produce the next 
— — Rankor Unciæ of the Cube, &c. 


pig: 38 1 7 C 
333 Unciz of the Cube. 


— mmrmns ne er ernremmmmemc | 
Fig li 44 7 1 Uncie of the Biqua- 
1 4 6 4 19 drate. 4 


— — 


e The Unciæ of the fifth 
„ ie id 1 134 - Power, 


— — — n 


1 6 % 20.15: 6 * the 
1 61520 15 6 153 fixth Power. 


— EY 


1 7 21 35 35 21 7 1 7 The Uncie of the 
ſeventh Power, 


and ſo on, as Mr. Ward hath well obſerved in his 
young Mathematicians Guide, p. 157, 158. 


If therefore you rake the Numbers in the laſt 
Row of the Table above, and prefix them to the 
ſeveral and proper Letters in the 7thPower of a+6, 
you will compleat all the Terms with their ſeye- 
ral Vnciæ, and it will ſtand thus; | 


+7 a 


And further from obſervin that the Unciæ of 


the firſt Term in all the ſeveral Powers of a 
Binomial, are a Series of Units, whole Summ 


is every where the Unciæ of the ſecond Term . 


and that the VUnciæ of the ſecond Term, are a Se- 


ries of Numbers in natural Arithmetical Progref- 


3 * | ſion; 


er a 4.4. EIT | ET 
a'+7 21 735435 e,, a*bs 
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ſion; as 1, 2,3 4,5,6,, Se. Whoſe Summ is every | 


where the Uncie of the next Superior Power in 
rhe Third Term, &c. He deduces this General 
Rule for finding the Unciæ of any Power of a 
Binomial, V:z. ie cond 2 | 
Multiply rhe Index of the Firſt Letter of any 
Term into its own Vnciz, and divide the Pro- 
duct by the Number of Terms to that Place, and 
the Queſtion will be the Unciæ of the next Suc- 
ceeding Term, forward. Thus in the lat Ex- 
ample, | 98 A 67 * . I» WS ID 
1. The Index of 4 (the Firſt Term) will be 
the Uncia for 7 af b, the Second Term. 
1 Me 7.20 60. ty Nen . 
2. Then —— g 21, That is the Index of 4“ in 
the Second Term multiplied by its Uncia 7 ; and 
the Product 42, divided by 2, the Number of 
Terms to that Place, quotes 21, the Vncia of the 
Third Term. 5 : Coil 
2. Again, —= == 35, The'V1cia of the Fourth 


b ”Y 4 > 


2 
3 e 
14%, and —— = 35, Will be the Uncia of rhe 
IH 3 4) 503-1 21 a | 
Fifth Term, &: t t:: fn = 
* 4 You may obſerve here that the Uncic do in- 
creaſe, only till the Indeces of the Two Letters be- 
cone equal, or change Places ; and then the Reſt 
ot the Unciæ do decreaſe; as the former increaſed: 
So that tis enough to find the Uncie of half the 
Number of Terms in any Power, and then the 


: 


4 


e 


Reſt may be eafily prefixed. 

and when all this is conſidered, the Walue and 
Expcditionſneſs of that Short Theorem of Sir Iſaac 
Newton, for finding the Vncis of a Binomtal, will 
be underſtood and admired, Viz. 


up pole m the Exponent of any Power: Then 
m o m -i m2 m— 3 
Vil 1 & & XR — X 5 
l 2 3 4 
un ＋ 4 M—5.,m—6 1 
* ee — , &c. be a Series for the 
5 5 


5 


Tincie of the Powers of any Binomial, involved 


inflnitel yr. 1 


- As, Suppoſe you. would have the Uncie for the 


7th Power of a + b. Then m /, and by the 
=O 


Theorem: I'X — = 7 will be the Una, 
5 * | 1 | = 
| 2 1 


3 5 1 (34-1 | . 0 UIW £5 
ana that 7 * ——— = 21 will be the Dncia for 


ws 4 
F : 4 of 1. 


* 


2 
the Third Term: And again, That 21 x =—— 
5 ef 
9 35 will be the UVncia for the Fourth Term 
Allo that 35 x — <= 35 will be the Lucia of 
che Fifth Term ard conſequently by going back- 
wards ( as in, Art, 4. above) you will find | that 


* 


hs - ; ons te" | 1 1 1 
the Uncig of the rwo Remaining Terms muſt he 
21, 7, and 1. | , 


A New, Exact and Eaſie Method, of findjug 1) 
Reets of any Equations generally, and that wi, 1 
out any previous Reduction. By Mr. Edm. Hall i 
Geometry Profeſſor at Oxford. 15 


The principal Oſe of the Analytic Art, ig, 
bring Mathematical Problems to Equations, a; 
to exhibit thoſe Equations in the moſt ſimple 
Terms that can be. But this Art would Jultly 
ſeem in lome degree defective, and not ſuficien;. 
ly Analytical, if there were not ſome Method 
by the help of which, the Roots (be they Lines 
or Numbers) might be gotten from the Equations 
that are found, and ſo the Problems in that re. 
ſpect be ſolved. The Ancients ſcarce knew any 
thing in theſe Matters, beyond Quaaratich Equa- 
tions. And What they writ of the Geometrich Cen. 
ſtruttion of ſolid Problems, by the help of the Pa. 
rabola, Ciſſoid, or any other Curve, were only 
particular things deſign d for ſome particular Ca. 
les. Bur as to Numerical Extraction, there is every 
where a profound Silence; ſo that whatever we 
perform now in this kind, is entirely owing to the 
Inventions of the Moderns. 

And firſt of all, that great Diſcoverer and Re. 
ſtorer of the Modern Algebra, Francis Vieta, a- 
bout 100 Years ſince, ſhew d à general Method 
for extracting the Roots of any Equation, which 
he publiſh'd under the Title of. A Numerical Re- 
folution of Powers, &c. Farriot, Oughtred, and 
others, as well of our on Country, as Foreigners, 
ought to acknowledge wharſoever they have writ- 
ten upon this Subject, as taken from Vieta. But 
what the Sagacity of Sir 1/. Newton's Genius has 
perform'd in this Buſineſs, we may rather conje- 
&ure ( than be fully aſſur d of ) from that ſhort 
Specimen given by Dr. Wallis in the 94th. Chap- 
ter of his Algebra. And we muſt be forc d to ex. 
pect it, till his great Modeſty ſhall yield to the In- 
treaties of his Friends, and ſuffer thoſe curious 
Diſcoveries to ſee the Light. nk. | 

Not long ſince (viz. A. D. 1690.) that excellent 


% 


| Perſon M. Foſeph Raphſon, F. R. S. publifh'd his U- 


niverſal Analyſis of Equations, and illuſtrated his 
Method by plenry of Examples ; by all which he 
has given Indications of a Mathematical Genius, 
from which rhe greateſt things may be expected. 
By this Example, M. de Lagney, an ingenious 


| Profeſſor of Mathematicks ar Paris, was encou- 


rag d to attempt the ſame Argument; bur he being 
almoſt altogether taken up in extracting the Roots 
of pure Powers ( eſpecially the Cubick ) adds 


but little about affected Equations, and that pret- 


ty much perplex'd too, and not ſufficiently de- 


monſtrated. Yer he gives two very compendious 
Rules for the Approximation of a Cubical Root; 


one a_Rarional, and the other an Irtational rok 
Ex, gr. that the fide af the Cube 444 +0, 1 


rween 


"p 64nd 9 7 971 0 44 14. 1 
OP Ii 081 
And the Root of the 5th Power & + * 
makes 1 10. 
=4 ＋ ai +.6 | | 
S * 3 4 ef 4 re 
ns as where nale, 
TT #6 . 


1 


2 


at” 


"44 


Tor.  -: 

chat tis 2 44, not * 4 4, as tis erroneouſly Prin- | : VU ü 

\ FY - a . a 1 TOY 

red in the French Book. ) ; Theſe Rules were com- manner, will be found to be Ta TVA 

municated to me by a Friend, I having not ſeen 2 
the Book; but having by Trial found the good- ; 


them, and admiring the Compendium, I 
= Alling to find out the Demonſtration. Which 
having done, I preſently found that the lame Me- 
thod might be accommodared to the Refolurion of 
all ſorts of Equations. And I was the rather in- 
clin'd ro improve theſe Rules, becauſe I 1aw that 
the whole thing might be Explain'd in a Synopis 3 
and that by this means, at every repeated ſtep of 
the Calculus, the Figures already found in the 
Root, would be ar leaſt 'Trebled, which all other 
ways, are increaſed but in an equal Number with 
the given ones. Now, the fore-mention d Rules 
are eaſily demonſtrated from the Geneſis of the 
Cube, and the 5th Power. For, ſuppoſing the 
fide of any Cube = a e, the Cube ariſing from 
thence, is aaa + Zane +3 aeeFÞeee. And con- 
ſequently, it we ſuppoſe 444 the next lels Cube, 
to any given Non-cubick Number, then cee will 


be leſs than Unity, and the Remainder , will =. 
the other Members of the Cube, 3aae+3ace 


eee. Wherce rejecting eee upon the account 


of its ſmallneſs, we have b= 3 ane + Za ee. 
And fince aac is much greater than ae e, the 


b 
quantity —— will not much exceed e; ſo that 
1 
b = b 
putting © == then the quantity 
3 344 3a 


(to which e is nearly equal ) will be found 


b V 
= | or that 1s — ge. 
3445 340 344 3 4 ＋ 
„ 5 
And fo the fide of the Cube 44 a+ 5s will be 
ab | 
a + — , which is the Rational Formula of 
344 ＋ U 


M. de Lagney. But now, if 22 4 were the next 
greater Cubick Number to that given, the fide 


of the Cube 444 — , will after the fame man- 


ab. 


ner be found to be « — - 
| | 344 — 5 


And this eaſy 


and expeditious Approximation to the Cubick 
Root, is only { a very ſmall matter) erroneous 
in point of defect, the quantity e, the Remainder 
of the Root thus found, coming ſomething leſs 
chan really tis. | 2 


As for the Irrational Formula, "tis derived from 
the ſame Principle, viz. b==3ane + 3ae e, or 
b hs 


—=4etee, and ſo VAE AA e and 


34 | mu 
3 4 
3 hs 
V 344T 6 TIA Te, the Root ſought, 
34 
Alſo the fide of the Cube 444 b after the R 16 
Vol. II. ET 8 


| 1 . . 8 
And this Formula comes ſomething nearer to 
the Scope, being erroneous in, point of exceſs, 
as the other was in defect, and is more accom- 


ſtitution of the Calculus, is nothing elſe but 
the continual Addition or Subſtraction of the 


— — 


the latter, 1 42 ＋ WM eee = 
« Bur by either 


| 34 | 
of the two Formula's, the Figures already known 
in the Root to be extracted, are ar leaſt ] ripled ; 
which I conclude will be very grateful to all the 


Inventor upon the Account of his Diſcovery. 
But that the Uſe of theſe Rules may be the 


an Example or two. Ler ir be propos'd to find 
the fide of the double Cube, or aaa + b=2 


5 


Here a =1, and — , & ſo: VT, or 1, 26, 


32 
will be found to be the true ſide nearly. Now, the 
Cube of 1, 26, is 2, 000376, and ſo o, 63 F. 


4a/,3969—,0000376 55 | „5 
8 8 —— ; or ©, 63 + NV, 39680052 
„0 Eng 3,78 „ | 


91005291 =1, 259921649895 —; which in 13 
Figures, gives the fide of the double Cube, with 
very little Trouble, +/z. By one only Diviſion, 
and the Extraction of the ſquare Root; when as 
by the common way of working, how much 
pains it would have coſt, the Skilful very well 
know. This Calculus a Man may conrinue as 
far as he pleaſes, by encrealing the Square by 
OE „ ece. 
the Addition of the Quantity — , which Corre- 
28 


Unity in the 14th Figure of the Root. 


Exemp. 2. Let it be propos'd to find the 
des of a Cube equal ro that Engliſh Meaſure 
commonly call'd a Gallon, which contains 231 
ſolid Ounces, 
whoſe fide 6 == a, and the Remainder 15 = b 3 
and ſo for the firlt Approximation, we have 


3 + 9+ 5=the Root. And ſince 9,8233 
is 3, 1358 .. ., tis plain that 6, 358 =a + e. 


© «© +1 


Now, ler 6,1358==4; and we ſhall have then for 
. 5 * 2 Se | 158 


modared to the Ends of Practice, ſince the Re- 


ace 
Quantity according as the quantity e can 
5 

be kfewn, So that we ſhould. rather write 

| — ———— 

Via+bmere = 
w=— ＋ + a, in the former caſe, and in 

34 
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Students in Arithmetick; and I congratulate the 


better perceiv'd, 1 think ir proper to ſubjoin 


ction, in this caſe will give, but the encreaſe of 


The next leſs Cube is 216, 
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irs Cube 231, 00853894712, and according to the 
Rule, 3,679 V9, 41201041 —, 000858394712 


—— Vc. 


18, 4070 
is moſt accurately equal to the ſide of the gi- 
ven Cube, which within the Space of an Hour, 


I determin'd by Calculation to be 6. 1357924 
3966195897, which 1s exact in the 18th Figure, 


defective in the 19th. And this Formula is de- 


ſervedly preierable to the Rationale, upon the Ac- 
count of the great Diviſor, which is not to be 
manag'd without a great deal of Labour; where- 
as the Extraction of the ſquare Root, proceeds 
much more eafily, as manifold Experience has 
taught me. 


But the Rule for the Root of a pure Surſolid, 


or the 5th Power, is of ſomething a higher Enqui- 


ry, and does much more perfectly yet, do the bu- 
ſineſs; for it does at leaſt Quintuple the given 
Figures in the Root, neither is the Calculus very 
large or operoſe. Though the Author no where 
ſhews his Method of Invention, or any Demon- 
ſtration, although it ſeems to be very much want- 
ing; eſpecially fince all things are not right in the 
printed Book, which may eaſily deceive the Un- 
skilful. Now the 5th Power of the fide a + e is 
compos'd of theſe Members, a + 5 a+ e + 10e. 
+ 104f&@ ＋＋ 5A + omw ; from whence 
b =; ae T 10 +1046 +5 4e, rejecting 
e becauſe of its ſmallneſs. | 
1 

Whence — g= e E2&4&@ +246 ＋ e, and 

5 4 


adding on both fides 5 ., we ſhall have 4 +6 
| SEES 54 
= are + ae 2426 Sem 4 4 


+ ae Tee. Then ſubſtracting 4 from both fides, 


* 


16+ e will = L 4; wwhichif 
5a 
a be added, then will a Te J. a 4.44 -j-b-; 44 


— — 


A 


== the Root of the Power 4 ＋ b, But if it had 


a*' — b {the quantity of à being coo great) the 


„„ 


Rule would have been thus, 5a * * 2 a*-betaa, 


| — 8 71 
and this Rule approaches wonderfully, ſo that 
there is hardly any need of Reſtitution. 


Bur while J conſidered theſe things with my ſelf, 
J light upon a General Method for the For mula's 
of all Powers whatſoever, and ( which being 
handſome and conciſe enough) I thought I would 
nor conceal from rhe Publick: 


Theſe Formula's,'( as well the Rational, as the 
Trraticnal ones) are thus. 


— — 80 
y aa = aa + , ora + ——, 
3 24 ＋ 10 


Va bs Hes 424 — —, or 4— 


— — 


51 | . 0 

V4 „ or 4 + 3 
A 3 44 NU 

5 b 
tas + baz2 a+ 44+ —ore+ ll 
644 45 

5 b 
as + b==3} 7 1 4 „Or 4 3 
Io 4 54 ＋½ 

. 
5 4⁵ 1 4.4 Þ> — . 

| 15 af 64.9 
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TOs oper MIT ＋1— hs 


And ſo alſo of the other higher Powers, Bur if 
4 were aſſumed bigger, than the Root fy ht 
( which is done with ſome Advantage, as 6055 a 
the Power to be reſalved, is much nearer he 
Power of the next greater whole Number this 
of the next leſs) in this caſe, Mutatis Mutand; 


72 mall have the ſame Expreſſions of the Roots, 
77, 


— — 1 
F ⅛ . em won 
| 2 4a — 1, 
VV ab 
„ —— 
3 4 34 — b. 
| b ab 
e ee + 
64 4 


b 


214 7.30. 


And within theſe two Terms, the true Root is 


ever found, being ſomething nearer to the Haris. 


nal than the Rational Expreſſion. But the quanti- 
cy e found by the Irrational Formula, is always 100 
grear, as the Quotient reſulting from the Ration! 


Formula, is always too little. And conſequentij, 


if we have + b, the Irrational Formula gives the 
Root ſomething greater than it ſhould be, and the 
Rational ſomething leſs. But contrary-wile if f 
be — b. | | 


And thus much may ſuffice to be ſaid concernitg 
the Extraction of the Roots of pure Powers; which 
notwithſtanding, for common Uſes, may be ha 
much more eaſily by the help of the Logarithm, 
Bur when a Root is to be derermin d ver) = 
rately, and the Logarithmick Tables will nor rec 
ſo far, then we muſt neceſſarily have recouric de 
theſe, or ſuch like Methods. Farther ; the Inyer- 
tion and Contemplation of theſe Formula, leading 


me to a certain Univerſal Rule, for adfected * 
| | quatien“ 


r 
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too 
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quations ( which J hope will be of uſe ro ai! h 
Students in Algetrn and Germet?y } 3 was willing 
here to give ſome account of this Diſcovery, which 
1 will do with all the perſpecuity I can. | had 
given at N'. 188 of 7 Tranſactions, a Very Ca- 
fie and general Conſt ructlon of all adfe bed Equa- 
tions, not exceeding the Biquadratick Power; 
rom which time 1 had a very great deſire of do- 
ing the ſame in Numbers. hut quickly after Mr. 
Raphſen ſeem d in great 1/ſeaſure to have ſatisfied 
this Deſire, till Mr, Lagney by hat he had per- 


form'd in his Book, intimated that the thing might 


be done more compendiouſly yer. Now, my Me- 
chod is thus. 

Let & the Root of any Equation, be imagin'd 
to be compos d of the parts « + or — e, of which, 
jet à be aſſum'd as near 7 as is poſſible; which 
is notwithſtanding not necef]iry, but only com mo- 
dieus. Then from the Quantity a + e or 4 — e, 
ler chere be form'd all the Powers of 2, found in 
the Equation, and the Numerical Co- efficients be 
reſpectively affix d ro chem: Then let the Power 
to be reſolv d, be ſubſtracted from the Summ of 
the given Parts (in the firſt Column where e is 
not found } wh'ch they call che Homogeneum Com 
parationts, and let the difference be . V. In rhe 
next place, take the Summ of all rhe Co-efficients 
of e in the ſecond Column, ro which put = 5. 
Laſtly, in the third Column ler there be pur down 
the Summ of all the Co-efficients of e e, which 
Summ call r. Then will the Root x ſtand thus 

| 5 
in the Rational Formula, viz. X = a + ———; 

| : | 1 b 
and thus in the Irratzonal Formula, viz, = 


—— 


= T ο Fa 45s t; Which perhaps it 


9 


| t 

may be worth while to Illuſtrate by ſome Exam- 
ples. And inſtead of an Inſtrument, let this Table 
ſerve, which ſhews the Geneſis of the ſeveral 


Powers of a Þ e, and if need be, may eaſily be 


continued farther ; which for its Uſe I may rightly 
call a General Analytical Speculum, The fore- 
mentioned Powers ariing from a continual Mulri- 
plication by a + e (=) come our thus with 
their adjoined Co-efficients : See the Table, Bur 
now, if it be 4 = e==;,, the Table is compos'd 
of the fame Members, only the odd Powers ot e, 
as e, e', es, e“ are Negative, and the even Powers, 
as e, , &, Affirmative. Alſo let the Summ of 
the Ca- cffcients of the fide e, be ; the Summ 
of ihe Co. efficients of the Square ee t, the 


dur of the Coefficient of * n; of ef =w; 


vt. af. 2. ob — | | 
or & ; or e' g, &c. But now, fince e is 


ppc d only a ſmall Part of the Root that is to 


ve engquird, all the Powers of e, will be much 
eſs than rhe correſpondent Powers of a, and fo 
tar The firſt typorheſts ; all the ſuperior ones may 
be rejected; and forming a new Equation, by 
tubſtiraring 2 e S, we ſhall have (as was 
iad ) T= Tre tee. The following Ex- 
amples will make this more clear. 


> i y ET 
EA 427 e I. 


1 RES 2 
3 Eonarion Nr = 10000 
bead d. For the firſt E ypothe hs, 
and 19 We have this Equatic | 


71 
4. 


— — — — — — — —— — 2 — 


„ TA. ave +6070 tao +& 
— dz da dae = ac 
+ c2z= +cace 


= ＋ t0000  govoe + booee 40 e + e. 


—— 200 60e 1 3e e 
F ( 
— IO OO 
＋ 60 — 4013 + 397 ee 40 e Pee 
5 F 


5 2 
The Signs + and — with reſpect to the Quanti- 
ries e and e, are left as doubtivi, till it be known 
whether e be Negative or Affirmative ; whick 
thing creares ſome Difficulty, ſince that in Equa- 
tions that have ſeveral Roots, the Homogenea Com- 
parationis (as they teim them) are oftentimes 
encreaſed by the minute quantity 2, and on the 
contrary, that being increaſed, they are diminiſned. 
Bur the Sign of e is determin'd from the Sign of 
the Quantity b. For taking away the Reſelvend 
from the Homogencal form d of a; the Sign of ge 
(and conſequently of the prevailing Parts in the 
Compoſition of it ) will always be contrary to the 
Sign of the difference L. Whence:twill be plain, 
whether it mutt be + e, or — e; and conſequent- 
ly whether à be taken greater or leſs than the 
True Root, Now the quantity e is 2 25 — 


2 


V 5—b t, when l and : have the ſame Sign, 


F 


bur when the Signs are different, e is=4/+ 55 + bi 


N 


E 


2. But after it is found that it will be — e, 


ler rhe Powers e, &, and es, Sc. in the Affirma- 
tive Members of the Equation be made Negative, 
and in the Negative be made Affirmative; that is, 
ler them be written with the contrary Sign. On 
the other hand, (if it be + e let thoſe fore men- 
tion d Powers) be made Affirmative in the Affir- 
mative, and the Negative in Negative Members 
of the Equation. | „ 
New we have in this Example of ours, 10450 
inſtead of the Reſolvend 100-0, or b = + 450, 
whence it's plain that 4 is taken greater than 
the ruth, and conſequently, that 'tis — e. Hence 
the Equation comes to be, 10450 —4o15e + 
597 ee4 +Þei=10009, That is, 450 — 401 5e 
T 597 ee So; and lo 450==4015 e — 597e e, 


or bete e, whoſe Root ex=13— 4/ 1 bt, 


e 
8 65. _ 

ON — - ß; chat is in the preſent caſe, 
2 4 t 


2007 ; 27614069 
— — , from whence we have 


Co = 


. 


397 
the Root ſought, 9, 886, which is near the Truth. 


But then ſubſtituting this for à ſecond Suppoſiti- 


on, there COmes 4&4 + 2, moſt accurately 9, 


3862603936495 . . ſcarce exceeding the Truth 


by 2 in the laſt Figure, viz. when / 455 +bt 


4 


7 
6 — F& 


KOO- 


— 5=e. And this (if need be) may be yer much 2 
farther verified, by ſubſtracting (if it be Te) | Example III. = 


4 Lt 
He: + IE 


| ROO 


; | Let us take the Equation 2* — 80 33 J. HI 
1 7 from the Root before 3* — 14937 3 + 5000 = o, which 8 33 
v 372 +7 — [uſes Cap. 62 of his Algebra, in the Reſolution 
, — e ſa very difficult Arithmetical Problem, wh 
ep Vietas Method he has obtain'd the Root 
Nu curately ; and Mr. Raphſon brings it alſo 22 Br. 
to chat Root. Which Compendium is ſo much ample of his Method, Page 25, 26. Now thi, 
the more Valuable, in that ſometimes from the Equation is of the Form, which may haye ſeveral 
firſt Suppoſition alone, but always from the ſe- | Affirmative Roots, and ( which increaſes the Dif. 
cond, a Man may continue the Calculus ( keep- | ficulty) the Co-efficients are very great in reſpec 
ing the ſame Co-efficients) as far as he pleaſes. of the Keſo/vend given. 
It may be noted, that the fore-mentioned Equati- WT | 
on, has alſo a Negative Root, viz. 3== 10,26 ....| But that it may be the eaſier manag d, let it be 
which any one that has a Mind, may determine divided, and according to the known Rules of * 
more accurately. | Pointing, let CC — 104 +FHE=zo x 
| ( where the quantity 4 18 PS of 1 in the Equati- F £1 
Example II. jon propoled ) and for the firſt Suppoſition, let 4 a 
=1. Then 4. - 3e — 2% + 4% 0, E 
Suppoſe 3? — 177 + 547 = 350, and let a=j5 =0 ; that is, IT zee; hence e = , 


the quantity 


ere b 3 


found; or (if it be — e) by adding 


10. Then according to the Preſcript of the Rule, — | om 
ſwag 5s bis = NV 37 — 5, and fo; = 
＋ N = ＋ 324 e T3342 e e. -- — — t . | 


Le — . . - _- . 
þ ; — - -_ — 
342 1 — —ͤ — - 2 * 
2 — — — = 2 — — — — — 4 — — 1 — — — 
* pd * — abs. Po * « — n . 
— 


— dN d a- 2da e - da MN 33 | 

| | eren | cv 1, 27; Whence tis manifeſt that 12, 7 is near 
| | the true Root of the Equation propoled. Now 
; , F Secondly, let us ſuppoſe 3 = 12; 7, and then ac- 


q 
i Thar is, + 100 + 300 e + 30 @ + et | cording to the Directions of the Table of Powers, 
f 


: JE 8 ” — _ = A _ 1 * = = =: "4 35 - 2 
—.— < - —— — Ry = J — BT * - > 2 
3 55 8 =» r . Ss 2 tl - — — _—_ —— 9 a — — 1 2 = — — hy 
* 1 — 2 2 — 2 * LY — _ 
r — SS © — *< 322 2 LY ro — = 4 — * . a 
— 2 = - 1 A — n 


P * 
— — . 


- 


— TEERTD: 2 — 22 . 
— TE Eo thn, 3 2 — BE AZ bs 
—— . — : = 
© >. — . 


Wn: | : there ariſes *# - * 
1 — 1700 — 340 e — 17e = 5 M 
With: EY 34 7 b s 5 10 


+ 549 + 54e — 26014, 4641—8153, 532 e—967,74e*—50,86.4 a 
| — 350 „FVV + 163870, 640 + 38709, 60e +3048 e* ＋ 80 ez 6 
þ | - ͤ— — — — 322257, 42 — $5749, 2 e — 1998 et 
i Or, — 510 + 14e T IZ ee + © o. Now, 1189699, 9 FI4937 e- 
FE | ſince we have — 510, it is plain, that 4 is aſſu-| — 5co0, | | 
"ttt med leſs than the Truth, and conſequently that | E 
** | | e is Affirmative. And from (the Equarion ) | That is, + 298, 6559 — 5296 132 e +i$2, 26 2 4 
"= : | 29, 2e - o; And ſo - 298, 6559 ==— _ 
! 510 = 14e + 13 , comes e Vlt + 55 —%5| 5296, 132 e + 82, 26 ee, whole Root e (accor, 
WE | | | —  p— | | 3 
* 1 5 ding to the Rule) , 5—4y $5 5—b t comes to 
ws V6679—1 e e 
Fro .  Whence 2 ==15, 7. , Which | h 5 
1 | "2 | 2648, 066 - 6987686, 106922 
| Hog is too much, becauſe of 4 taken wide; therefore e 
Wk Secondly, let 4 = 15, and by the like way of 82, 26 
e | „05644080331. . = e leſs than the Truth. Bur 
Reaſoning, we ſhall find e 5 — a/ 55 — tþ| that it may be corrected, tis to be conſider d that 
Fo | | OT —— — — 2 = be 0026201 .. 00 
= OF [mmm > i coco) 
n | 1095 — * 11710 A 5 5 S—bt HC %% oo 0>5 > 


' 3 = T „and conſequently {i and conſequently e corrected, is = 9564470445 


| And if you deſire yet more Figures of the Koo!, 
14 14, 954068. It the Operation were to be repeat- | from rhe e corrected let there be made 

; ed the Third time, the Root will be found confor- t vu e — rei = o, 4310 5602423 « +, and 

f mable to the Truth as far as the 25th Figure; 
1 but he that is contented with fewer, by writing 
== th + 7:6 inſtead of 2b, or ſubſtracting or adding 


1 3 


* 


— 
ES. Ts 2 
* 


— 


e 


ES = 
aw. = 


3 
— TIE 


: > abc ia 
42s; 8 


-V 55 5—bt—tue+t e or which is all one, 


0 


— 


— 7 E22 ͤ ac A” 
SES ² REST 
LOT fn MA 4en-<* ; —— 


_— 
'S. 7 
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5 — — to the Root before found, will 2648, 066-6987685, 67496597577 
1 r ke 

iy; preſently obtain his End, Note, the Equation | 2. 28 

ropoſed, is not explicable by any other Root, 05644179443074402 e; whence a ee 
becauſe the Raclvend 350, is greater than the] the * 33 12, 7564417944 
6 10 mY d | 074402 . . . as Dr. Wallis found in the fore- 


Cube of —, or —. mentioned Place; where it may be obſerT 6 
3 3 | , 
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chat the repetition of the Calculus does ever tri- 
ple the true Figures in the aſſumed a, which the 
5 Tue — re. 
firſt Correction, or — — , does quintuple; 
Is bt | 
which is alſo commodiouſly done by the Loga- 
ithms, Bur the other Correction after the firſt, 
does alſo double the Number of Figures, fo thar 
ir renders the aſſumed altogether Seven-fold ; yet 
the firſt Correction is abundantly ſufficient for A- 
richmerical Uſes, for the moſt part. 


Bur as to whar is ſaid concerning the Number of | 


Places rightly taken inthe Root, I would have it un- 
derſtood fo, that when à is but + part diſtant from 
the true Root, then the firſt Figure is rightly aſſu- 
med ; if it be within 55> part, then the two firſt 
Figures are rightly aſſumed; if within #35, and 
then the three firſt are ſo; which conſequently 
manag d according to our Rule, do preſently be- 
come nine Figures. | 


It remains now that 1 add ſomething concern- 


Tots 5 sb 
ing our Rational Formula, viz, e = ——— 
| 1 $5 + tb 
which ſeems expedirious enough, and is not much 
inferior to the former, ſince it will triple the given 
Number of Places. Now having formed an E- 
quation from a e =, as before, it will pre- 


ſently appear, whether a be taken greater or leſs 


than the Truth; fince s e oughr always to have 
a Sign contrary to the Sign of the Difference of 
the Reſolvend, and irs Homogeneal produced from à. 
Then ſuppoſing + b + se þ a t e eg o, the 


Diviſor is 55 — #6, as often as # and h have the 


ſame Signs; but iris g + bz, when they have 
different ones, Bur ir ſeems moſt commodious for 


Sn | 5 
Practice, to write the Theorem thus, e = — 


: 5 
N 5 
+ — fince this way the thing is done by one Mul- 
tiplicarion and two Diviſions, which otherwiſe 


would require three Multiplications, and one Di- 


viſion. 


Let us take now one Example of this Merhod, 5 
from the Root (of the fote- mention d Equation) 


I2, 7 „ where | . 


298, 6559 — 3296, 132 e + 82, 26 ee+ 29, | 
| AS | a 


— + 12 
. £ 
o | . 
20 — 6+ =0, and ſo— — —=e; that is, let 
5 5 


3 
it be as to t, ſo b to — == 5296, 132) 298, 
1 5 
6559 into $2, 26 (4, 63875 .. wherefore the 
Diviſor is 5 — —== 5291, 49325 |...) 298, 


5 


6559 (o, 56441. . . e, that is, to five true 


pres, added to the Root that was taken. But 
: is Formula cannot be corrected, as the foregoing 
'Tationat one was; and ſo if more Figures of the 


. | 


Root are deſired, tis the beſt to make a new Sup- 
poſition, and repeat the Calculus again : And rhen 
a new Quotient tripling the known Figures of ths 
Root, will abundantly ſatisfie even the moſt Scru- 
pulous. 


ROOTS of Plants are, either 


r. Fibrous, which ſend out only ſmall Strings 
from the Bottom of the Plant, diſtinct from 
each other. 5 


2. More Thick or Greſs, which have a Body thick 
and groſs, either branched out into Subdivi- 
fions or Arms; or elſe ſending out Fibres 
from it all along, 


Theſe laſt are either 


Carnous, which are either 
I. Broad and Swelling, 


2. Long and Slender, which commonly are 
more hard and woody. 


The Broad and Swelling are a 
t Cr. Bulbous, which conſiſt but of one Globe or 
© Head, and fend out Fibres from rhe 


34 Bottom, and are either 5 | 
Squammoſe, or Scaly, as Lilies or Mar- 
tagon. 


ö < \ Coated, which are involved in Skins or Coats, 
as Ceps, Hyacinthus, Allium, &c. 

2. Tuberous, which are of a carnous, ſolid, and 
like-continued Conſiſtence; and theſe ei- 
1 | Fer i SET | 

| 1. Simple, with but one Globe or Head, 
as Rapa, Crocus, &c. 2 


8 


T2. Mamfold, as Aſphodelus, Pæonia, &c. 
(Long Roots are either | 
I, Sarmentous (i. e.) Twiggy or Branching, 
which ſnoor or creep our tranſverſe, or 
in breadth: Of theſe ſome are Geniculate, 
Knotty, or Feynty, as Couch-Graſ's, Mints, 
4 Ys 0 . (&c3 
2, Cauliformes (i. e.) Stemmy or Stalky, which 
ſhoor down deep directly; though often 
ſhooting our Fibres and Strings from the 
great Stem; which alſo it ſelf is ſome- 
times divided or branching. | 


ROTATION, is a Term commonly uſed in 


Geometry for the Circumvolution, or Motion of 


any Surface round a fixt and immoveable Line, 


which is called the Axis of its Rotation. How 
Solids which are thus, by the Rotation of a Plane 


round an Axis generated, may be Meaſured or 
Cubed : The Ingenious Mr. Abr. de Moivre ſhews 
very expeditiouſly in his Specimens of the Uſe of 
the Doctrine of Fluxions, Primed in Phil. Tranſ, 
N. and in Vol. 2. of the Miſcellanea Curigſa, Pag. 
131 thus: For the Fluxions of ſuch Solids take 
the Product of the Fluxion of the Abſciſſa multi- 
plied by the Circular Baſe : and he gives this In- 
ſtance: Suppoſe the Ratio of a Square to the Cir- 
n 


cle inſcribed be as : the Equation, expreſſing the 
1 Narute 
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Nature or Property ot any Circle, whole Diame- 
© 2 4d XX=XXxX 
tre is d; is yy=d x—x x, Theref— 
7 
is the Fluxion of a Portion of the Sphere; and 
conſequentiy the Portion it {elf 4 x4 x x—7 x xx, 
4 d xx — x? 
And the Circumſcribed Cylinder is ——— 
N 
| Therefore the Portion of the Sphere is to the Cir- 
cumſcribed Cylinder, as 5d —4x ro d — x, 


ROTHERNAILS, or Rudder-Nails, are ſuch as 
have a very full Head; and are uſed to faſten the 
Rudder-Irons in Ships. - 

ROUNDNESS, The round Globular or Sphe- 
rical Form, which Pebbles, Fruits, Berries, Sc. 
are adorned with; and which Drops of Water or 
Quick-filver, Sc. Bubbles of Air under Water or 
ſome ſuch Liquor, melted Oil, &c. do generally 
put on, ſeems to ariſe from the Incongruity of 
their Particles, with thoſe of the ambient Fluid; 
which prevents them from coaleſcing together, and 
by preiſing upon them, and environing them all 
round equally, turns them into a round Form. 
This ſeems plain, as Dr. Hool hath long ago well 
obſerved from the way of making ſmall round 
Shot of ſeveral Sizes, without caſting the Lead 
into any Molds, from Drops of Rain being for- 
med in their falling into round Hail-ſtones ; and 
from a Drop of Water falling upon ſmall Sand, or 
Duſt, which will ftrait produce an Artificial round 
Stone: And from the ſmall round red-hot Balls 
(eafily ſeen with a Microſcope ) which are formed 
by the Collifon and Fufiea of the Flint and Steel 
in ſtriking Fire, and perhaps the Principle of Gra- 
vitation, if principally concerned in this Matter. 


ROUNDS, in a Garriſon, is a Night-WWatch 
commanded by an Officer that goes round the 
Rampart of the Garriton, in order to liſten if any 
thing be ſtirring without the Works, to ſee that 
the Sentries are watchful, and upon Duty, and 
that all things be in good Order. In ſtrict Gar- 
riſons, the Rounds go every quarter of an Hour, 
that the Rampart may be ſtil] furniſhed. The 
Centries oughr to challenge at a Diſtance ; and to 
reſt their Arms as the Rounds pals, and ro let no 
one come near them. When the Round is near the 
Corps de garde, the Centry calls aloud, Abo comes 


there? And when the Anſwer is The Round, he ſays, | 


Stand ; and then ealls for the Corporal of the 
Guard, who draws his Sword, and calls alſo, Tho 
comes there > And when 'tis anſwered The Rounds ; 
he that hath the Word muſt advance, and deliver 
the Word to the Corporal who receives it with his 
Sword pointed at the Giver's Breaſt. 


ROUT, in the Law-ſenſe, is an Aſſembly of 


three or more Perſons, who are going forcibly ro 
commit an unlawful Act, though they do it not: 
For if it be done tis a Riot. 5 


RUDDER of a Ship: The French Author of 
a late Book about the handling or working of 
Ships at Sea, in Chapt, 7. Propoſes to demon- 
ſtrate what the Angle is, which the Rudder of a 
Ship ought ro make with her Keel, in order to 


the Keel an Angle of nearly 55 Degrees. 1, 
order that this may be preciſely done, he 1 
to put a Cleat on the Sweep in the Gan. 
and to diſpoſe ir ſo, that the Arch contain ow 
tween the Keel and Clear may be of this Nu 
ber of Degrees; and that the Tiller of the N 11 
der ought to be ſome-how ſtopt, to that it g ud. 
go beyond this Mark; for if it paſſes it, it . 
more hurt than good. N 


RUL E- sliding. Of this uſeful and ready] 
ſtrument there are ſeveral Sorts made; ax 5 " 
Patridge, another by Everard, a third by "Lag 
The Ground and Reaſon of all which is ore and 
the ſame; as may be ſeen in the ſeveral Treati 
written by the Authors above-named ; to eli 
and ſhew the Ute of their ſeveral Rules. | tat 
give you here in ſhort the ſeveral Uſes and Ad 
vantages of all of them. : 

Seth Patridge calls his the Double Scale if p,, 
portion ; becaule the Scales or Lines upon it are " 
Double; which are the Lines uſually call'd the 4, 
tificial Lines, of Numbers, Sines, and Db 
whole Invention and Uſe is owing to Mr. Ganger: 
Theſe you will find deſcribed, and their Nature 
explained in this Lexicon, under theſe words, On 
the Sides of his Double-Scale, are uſually ſet ; 
Line of Inches; or of Foot and Inch.-meaſure: 
and there may be put a Gage-Line, a Meridian. 
Line, anda Scale of * Parts, Lines of Chord 
and for Board or Timber-Meaſure, according as 
any one pleaſes, or his Occaſions require, 

Everard's and Hunt's Sliding-Rules, are thicker 
and ſquarer, ſo that there are two Sliding: Pieces 
which can be fitted to either Face of the Rule; on 


one of which there are uſually Two Double Lines 


of Numbers, made to ſlide againſt ſuch another 
Double Line placed above them marked o, and x 
Single Line of Numbers placed below mark'd D. 
Theſe in Everard's, which I ſhall deſcribe, are 
marked with B and C, and on the Back of this 
Sliding-Piece, is a Treble Line of Numbers mar- 
ked E, rogerher with a Line of Segments. 
The other Sliding-Piece hath on one Side a 
Line of Artificial Sines and Tangents, to flide a. 
gainſt rwo ſuch other on the Sides; and on the 
other Side is another ſuch Line of Sines, ard a 
Line of verled Sines. 
made to fit in, on each Face of the Rule. 
On one Edge or Side of the Rule, are uſually 
placed the Natura! Lines of Chords, Sines, Tan- 
gents and Secants, for Spherick Projection, with 
a ſmall Scale of Equal Parts; and one of Lati- 
tudes, Hours, and Inclination of Meridians for Di- 
alling : As alſo a Line of Rumbs, and M. L. for 
Navigation: and on the other Side or Edge, be- 
ſides, Inches and Foor-Meaſure, is a large Scale 
of Equal Parts, with a Meridian Line placed by, 
to graduate Sea- Charts, Sc. The Uſes of all which 
you will find under their Names. 


The firſt Thing to be learned on the Scale, ct 
Rule, is how to count or number, in the fee, 
ral Lines of Numbers; for as for sines, Tal. 
gents, Sc. there all is eaſie, 


of Numbers 
divided fir . 
d Primes, 

. 


1. Know then, that every Line 
a Line of Geometrick Proportion, 
to 9 Unequal Parts, which may be calle 


Stay or Bear up, the ſooneſt that is poſſible : And 
de ſaith the Tiller of a Rudder ought to make with 


theſe are marked with the 9 Digits, 1243-4) 


Each of theſe Primes is Parts, 


Either of theſe S/:ger: are 


ſubdivided mio ten othel 
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beginning of the Line D ſigniſie an Unit: Then 


an Unit. 


Fliding-piece B: Till 1, at the beginning of B, 


in the Middle of the Line A, ſtand for 10, and 


— 


KUL 


Parts, called Tenths : And each Tenth is either 
divided, or ſuppoſed to be ſo, into 10 other Parts 
which may be called Centeſms, or Hundreth- 
8. | | 
"bs Everard's Rule, the Line D being about 11 
inches long, hath each Tenth in the firſt Prime, 
livided actually into 10 Parts. Bur between 2 
and 4 each Tenth is divided into bur five Parts ; 
each of which there is one Fifth of an Hundred, 
or 20, Berween 4 and the End of the Line, 
every Tenth is divided only into Two Parts, ſo 
that each Part is 50, or the Half of an Hun- 
dred. You may imagine or ſuppoſe allo that 
each Centeſm is ſubdivided into Ten Parts; which 
therefore will be Thouſandths, &Cc, 
The Figures I, 2, 3, 4, 5» Sc. by which the 
primes are diſtinguiſned, are all Arbitrary Points; 
and may each of them repreſent ſo many en- 
tire Units, Tens, Hundreds, Thouſands, Sc. or 
ſo many Tenths, Hundredrhs, Thouſandths, or 
Ten Thouſandth Parts of an Unit. 


2. Wherefore in Whole Numbers, if 1, at the 


2, 3, 4, and 5, Sc. will alſo ſignifie or ſtand for ſo 
many Units ; and the Tenths, and Cente/ms, both 
be accordingly Decimal, ot Centeſimal Parts. If 
1, then repreſent Ten Units, then the Primes 2, 
3, 4, Oc. will fignifie 20, 30, or 40. If 1, ſtand 
for 10, or 100, Accordingly, the other Figures, 
will be 200, 300, 40; or 2000, 3000, 4000, Se. 


3. In Decimals, If 10 in the Line D repreſent 
1, then each Prime reckoned backwards towards 
rhe Left-hand, will be (1') one Tenth; and in 
choſe Primes each Tenth will be. oi, and in thoſe 
Tenths, each Centeſm will be ,oo1, Gc. Part of 


| 


To explain this a little further, draw out the 


tand exactly at to, at the End of the Line A, 
for then you will have a Line of Numbers, 4 
times repeated; of which let 1, ar the beginning 
of A, ſtand for 1, or Unity. Then will the next 1 


10 at the End of A, or beginning of B, will re- 
preſent 100, (1) in the Middle of B, will be 
1000; and 10 at its End will ſtand for 10000. 
On the contrary, if you ſuppoſe 10 at the End 
of the fourth Radius in B, to repreſent (1) then 
each Prime in that Fourth Radius, will be .1 
(one Tenth, ) in the Third Radius twill be ,o1 ; 


as the Second . oo 1, and in the Firſt, ,ooo! Parts| 


of an Unit. = | 

So alſo 2, in the Firſt Radius will be . 0002; 
in the Second Radius . 002, in the Third . oz, and 
in the Fourth .2 of an Unit. _ 

4. Al which being well nnderſtood, and con- 
fidered ; which a little Practice will render eaſie: 
Twill be eaſie to diſtinguiſh that Point on the 
Line, where any Number given, Integer, or Deci- 
mai Part, is repretented. Thus you will find that 
the Point ag, on the I ine D, repreſents 1895 Units ; 
and the Point wg, repreſents 1715. But on a Line 
of this Length, you can't diſtinguiſh any Number, 
if it have above four Places, to any exactneſs: 
er will be repreſented at 
it 189562 were requi- 
che Rut only 1895. 


For all the Figures furth 
the ſame Point: Thus, 
ted, you can have on 
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only Cyphers, are repreſented at the ſame Point ; 
As 20, 200, 2000, Gc. are all repreſented by 2. 
If a Number of three Places, hath a Cypher for 
the Middle Figure: As ſuppoſe 308 ; you muſt 
count 3 on the Line (at the third Prime) and then 
counting no Tenths, for the laſt Figure 8, You 
mutt reckon 8 Centeſms, or Hundredth- parts. 


muſt neither go on to account Tenths, nor Hun- 
dreds, but for the laſt Figure 5, you muſt reckon 
ſo many Thouſandth parts. 


Oft the Uſes of the Sliding-Rule. 


i. To multiply one Number another; As, ſup- 
poſe 68 by 16. _ 
| As f. 26 :: 68. 1768. | 
Ser 1, cn the Line A, againſt 26, on B, and 
then againſt 68 on A, you will find the Pro- 
duct 1768, on B. 


Lou may begin with either Factor, as a Mul- 
tiplicator; and the Product will have as many 
Places as are in both Factors; except the two firit 


Cor: And then it will have one lels, as in multi- 
plying 68 by 14, 

| Az" 4- 24 £3 68, 933; ERS 

Where the Product 952 «hath bur three Places ; 


becauſe the Figures 1 and 4 in 14, are both leſs 
than 9 and 5 in 952. | | 


2. To multiply Decimal FraQions, or Mixt 
Numbers; | i 
As 27. 8and.8. TOY 0 
Make the Mixt Number, or Whole one (if 
ſuch there be,) the Multiplicator; and ſetting it 
on B, againſt 1: in A: Seek the Product towards 
the 8 againſt . 8 on B; which will be 
22 in A. 


3 © 
In Diviſion, Ay 25. 1 :: 750, 30, the Quotient. 
Ser 25 on B, againſt 1 on A; and then againſt 
75%, on B, will be zo, the Quotient upon A. 


and Divide, 


As ſuppoſe 25 a Multiplicator; ſer 1, on B, a- 
gainſt 25, on A; and then againſt any Multipli- 
cand in B, you have the Product on A. 
And without moving the Rule, if you ſuppoſe 
25 to be a Diviſor againſt any Dividend on A, 
you will have a proper Quotient in B. 1 


wo Having, Two, Three, Four, &c. Numbers 23- 


ven, to fond a Third, Fourth, Fifth, &c. in Geo- 


metrical Proportion to them : Let the Number; 
be 2, and 4. | . 


Set 2 in B, againſt 4 in A, and then you will 
find againſt 4 in B, there will be 8 in A; a- 
gainſt 8 in B, 16 in A; againſt 16 in B, 32 in 


backward, as fat as you pleaſe. 


5 £ | | 3 T6 


Figures exceed, or are greater than che leaſt Fa- 


A, Se. and ſo you may go on either forward or 


All Numbers which after the firſt Figure have 


1 * 


If two Cyphers are in the Middle of a Num- 
ber of 4 Places; as ſuppoſe 400 5: after 4, you. 


3. To divide one Number by another; as 75 


N. B. Theſe Examples will inſtruct you, that 5 
at one ſetting of the Rule, you do both Multiply 
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iſh \f 5. To reduce Vulgar Fractions to Decimals: Root of any Number in C, be found by Inheg: 8 
1 5 As, ſuppoſe $4. | lon againſt it in D. PER, in i 
4 | [1 | Ser 84 in B, againſt C3 in A ; and then againſt 1 Only obſerve when the Number of Places = 
1 | in B, you will have .75, the Decimal required. | the given Number is even, i. e. when the Nu was ES 
Ni And 'tis . 75, not 75 becauſe tis on the Left-conſiſts of 2, 4, 6, or 8 Figures ( being Intes. 8 3 
tf 1 1 | hand of Unity, or 1 in A. ] jou muſt find it in the Second Radius of che = 
"11-0868 | | | C; and againft ir you have the Root in D. Th 1 
1 5. To reduce 7625 a Decimal Fractian to the] againſt 16 in C, you will find 4 in D, againg 1. £ 
WT | known Parts of an Integer, in C, 9inD. bo 3 
1 Againſt 2304 in C48 in D; and againſt 110005 7 
1 Firſt let rhe Decimal of a Pound be reduced to] in C, you will have 886 in D, as well 48 5 1 
40 Shillings, Pence or Farthings. Numbers can be expreſſed on the Rule: At rs B 
YH 6 this Caſe the Root will always conſiſt of half 3 = 
N Set 1 in the Middle, or 10 at the End of B, a-| many Figures as the Number given. 8 
4: gainſt 20 (the Shillings in a Pound) in A; and | Bur if the Integess in the Number given are 9, 1 #1 
19 then againſt 7625 in B, you will have 15. 25 as 1, 3, 5, or 7 ; then it muſt be ſought in the Firſ 1 
1 in A: That is 155. 3 d. Radius on C, and againſt it in D will be the Roc, + 
Mit | ſought. So bring 1 at the beginning of ( z 
„ . | 4» : ns do l I 
. If you would have reduced ir to Pence, you | in the Middle of D; and then againſt 576 in C + 
141 muſt have er 1 in B, againſt 240 ( the Pence in] will be 24 in D, and againft 20736 in C, will b. ; 
1200 a Pound) in A, you would have had 183, the | its Square Root 144 in D. 8 3 
1 | Pence in .7625. | | | | : 
1 If you would have the Farthings, fer 960 (the yo. To extract the Cube-Root of any Number ys 5 
11 | Farthings ina Pound ) in B, againſt 1inA, and der 1000000000, | - 
ARG then againſt the Decimal .7652 in B, you have | | 73 
„ 732, the Farthings contained in it, on A. Apply the Triple Line of Numbers, E againſt 2] 
1 If 7625 were the Decimal of an Ale Barrel, D, as C was in the Square Root; and then z. 1 
„ ſer 32 (the Gallons in a Barrel of Ale ) in B, a- gainſt any Numbers in E, are the correſponding 1 
1 gainſt I at the beginning of A; and then againit | Cube-Roots in D. 5 
Wilt); 7625 in A, will be 24. 4. the Gallons in that Fracti- | | | By 
= on. | N. B. When the Number conſiſts of 1, 4, oo; MW 
"20 | | | | | Places, you muſt find it in the Firſt Radius in k. 
#8 7. To work the Rule of Three, or Three Numbers, | * 
_ 1 being given to find a Fourth Proportionl, either But when it hath 2, 5, or 8 Places, it muſt be 
„ Directly or Inverſely. found in the Second Radius of E. 1 
1 a e | As if it have 3, 6, or 9 Integers, it muſt be 
+ | 1. Directly. found in the Third Radius. | 5 
| If 6 Quarters of Malt make 18 Barrels of Beer, ; 3 2 
"ht how much will 30 make? | III. Either the Diameter or Cicumference of « | _ 
1 | 5 | | | Circle being given to find the other. | I 
BS 5 Set 6 on B, to 18 on A, and then againſt 30 on| 8 | 0 
os B, you will have the Fourth Term, 9 on A. When the Diameter is 1 Inch, Yard, Foot, &:, 5 
| - the Circumference is 3.1415 of ſuch Inches, Yards, 
2. Inverſely, © Feer, &c. | : 


If 8 Men can do a Piece of Work in 9 Days, Wherefore as 1, to 3. 1415:: So is the Da- 
$38 e in how many Days would 12 Men diſpatch the | meter of any Circle to its Circumference. 
"mt | {ſame Work? | nd hh | 1 
| | | „ Set therefore 1, on A, to 3. 1415 on B; and ten 
} Set 12 on A, to 8 on B; and then againſt 9 on A, | againſt any Diameter in A, you have the co: 
15 will be 6 on B, which is the Fourth Number] reſponding Circumference in B, and vice 21, 
ſought. | ; 


* 5 * 8 * . 
DE Sa ee I ee 
J EY IRS 3-2 2 Re 
* ane. 2 2 


1 12. Having the Diameter to find the Area f « 
3. If the Queſtion had been in how many Days Circle, 

could 6 Men have done the tame Work; then | 

| twould have been, as & on B, ro 8 on A:: So 9 Ser on D, r0.7854 on C; and then againſt the 

Wk. upon B, to 12 upon A. | Diameter in Inches on D. ( Suppoie 20, 

| 55 you will have the Area in Square Inches, (55. 
| 8. Between two Numbers given to find a mean Geo in this Caſe 314. 15.) on C; and ſo again 

„ metrical Proportional. = any Diameter in D, you will bave a correlpon- 

] 5 Suppoſe 30 and 72. ding Area in C. 

Set 50 in C, againſt 50 in D; and then againſt | DN RON. 
72 in C, will be 60 in D, the mean required; 13. To Three Numbers given to find 4 Fouts! i 
or ſer 72 on C, againſt 72 on D; and then a- Triplicate Proportion. | 

gainſt 50 on C, will be 62 on D. 5 


D 


. eich 
| | If a Bullet whoſe Diameter 18 4 Inches, oo 
9. To extract the ſquare Root of any Number UNe 9 1b. What will one of the fame Matter Welt, 
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der 1002000, whoſe Diameter is 83 
Apply the Lines C and D; ſo that 10 at the End| Ser 4 in A againſt 8 in B; and the! againſt F 
FI of C be againſt 1 in D, and then will the Squaze| A you have 18 in B, againſt 18 in A 3** , 
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mount to 112 J. 36. and this being made a Prin- 


and 119. 1016, are in Geometrick Proportion 


R U L 


— — —— 


* * 0 1 — 
4 


' = 2 


— ths 


Number in continual Proportion from 18, is 


the Number ſought, ſhewing the Weight of 


ſuch a Bullet to be 72 16. 
Simple Intereſt. 


14. Given Principal, Time, and Rate, required 
the Amount. 


What doth 15 J. 5 amount to in 12 Yea:s Time 
at 6 per Centum ? 


Set 1 in A to 6 in B; and then againſt 12 in A, 

you have 72 in B; which becauſe it was . os, 
will be .72 the Intereſt of one Pound for 12 
Years at 6 per Cent, Then ſer .72 in B, againſt 
i in A; and you will have againſt 15. 5 in A, 
26. 66: the Amount in B. And ſo from any 
Three of theſe given, you may find the Fourth. 


15. Given an Annuity, Time, and Rate ; to find 
the Amount. | 


What is the Amount of an Annuity of 62 
Pounds per Annum, at 6 per Cent. at 4 Years End ? 


1, Set 1 on B to 6 on A and then againſt 62 in 
B will be 3. 72, the Intereſt of 62 J. for one} 


Tear. | 


2. Set 1 on B to 3. 72 in A; and then againſt 2 
in B ( viz. half the Time given) will be 7. 44, 


the Intereſt of the Annuity for half the Time 
in A; © | | 

3. Set 1 on B to 7. 44 in A 3 and then againſt 3 
in B (then all the given Years but one) to 22. 
32 the Intereſt of the Annuity in A. 55 


nual Payments) the Summ will be 270. 32. 
The whole Amount. | 


Compound Intereſt. 


In Compound Intereſt the Reſpective amounts o 


for each Reſpective Year, are fo many Geometrick 
Mean Proportional Numbers. 


) 


For as 1067: at the End of the Firſt Year is 


1061. ar 6 per Cent. and that is now become a 


Principal; and at the Second Years End will a- 


Cipal will at the Third Years End amount to 1191. 
1016; and theſe 4 Numbers 100. 106. 112. 36, 


continued. | | 
Wherefore tis eaſte by the Rule to ſolve this 
Problem. | 


16. Of any Summ of Money to find the Amount 


in any Time, and at any Rate of Compound 
Intereſt, 


As ſappoſe the Amount of 100 J. for 3 ears 


at 6 per Cent. Compound Intereſt. 


Set 100 on B againſt 106, (or 108, Gc. according 
to the Firit Years Amount ar any Rate of In- 
tereſt) and then againſt 106 on B, vou will 


and againſt 36 in A 72 in Bs which Third || 


| 


| To which adding 243, (the Summ of the 4 An- 


have 112 J. 36. the Amount in. Two Tears; 
and againſt 112.36 on B, will be 119.4016 
on A, the Amount in Three Years ;. and againſt 
119, 1016 in B, will be 126. 247, the Amount 
in 4 Years. And laſtly, againſt 126. 247 in B, 
you will have 133 J. 822 on A, which is the 
whole Amount at the Five Years End. ö 
And from it twill be eaſie to anſwer this Que- 
ſtion. | YR 


17. What is a Summ worth now in Ready Meney, 
which is dus at any Time to come, and at any 


Rate of Intereſt ? 


As what is the preſent Value of 133 J. 822 due 
Five Vears hence, at 6 per Cent. Compound In- 
tereſt ? | 


For you need only reverſe the former Practice: 
Ser therefore 1cG on A againſt 100 on B; and 
chen againſt 133 J. 822 on A, you will have 
126. 247 on B; which is the Worth of 133. 
822 at the End of the Firſt Year : Then again: 
that on A, you will have 119. 1016 on B, for 

the preſent Worth ar the End of the Second 

| Year ; and againſt 119. 1016 on A, you will 
have 112.36 on B, for the Third Year ; and 
againſt that Number on A, you will have 106 
on B for the Fourth Year; and at laſt againſt 
196 on A, you will have 1001, on B; which is 
the. preſent Worth of. 133 J. 822 due Five Years 
hence at Compound Intereſt of & per Cent. 


18, Nhat are the Arrears due on an Annuity or 
Rent of 9 1. per Annum, and forborn 12 Tears, 
at the Rate of 6 per Cent, Compound Þitereſ? 2 


Ser 6 in A to loo in B; and then againſt 9 in A 
will be 150 in B; which is a Principal whole 
Intereſt is 9 1. Then work as in Problem 16 a- 
bove, to find the Amouur of 1501. in Twelve 
Years, which will be 3o1/. 828; from which 
you muft deduct 150 J. (the Principal firſt 
found) and the Remainder 151. $28 anſwers 
rhe Queſtion, and is the Suram' of the Arrears 


ſought. 5 


19. Nhat 7s the Ready Money worth of a Rent or 
Annuity of 9 l. per Annum to continue for 
Twelve Tears only ; allowing the Buyer to have 
6 per Cent. for his Money, Compound In- 

tereſt -- e 
By the laſt Queſtion the Arrears of a Rent of 
91. per Ann. and forborn for Twelve Years were 
151-7; $28. 5 | e 

And the preſent Worth of 13 1 J. 828. (by 
Queſt. 17.) due at the End of Twelve Years, is 


75 J. 443. Wherefore ſo much may be given for 


an Annuity of 9 J. per Ann. to continue for Twelve 
Years. | 


N. B. If the Annuity is not to commence till 


after a certain Number of Years; as tuppole 6 


are expired: Then you muſt add rhac Term to 
the Twelve Years, which makes it 18. Then ſeci 
what the Arrears of 151/. 828 being forgorn 
Eighteen Years are now worth in Ready Money, 
which (by Queſt. 18.) you will find 531,135, 
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whichisthe Anſwer z So chat a Yearly Rent of 9 /. 
| to 
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to begin Six X ears hence, and to continue I welye 
Years, is in Ready Money worth but 53 J. 185 ; 
whereas if it were to commence immediately, 
twere worth 731. 443. ih: 


Purchaſing of Annuity, 


26. What Annuity, to continue Twelve Years will 
300 l. buy; allowing the Buyer 6 per Centum, 
Compound Intereſt for his Purchaſe Money? 


By Queſt. 19. I find that 75 J. 443 will purchaſe 
© |, per Ann. for Twelve Years, (or you may find 
the Value of any other Annuity in Ready Money) 
and then ſay as the preſent Worth or Value, is to 
the Annuity taken :: So is the Summ propoled 
to the Annuity required. 


Ser therefore 75 J. 443 on B to 9 on A; and then 
againſt 300 J. on B, will be 35 J. 776, or 35 J. 
15s. 6 d. and ſuch an Annuity to continue 


8 6 | . 
Twelve Years to come, is worth now in Rea- | 


dy Money 3001. a 


21. What is the Value of a Free- hold Eſtate of 
75 J. per Ann. allowing the Buyer 6 per Cent. 
tor his Money, Compound Intereſt ? 


As the Annual Intereſt of 11 is to 1 I.:: So 


will the Annual Rent be to the Summ required. 


Wherefore againſt ,06 on B, ſer 1 on A; and 


then againſt 78 on B, you will have 1300 on A, 
the Value of the Eſtate required. 


ö In Trigonometry. 


It will be very eaſie io work any Caſes or Que- 
ſions by this Sliding-Rule, in either Plain or 


Spherick Triangles; of whick one Inſtance in each 


will be lufficient. n 
Suppoſe the common Caſe in Plain Sailing. 


22. Where Courle and Diſtance are given; and 


Difference of Latitude and Departure are re- 


quired, ( Sce Plain-Sailing in Vol. I.) 


The Canon is, As Rad. to Diſtance run in 
Miles ; : So Co-Sine of the Courſe to Difference 


of Latitude in Miles : : And ſo Sine of the ©. 
to Departure in Miles, _ Court 
Bring then 90? in the Line of Sines againſt 
(the Diſtance run) in A; and then ag tos 
15” ( the Co-Sine of the Courle ) in the ſaidl 
of Sines, you will have 9o®in A, the D 
of Latitude in Miles. 


Ad Line 
ifference 


If you would have the Departure. 

Bring as before 90? in the Line of Sine 
108 in A; and againſt 33? 45' (the Angle 
Courſe ) in the Sines will be 60 Miles in 
Departure required, 


against 
of the 
J, the 


5 Suppoſe 2dly.The Sun's Place in the Ecliprick to 
be 30* of V, and his greateſt Declination o 
be 20 30, I require his preſent Declination. 


The Canon is, As Rad. Sine of the Sun's Lon. 
gitude or Diſtance from Y : : So Sine of preg. 
reſt Declination ro Sine of the preſent De. 
clination. 


N 


þ 


gainſt 30* in the fixt one; and then againſt 230 
30“ in the Sliding-Line, you will find 11* 30 
| in the fixt Line of Sines ; which is the Sun 
Declination ſought, Fa 


Fa In Dialling. 


23. To calculate the Horary Diſtances from tle 
Meridian, in either Horizontal or particular 
Dials. 1 | 


The Canonis, As Rad. to Tangenr of 15* (ons 
Hours Equinoctial Diſtance ) :: So is the Sine, or 
Co-Sine, of the Latitude, ſuppoſe 51* 3o' ol the 
Place, to the Tangent of the Diſtance fought 
1” Ix, | 
Ser 90“ in the Sliding-Sine ro 159 in the fixt Tan- 
gent; and then againit 51 30 in that Sine, 
will be 11 51 in the Tangent. 


RUMBS; Here is a Table of Rumbs or Points 
of the Compaſs; ſhewing how many Degreys ard 


Minutes each Point contains. 


A Table 


ainſt 69 : 


Set therefore 90% in the Sliding-Line of sines 4. 
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RUM RUM. Ms 
' RUMB-Scale - how the Scale of Rumbs is So is the Difference of Longitude : To the Dew. 


made, you will find under the Word Plain-Scale, ture from the Meridian, in the Courſe een 
in Vol. I. two Places : : 


How to find the Rumb between two Places by The latter Proportion of this Diviſion, of which 
Calculation, and Geometrically, Mr. Collins ſhews we make no ule, is: 
in his Navigation, pag. 39. Thus: 


| As the Difference ff Latitude: 
As the Radius: Ts to the Co-ſine of the Middle Is to the aforeſaid Departure from the Meri. 


Latitude: : = | | dian 3 . 
So is the Difference of Longitude : So is the Radius: To the Tangent of the Rumb: 
To the whole Departure from the Meridian, in the | 
Courſe between the two Places propoſed :: An Example of the former Proportion. 
And in the Second Proportion: Let the Rumb be required between Cape Fini. 


| ſtre, Latitude 43 Degrees, Longitude 7 Degrees 
As the Radius : Is to the half Summ of the Co- 20 Minutes, and St. Nicholas Iſle, Latitude 38 De. 
ines of both Latitudes:: grees, Longitude 352 Degrees, the Middle Lati. 
| | rude is 40 Degrees 30 Minutes, the Complement 
is 49 Degrees 30 Minutes, and the Difference of 
Longitude is 15 Degrees 20 Minutes, or 33 Cen- 
As the Diameter: Is to the Summ of the Co-ſines telms. 3 
of both Latitudes : : | 


Or rather for Geometrical Schemes. 


Out of the leſſer Equal Parts, prick down 15 Deg. | the greater Chord is almoſt 22 Degrees, the Com- 
33 Cenreſms from C to L, and deſcribe the Arch | plement whereof is 68 Degrees, and ſo much is 
B D with 60 Degrees of the Chords, and make] the Rumb from the Meridian between _ — 
it equal to 49 Degrees 30 Minutes, and draw C D Places, which is 6 Points and about 30 _ 
continued further to A, from L take the nearett | more, wherefore St. Michaels Iſle bears from 170 
Diſtance ro A C, which is equal to L M, and | Fniftre Weſt-Sourh-Weſt, halt a Degree mor 
make it one Leg of a Righr-angled Triangle: Weſtwardly. | 
Make the other Leg the Difference of Latitude 5 | x dads 
Degrees, which prick from the Equal Parts from | If the two Places had been both in the Dift⸗ 
J. to E, then the Extent M F meaſured on the] of 40 Degrees 30 Minutes, having the ſame . 
aid Parts, ſheweth the Diſtance to be 13 Degrees | rence of Longitude, to Wit, 15 eee 8. 
39 Centeſms, which allowing 20 Leagues to a nutes, then had the Extent LM —.— 8 = 
Degree, is almoſt 268 Leagues; with rhe Radi- | ſtance, to wit, 11 Degrees £8 Cente an 1285 
us CB ſetting one Foot at M, croſs the Rumb Leagues to a Degree, 18 233 Leagues an ö 


T:iangle at G and H, which Extent meaſured on | and thus we ſupply the want of the Scale or 


- 


—_— 


anr_— 


R UM 


* 2 3 — — * 


Srndes, in finding che Diſtance of Places hat 
bear Eaſt and Weſt, as thoſe that are in the ſame 
Latitude muſt need do. 


An Example of the latter Proportion. 


j 


RUM . 
i} 
eee 


Diſtance between the Lizard and the Bermu- 
das. Mr. Norwood in his Sea-man's Praflice page 
110, maketh the Latitude of the Lizard to be 
50 Degrees, and of the Bermudas 32 Degrees 25 
Minutes, or 32 Degrees 41 Centeſms, and the 
Difference of Longitude between theſe Places rg 


Let it be required to find the true Rumb and ; be 55 Degrees. 


Draw the Lines A C and CD at Right-angles, 
now for want of room I uſe the lefſer Chord, 
and with 6 Degrees thereof I deſcribe the Qua- 
drant HI, and prick the Radius from I to D, 
ſo is CD the Diameter, then count both Lati- 
tudes from H to F and G, the neareſt Diſtance 
from F to CI, is the Co-fine of Bermudas La- 
titude, which prick from C to E: Again, the 
neareſt Diſtance from G to C1, is the Co- ſine 


of the Lizard Latitude, which place from C 


to S, ſo is C S the Summ of both Co: ſines; 
draw DS, and prick down 55 Degrees the Dif- 
ference of Longirude from C to V, out of the 


greateſt Equal Parrs, and draw VB parallel ro 
DS, fois CB che Departure from the Meridian 


in the Courſe between both Places, then making 
that one Leg of a Right-angled Triangle, prick 


don 17 Degrees 59 Centeſms, the Difference of 


Latitude between thole Places out of the ſame 
Equal Parts from C ro L, and draw B L, which 
repreſents the Courſe and Diſtance truly between 
the Lizard and Bermudas, and the Extent L B 
meaſured on the ſame Equal Parts, ſnews the Di- 
ſtance to be 44 Degrees 31 Centeſms, which al- 
lowing twenty Leagues ro a Degree, is 886 
Leagues. | 


Then to find the Courſe : with 60 Degrees of 


the Chords, ſerting one Foot in L, with the other 


make a Mark at Y and Z, then the Extent Z Y 
meaſured on rhe Chords, ſheweth the Rumb to 
be 66 Degrees 37 Minutes from the Meridian, 
which is aimoſt 6 Points, and' in this Example the 
Proportion dorh not err any thing from the Truth, 
aecording to 4Mreators Chart, whereas if you uſe 


| 


the former Proportion by the middle Latitude, the 
Rumb would have been 67 Degrees 2 Minutes 
from the Meridian, and the Diſtance 902 Leagues, 
if you make CA equal to CV, then a Line 
joining L A ſhould be the Courle and Diftance 
according to the ſame Longitudes and Latitudes 
laid down on the Plain Chart, and thereby the 
Courſe ſhould be 72 Degrees 17 Minutes from the 
Meridian, and the Diſtance 1155 League, how- 
ever when rwo Places are laid down true at firſt 
in their Rumb, Diſtance and Latitudes on the 
Plain Chart if you fail home, in, or near the ſame 
Rumb, the Plain Chart will very well ſerve ro 
keep the reckoning upon, and to fail by in the 


greateſt Voyage. 


Whar the Nature of this Rumb Line is on the 
Globe, and how ro delineare ir there, and in a 
Chart. Mr. Collins ſhews in the lame Book, page 
55, and 64, | | 


RUMINANT Animals, are ſuch as chew the 
Cud ; and theſe are Quadrupeds, Hairy and Vi- 
viparous, and in general, Mr, Ray obſerves of them; 
that ſome have hollow and perpetual Horns; others 
Deciduous ones, or ſuch as are ſhed every Year ; 
and all rhe Horned Ruminant Animals have four 
Stomachs. I. The Kainia Mezdan of Ariſtotle; 
the Venter Magnus, or what we call the Paunch ot 
Inward, This receives the Meat ſlightly chewed, 
retains it a while, and then delivers it back again 
into the Mouth, which is what we call the Cud, te 
be re-chewed and rendred more fit ro make Chyle: 
2. The Kezevoan®, or Reticulum, which we call 
the Honcy- Comb; from its Internal Coat, being 

vides 


KUM- 


— 


divided ſo into Cells like Honey- Combs. 3. The 
'Exiv@, which Mr. Ry thinks hath been wrong 
Tranflared, Omaſus; and therefore he would 
have it called the Echinus: This is fo difficult to 
clear, chat our People throw it away, and call it 
the Manifold. 4. The Husen of Ariſtotle, by 
Gaza called the Abomaſus. The Stomach in Calves 
is that which contains the Acid Ferment, which 
we call the Runnet, and is uſed to coagulate Milk 
into Cheeſe. 


Alſo all Horned Ruminant Animals want che 
Dentes Primores, or broad Teeth in the Upper 
Jaw. Theſe Kind of Animals have alſo that 
Kind of Fat which we call Set ; Sebum, S7eag, 
which is much harder and firmer, and leſs liquifi- 
able in them, than the Adeps of other Animals, 


RUNCINUS, LN in Doom 
is uſed for a Load-Horſe, Sumpter-Horſe or C 
Horſe : This Kind of Horſe, Chaucer in his Fe 
man's-Tale, calls a Rowney. ra. 
RURAL-Deans. There were formerly in th 
Church, Arch-Preslyters, as well as Arcl- Deacon e 
and they were called Raral-Deans, Our De 
ceſſes are ſtill divided into Deanries, db 
who under the Biſhop and Arch-Deacon, had 5 
peculiar Care and Inſpection of the Clergy Ke 
Laity of ſuch a Diſtrict as is now called a Dee; 
was the Rural- Dean. He had Power to viſit Me 
to hear Cauſes, they had a Seal of their Offcg 
but were removeable ar pleaſure, bur jointly by 
the Biſhop and Arch-Deacon. The Ref of Mi 


[day. Bock 


Clergy within the Deanry were called the Na,. 
| Dean's Chapter, 
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CAC or Sacha, or as ſome write it, Saccha and 
Saucha (according to Minſhew) was — A 
Royalty or Privilege rouching Plea, or Correcti- 
on of Treſpaſſes of Men within a Mannor: The 
Saxon word, Sac, ſignifying as much as Cauſa in 
Latin (whence our Engliſh Sake; for whoſe ſake, 
Se. but in the Laws of Edward the Confeſſor, it 
is ſaid, Sacha eſt quod fi quilibet aliquem nominatim, 
de aliquo calumniatus fuerit & ille negaverit, foriſ- 
Ffadtura Probat ionis vel Negationis(fi evenerit ) ſua erit. 
From ſome old Manuſcripts, it appears alſo that 
Salis was a Liberty of Holding Pleas, and Impo- 
fng Muldts and Foreitures on Tranſgreſſors in the 
Court of any Lordſhip or Mannor; though Re/tal, 
and ſome others will have Sac to fignifie the For- 
feiture it ſelf. | 5 
SACCUS cum Brochia, was anciently a Ser- 
vice or Tenure of finding a Sack and Broach for 
the King for rhe uſe of his Army. Bra@on, lib. 2. 
Tract. 1. c. 6. | | 
SACE of Wool is a determinate Quantity, con- 
raining juſt 26 Stone, and every Stone is fourteen 
Pounds, by 14 E. 3. Stat. 1. c. 2. But in Scot- 
land a Sack is 24 Stone, and each Stone contains 
16 Pounds. | | 
SAFE Conduct, is a Security given by the Sove- 
raign under the Great Seal of the Kingdom to 
any Perſon, for his quiet coming into, or paſſing 
our of the Realm. N 
SAFE Pledge, is a Security given for a Man's 
Appearance at a Day aſſigned. 8 
AGIBARO, or perhaps Sachbaro, anciently 
ſignified the ſame as Juſticiarius, from Sac cauſa : 
So that Sac-baro is as much as the Cauſe-hearer, or 
the Man that hears Cauſes. EE 
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SAILS and Sailing of a Ship. In order to m- 
pute-the Force of the Warer againſt a Ships Rud- 
der, Stem or Side; or the force of the Wind a- 

ainſt her Sails, a late Author, whoſe Book is 

rinted at Paris by the French King's expreſs Com- 
mand, and called the Theory of the Handling or 
Working of Ships at Sea, and lately Engliſhed, pro- 
ceeds on. this . ; 1. He conſiders all 
Fluid Bodies, as the Air or Water, &c. as being 
compoſed of little Bodies or Particles, which 
when they act upon, or move againſt any Surface, 
do all move parallel one to another, or ſtrike a- 
gainſt the Surface after the ſame manner. 2. He 


SAI 


gard to a Surface on which it is to ſtrike, muſt be 
afterone of rheſe three ways, either Perpendicular, 
Parallel or Oblique. In the firſt Caſe, let the Line 
DC, in Fig. 1. repreſent a Plain Surface, and let 
the Line AB be Perpendicular to it, deſcribing 
the direct Impulſe of the Body 4 upon it; tis 
plain here chat the Body A ſtrikes upon it with all 
its force, and this Force may be called Abſolute, 
and may be expreſſed by the Line 4 B, which the 
moving Body A deſcribes: And this Abſolure 
Force will be greater or leſs, according as the Body 
A moves ſwifter or ſlower, (3.) If che Motion of 


the Body 4 be Parallel to the Surface DC, thei 


'tis plain the Line of Motion ab will nor affect the 
Surface at all, becauſe ir is no way oppoſed to it ; 
nor canthe moving Body ftrike upon it, or touch 
it. (4.) If the Line of Motion 4 D be Oblique ro 
the Surface DC, ſo that the Angle of Incidence 
be ADC. then the Motion of the Body in the 
Line 4 D, may be reſolved into two Forces, viz. 
into AE, or DB, and into AB, (See Compoſition 
of Motion.) Bur the Direction or Line of Moti- 
on A E; being Parallel to the Surface DC, cannor 
affect ir at all; fo that the whole Motion of the 
Body 4, in thar Oblique manner of Striking on 
the Surface; will be expounded by the Perpendi- 
cular Line AB: And if DA be made the Radius 
of a Circle, whoſe Centre is at D, BA will be 
the Sine of the Angle of Incidence 4 DC, and 
conſequently, you may conclude that the Force of 
a Particle of Air or Water, as 4, ſtriking againſt 


Sail, or the Rudder of a Ship, in the Oblique Di- 
rection 4 D, will be to the Perpendicular Force 
there, as BA is to D A:: that is, as the Sine of 


the Angle of Incidence is to Radius. And ſince what 


is thus true of one Particle ſingh conſidered, will 


be true of all the Particles of any Fluid Body 


Colle&ively ; it will follow, that the force of the 


Air or Water falling Perpendicularly upon a Sail or 


the Rudder, to the force of the ſame in any Ob- 


Radius, to rhe Square of the Sine of the Angle of 


Incidence: And conſequently, that all Oblique 


Forces of the Wind againſt the Sails, or of the 
Warer againſt the Rudder, will be to one another 


Here is no regard had to the different Degrees of 
impinge againſt rhe Sail or Rudder ; but only of 


the Poſition of the Surface ſo ſtruck, with regard to 
the Impinging Force: But when that Matter is 


conſidered, it will be found that the different For- 
ces then will be as the Squares of the Velocities of the 
moving Air or V/ater : That is, that a Wind that 


blowsthrice as ſtrong, or moves thrice as ſwift as 
another, will have nine times the force upon the 
Sail. And it being alſo, ſaith he, indifferent, whe- 
ther you conſider the Motion of a Solid in a Flu- 
id, whoſe Particles are at reſt, or of thoſe Parti- 


confiders chat the Motion of any Body, with re- 


7 A cei ve 


the Surface D C, which may repreſent either a 


lique Impingency, will be as the Square of the 


as the Squares of the Sines of the Angles of Incidence. 


Velocity, with which the Wind or Water may 


cles moving all Parallel againſt a Solid that is at 
reſt, the Reciprocal Impreſſions being always the 
ſame : So that if a Solid be moved with different 
Velocities in the ſame Fluid Matter fas ſuppoſe 
| Water) the different Reſiſtences which it will re- 
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A e from that Water, will be in the ſame Propor- 
= as the Squares of the Velocities of that Bo- 
K | 


Let H M repreſent a Ship, C D the Poſition of the 
Sail, AB the Courſe of the Wind blowing to- 
wards B. Draw BG Perpendicular to the Sail 
DC, and GK Perpendicular to the Line of the 
Keel produced H MK. e 

By what he hath ſaid above, the Sail C D will 
bedriven by the Wind AB, according to the Di- 
rection of the Line BG: So that if ſhe could di- 
vide the Water every way with the ſame Facility, 
as ſhe doth with her Head, rhe Ship would go di- 
rectly to the Point G, along the Line BU. And if 
H K repreſen: her direct Courſe, ſhe would have 
got forward the length BK, and ſidewa;s ſhe 
would have gone the Quantity G K. Bur as her 
Length is much greater than her Breadth, ſo ſhe 
will divide the Water, or make her way in it 
much more difficultly with her Side, than with her 
Head or Stem; on which account, ſhe will nor 
run ſideways ſo far as K G, but fall ſhort of it in 
Proportion to the faid Difficulty of dividing the 
Water with her Side: That is, if the Reſiſtance 
ſhe finds in paſſing thro' the Water fideways, be to 
that of ſtag lengthwiſe, ſuppoſe as 10 to 1, 
then will nor the Ship get fideways above a 1oth 
part of the Line GK. Wherefore if K G can be 
found to GL, in the Ratio of the Reſiſtance of 
the Side ro thar of rhe Stem, and the Line B L be 
drawn, the Ship will go to the Point E, along the 
Line BL, in the ſame time as it would have gone 
zo G, if it could have divided the Water ever 


way equally. This Part K is called the Drift, 
or Lee-way of a Ship, and the Angle KB is her 
Degrees of Lee-way ; as the Angle A BK, expreſ- 
ſes how near the Wind ſhe lies. [Now from 
hence it follows, ſaith our Author, Thar if we 
could but find the Ratio between theſe two Reſi- 
ſtances of a Ships dividing the Water ſidewiſe 
and lengthwiſe, we might determine the Line of 
a Ships true way.] But as this is very difficult to 
be dane, from the knowledge of a Ships Figure 
and Proportions, fo he gives another Method, 
whereby he ſaith, it may be effected, as you may 
find in Art. 2. of Chap. 2. 

After this he undertakes to demonſtrate in Art. 
3. of Chap, 4. That the beſt Poſition or Situati- 
on of a Ship, ſo that ſhe may make the beſt Lee- 
way, but go ro Windward as much as is poſſible, 
is chis: Let the Sail have what Situation it will, 
the Ship nf always be in a Line biſſecting the Com- 
plement of the Minds Angle of Incidence upon the 
Sail. That is, let the Sail be inthe Poſition BC, 
the Wind blowing from A to B, and conſequently 


SAL 
the Angle of the Winds Incidence on the $1 
ABC, therefore its Complement will he CBE. 
then muſt the Ship be put into the Poſition ; K 


; le; *. 
if in the Line BK, biſſecting the Angle 


And that, the _ which the Sail ought to 


make with the Wind or the Angle ABC, ought to 
be but of 24 Degrees, That being the moſt adyan. 
tageous Situation to go to Windward the moR 
that is poſſible, and in order to bring this to bear 
in Practice, he directs to put Marks to the 
Braces and Bowlines of the lower Sails, to know 
when they are in their beſt Situation ; and then 
evenin the Night, when the Marks of a Brace, or 
of a Sheer ſhall come to the Cleat, one may be 
pretty well aſſured that the Sail Trims well. 
SALT, Sir J. Newton ſhews that Salt is com- 
pounded of a dry Earth, and an Aqueous Acid joyn. 
ed together by Attraction, and that Earth can't be 
turned into Salt, unleſs by the mixture of ſo much 
of an Acid, As may make it capable of a Diſſoluti- 
on in Water. And as it is owing to the Force of 
Gravity, that the Sea flows A the more denſe 
and ponderous Globe of the Earth, fo will the 
Principle of Attraction (ſee that word) occafion 
that the Aqueous Acid may flow round the more 
compact Terreſtrial Particles, and ſo compoſe the 
Particle of Salr. For by no other way (faith he) 
can we account for Acid, being in place of a Meas, 
between Earth and common Water, in order to ren- 
der Salt diſſolvable in the latter. And as in the 
great Terraqueous Globe, the moſt Denſe Bodies 


5 beets, 


y | will by their Gravity ſubſide in Water, and do al- 


ways tend towards the Centre of the Globe, ſo in 
the Particles of Salt, the moſt Denſe Matter al. 
ways endeavours to get to the Centre of the Par- 
ticle. So that a Particle of Salt is a kind of Ca- 
os, denſe, hard, dry, and Earthy ar the Centre, 
but rare, moiſt, ſoft, and watery at the Surface. 
And hence it appears, Salrs are of ſo durable and 
laſting a nature as they are ; for they can ſcarce be 
deſtroy'd, unleſs the Aqueous Parts be either 
drawn off by a great force, or by Putreſaction 
anda moderare Heat, permitted to ger down into 
the Occult Meatus, or Pores of the Central Earthy 
Parts, and ar laſt diſſolve them by cutting them 
into ſmall pieces. : 

If Salt in a ſmall quartirty be diſſolved in a great 
deal of Water, the Saline Particles, tho ſpecifi- 
cally heavier, will not ſubſide, bur diffuſe them- 
ſelves equally throughout all the Warcr, and rem 
der ir equally Salt in all places; which ſeems to 
ſhew that the Parts of the Salt do 27 , ecede 
one from another, and endeavour to expand them- 


ſelves all manner of ways, and to pail and 5 
| | rate 


2 
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rate as far as the ſpace will permit ; | 
23 ſhews 3 they have ſome kind of Repel- 
ling Force, by whichrhey fly from one another; or 


at ſeaſt are more ſtrongly «:trafted by the Parts of 


than by one another. For as all Bo- 
3 in Wr which do gravitate leſs to- 
wards the Earths Centre than the Parts of the Wa- 
ter; ſo all the Particles of Salt which ſwim in 
Water, and are leſs attracted by any one Particle 
of Salt, than they are by the Water it ſelf, muſt 
neceſſarily recede from that Particle, and give 
place to the Water, which is more forcibly attra- 


ed. 


And this En- | 


" Whena Liquor impregnared with Salt, hath its 


Moiſture ſo far Evaporated by Hear, that a Pelli- 
cle, Cuticle, or little Skin appears upon its Sur- 
face, if thenit be ſer to cool, the Salt will ſhoot in- 
to Chryſtals, which will be of ſome regular Fi- 
oure: From whence it appears, that the Saline 
Particles before their Concretion, were placed in 
the Liquor in ſome certain Order, and at equal Di- 
Nances or Intervals; and conſequently that they 
did at one upon another by ſome kind of Force, 
which is equal at equal Intervals, and unequal at un- 
equal Diſtances, For the Suppoſition of ſome ſuch 
Force will occaſion their being diſpoſed every 
where into ſuch Orders ; bur without it they 
would ramble about and be diſperſed, perfectly ir- 
regularly inthe Fluid. 7 : 

In the French Memoirs of the Academy of Sci- 
ences for the Year 1699, there is a Method, by 
Mr. Homberg, of finding the exact quantity of the 
Volatile Acid Salt chat any Liquor contains. 

(2.) Their way of making Salt at Nant- 
wyche in Cheſhire, is thus (faith Mr. Ray) The 
- Salr-ſpring, or as they call it the Brine-pit is near 
the River, and is fo plentiful, that were all the 
Water boiled out that it will afford, it is thought it 
would yield Salt enough for all England. 

The Brine-pits belong nor all to one Lord; bur 
ſome have one Lead-walling ſome two, rhree, 
four, Sc. A Lead-walling, is the Brine of 24 
| Hours boiling for one Houſe: g 

Two hundred and ſixteen Lead-wallings, or 
thereabours, belong to all the Owners of the Pits. 
No Tradeſman, Batchellor, or Widower, can 
Rent more than 18 Lead-wallings. | | 

They have 4 Sworn Officers choſen Annually, 
which they call Occupiers of Malling; whoſe Du- 

ty it is to ſee equal Dealing between Lord and 
Tenant, and all Perſons concerned, to appoint 
how many Houſes ſhall werk at a time (which is 
12 at moſt) to appoint a Crier (when Salt is ro be 
made ;) ro make Proclamation ſo, that all Parties 
concerned may put to their Fires at the ſame time, 
and ſo alſo when they ſhall ceaſe; which is at a 
determinare Hour : And he thar doth not leave 
off then hath his Salt ſpoiled, by throwing Dirt, 
Cc. into it. 5 5 

In the Towitire about 50 Houſes, and every 
Houſe hath 4 Pans, which the Officers are to ſee 
muſt be all exactly of the ſame Meaſure. | 


The Salt Water taken out of the Brine-pir, in| 


boiling 2 Hours 2, will 
up into Salt. — — 
When the Liquor is more than luke - warm, the 
take Strong:ale, Bullock s-blood, an Egg: ſhell full, 
the White of one Egg, and of Ale a Pint: This 
Mixture is put into a Pan of 24 Gallons, or there- 
abouts ; the Whites of Eggs, and the Blood ſerve 
to Clarifie the Brine, by raiſing the Scum; which 


be Evaporated, and boiled 


| 


they take off juſt upon the boiling of the Pans, o- 
therwiſe it boils in and ſpoils the Salt. The older 
the Blood is the berter, ceteris: paribus, when the 
Liquor boils roo faſt, they dont. put in any Blood, 
but allay it with Brine that hath been before boil- 
ed, and drain'd from its Salt. Crude Brine, they 
ſay, will diminiſh their Salt; and they ſay, the 
Ale ſerves ta harden the Corn of the Salt. 

After one hours boiling, rhe Brine will begin to 
Corn, or Granulate. Then they take a ſmall quan- 
tity of clear Ale, of which they ſprinkle about an 
Egg-fhell full into the Pan, but it you pur in too 


much Ale, it will make the Liquor boil over the 


Pan; a little while before they put in the laſt Ale, 
they cauſe the Pan to boil as faſt as they can; but 
after that very gently, till the Salt be almoſt dry. 


For they do not Evaporate quite, ad ſiccitatem, 


but leave 2, 3, or 4 Quarts of Brine in the Pan, 
leſt the Salt ſhould burn, and ſtick to its ſides. 

The Brine thus ſufficiently Boiled and Evapo- 
rared, they take out rhe Salr and pour it into Es- 
nical Baskets (which they call Barrows) and in 


leſs, and then ſer it to dry in the Hot-houſe be- 
hind the Furnace. $4 

A Birrow containing 6 Pecks, is fold there for 
16 Pence. 

Out of 2 Pans of 
of Salt, Wincheſter Meaſure. 5 
The Houſe in which the Salt is boiled, they call 
the A/che-houſe ; the Veſſel whereinto the Brine is 
by Troughs conveyed from the Brine-pir, is cal- 


led the Ship. *Tis raiſed out of the Pit by a Pump. 


Between the Furnace and the Chimney-tunnels, 
which convey the Smoak, is their Hot-houſe, where 
they ſet their Saltto dry ; along the Floor where- 
of run 2 Funnels from the Furnaces, almoſt Para]- 
lel to the Horizon, and then they ariſe Perpendi- 
cularly ; in theſe the Flame and Smoak running a- 
long from the Furnaces, heat the Room by the 
way. = 
At Droitwyche in 
led in ſhallow Leaden-pans. | EE 
They firſt put in the Salt-warer out of rhe 


* 


Brine-pits, and then after an hours boiling they 


fill up the Pan with the Water that drains from the 
Salt ſer ro dry in the Barrows, and after a ſecond 
hours boiling, they fill up the Pans again with the 


ſame. In five hours boiling the Pan grows dry, 


and then they rake out the Salt 

In 24 hours they boil our 5 Pans, and then 
draw out the Aſhes; after which they put in the 
White ef an Egg to make the Scum ariſe (which 
is partly Duſt and Aſhes, falling into the Pan when 
they are taking out the Aſhes.) The Scum rhey 
take off witha Scummer, and after 4 hours they 
begin to take out the Salt, and once in 24 hours 
they take out a Cake which ſticks to the bottom 
of the Pan, and which they call Ciod-Salt, o- 


therwiſe the Pan would melt. They uſe there nei- 


ther Blood nor Ale, and the Salt made there is ex- 
traordinary fine and white. 


They pare off in dry Summer- weather, the upper 
part of the Sand in the Flats and Waſhes (which 


y | are cover'd at Full-Sea, and bare when the Tide is 


out) and lay it up on great heaps. 8 
Of this Sand they put into Troughs, bored 
with holes ar the bottom, a ſufficient quantiry, and 


Lixivium, and the Water draining thro' the Sand, 


7A 2 carries 


them let the Water drain from it an hour, more or 


In Lancaſhire they make Salt of Sea-Sand, thus, 


48 Gallons they expect 7 Pecks 


Morceſterſpire, the Salt is boi- 


* 


then pouring Water upon it, they make a Lee or 
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carries the Salt with ir down into Veſſels iplaced 
underneath. As long as this Liquor is ſtrong e- 
nough to bear an Egg, they keep pouring more 
Water ſtill upon the Sand in the Troughs, but as 
ſoon as the Egg begins to ſink, they caſt the Sand 
out of the Troughs, and put in new from the 
Heap. 
This Water thus impregnated with Salt, they 
boil in Leaden-pans, wherein (as above) the Wa- 
ter Evaporating, leaves the Salt behind. 
Ar Newcaſtle, Preſton-pans, in Scotland, White- 
aden in Cumberland, and other Places, they make 
Salt in great Plenty, by Boiling and Evaporating 
the Sea- water, and in the Operation they make 
uſe of Oxes Blood, as at Nantwyche. 
From Dr. F-ckſon's Account of the Salt-works 
and Springs in Cheſhire, in the Philaſophieal Tran ſ- 
act ions, 1 find that now they have changed their 6 
Leaden-pans into 4 Iron ones, ſomething better 
than Yard ſquare, and about 6 Inches deep; which 
are ſet upon Iron-bars, and made up on all fides 
very cloſe, to hinder the Flame or Smoak to break 
thro', with Clay and Bricks. Their Fewel is Staf- 
fordſhire Pit-coal. They never cover their Pans 
at all, during :the whole time of boiling ; and 
their Houſes are like Barns, open up to the Thatch, 
with a Louvre-hole or two to carry off the Steam, 
which is ſo great, that probably it would warp | 
Boards, and ruſt Nails fo that no Timber-covering 
would laſt long; what Tiles would do, no one 
yet hath tried there. | a 
The Sweepings of ſuch Salt as is ſhed and ſcat- 
ter d about onthe Floor, takes up with it a good 
deal of Dirt, and is called Erey- Salt. This ſells 
but at half the Price of white Salt, and is only 
uſed by rhe Poor to Salt Cheeſe, Bacon, c. Carts 
of Salt are made of the worſt Salt, when yet wet- 
tiſh from the Pans, tis molded and made up with 
ſome Cummin-ſeed and Aſhes, and ſo baked into 
Lumps at the Mouths of their Ovens; they are 
only uſed in Pigeon houſes. But Loaves of Salt 
are the fineſt of all for Table uſe. | 
Ar Droiewyche in Worceſterſhire, they uſeno Blood, 


SALT-SILVER, was one Penny, 
paid ar the Feaſt of St. Martin, by the Ser 
nants to their Lord, by way of Commutat 
the Service of carrying their Lord's Salt 
ker to his Lardar. 

. SALA bong, 18 2 Nes 
y the Civil Law, in lieu of all Damages ſuſta: 
by that Ship, that ſaves or reſcues 2 
was ſet upon or taken by the Enemy, or by p. 
fates. : 
SALUTE, SALUS, was a Coin of Gold 
Stampt by K. Henry 5. in France, after his Con. 
gland and 


formerl; 
vile Te. 


jon, for 
from Mar. 


pence allow ed 


queſts chere, it had on it the Arms of E 
France quarterly. 

SANCTUARY, was formerly a Place Privi 
leged by the Prince for the Safeguard of Mens 
Lives that were Capital Offenders: Our ancient 
Kings of England, permitted the Sanctuaries to 
protect Traytors, Murderers, &c. if within 40 
Days they acknowledged their Fault, and ſubmit- 
ted themſelves to Baniſhmenr : And during that 
time, if any Layman Expelled them he was Excom- 
municated, and a Clerk was made irregular by ir 
Buy after 40 days, no Man might relieve them. 
Of theſe there were many in England, and one 
more famous than the reſt, at St. Fohn's at Bever) 
How theſe were raken away by degrees, you may 
find by reading the Statutes of 26 1.8. 13. 28 H 
8. 7. 32 H. 8. 15. 1 E. 6. 12. 1 E. G. 2. and 
33. 5 B. 6. 10. | 

SAND-bagz, in Fortification, are Bags holding 
about a Cubick Foor of Sand or Earth: They are 
uſed for raiſing Parapers in haſt, or to repair what 
is beaten down; they are of uſe when the Ground 
is Rocky, and affords no Earth to carry on their 
Approaches; becauſe they can be eaſily brought 
on and off at pleaſure : There are a leſſer ſort of 
theſe which hold half what the former do, which 
are placed upon the upper Talus of the Parapet, to 
cover thoſe which are behind, and who fire thro 
the Embraſures, or Intervals that are between 
them. 28 
SAP, in Fortification, is digging deep under 


but only Whites of Eggs (a quarter of one White 
to a Gallon of Brine) ro Clarify their Brine ; and 
to Granulate ir, they uſe no Ale, nor any thing elſe ; 
this Salt is much whiter and better than the Che- 
ſhire Salt, and a Wincheſter Buſhel of it weighs 
half a hundred Weight. 
The way of making Bay-Salt in France, is 
deſcribed in Philoſophical Tranſactions, N. 5 1. with 
| Figures. The Water is let in from the Sea into a 
firſt and ſecond Recepracle, and then into a third, 
which is called the Mariſh. In theſe Beds or Ma- 
iſbes the Water is not above an Inch and half 
deep; eachBed of the Mariſhis 15 Foot long, 
and 14 Broad. When it rains much on any day, 
no Salt canbe made in3 or 4 days after, and then 
they have Stops to hinder the Sea-water from | 
coming into the Mariſhes. But if ir rain for 5 or 
6 days, they are neceſſitated to empty all the Water 
out of the Beds by a peculiar Channel, which can- 
not be opened but at Low- water. | 
The hotteſt Years make the moſt Salt, and in 
the hotreſt part of Summer, Salr is made in France, 
even in the Night: Leſs Salt is made in Calm 
than in Windy Weather, and the Feſt and North- 
weſt Winds are beſt for that Purpoſe. The People 
draw the Salr every day, and each day more than 
an hundred Pound weight, 


* 


head with Hurdles and Earth above them. When 
they have forced the Enemy to quit the Cover d 
Way, the Pioneers make immediately a Lodg- 
ment, and cover themſelves as well as they can 
from the Fire of rhe oppoſite Baſtion. 


the top of a Window, an 
oppoſite ro the Window. board at the bottom. 


Sack of Wooll, a Sack is 80 Tod, a Tod 2 Sous, 
anda Stone 14 Pounds. This in Scotland is calle 
Serpliath, and contains 80 Stone. 


1684. there is a new Syſtem of 
of Saturn and his Ring, by Mr. G4 


the Earth, in order to paſs under the Glacis, and to 
open a way to come under cover to the Paſſage of 
the Moat. When they are got near the foot of 
the Glacis, the Trench is carried on directly for- 
wards, the Workmen covering themſelves as well 
as they can, with Blinds, Wool-packs, Sand bages, and 
Mantelets upon Wheels: When they are got to 
the foot of the Glacis, they make Epaulments, or 
Traverſes on each ſide to lodge a good Body of Men. 
The Sap is made 5 or 6 Fathom from the Saliant 
Angle of the Glacis, where. the Men are only co- 
ver d ſideways; wherefore they lay Planks over- 


SAPHETA, in Architecture, is the Board over 
d placed Parallel, and 


' SARPLER, otherwiſe called a Pocket, is a half 


&s for September, 
the Phænomena 
et, and taken 


Fr 


SATURN, in the Leipſick A 


| from the French Journals of June, 1554- 
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SCA * 


ſervations, that Saturn, like the other 


is; but che contrary ſeems to be the Caſe. 


been found in Saturn. ; 


nous Inequalities as the Earths Surface, 


either Fluid therefore like Water, or Pol 


ther it move round the Planer or not. A 
of it: But becauſe the Plane of the Rin 
to the manner of the other Planets. 

Aſtronomy, hath demonſtrated, that if a 


in one of the Foci. 


lar Motion twice advance forwards, vig. 
Syzygies, and twice recede backward, vix. 
Quadrature to the Sun. 

backward; and that by the Exceſs of this 
trick Orbit, the Eccentricity will be twice 
be greateſt, when the Satellite is in the 


with the Sun, and leaſt when it is in che 


the Syzygies to the Quadratures, p. 302. 
„If a Satellite revolve round a Planet 1 


Angular Motion; ſwifteſt when the No 


P. 304. 


res, p. 307. 


which have Satellites, revolves round his own Ax- 


er and rhe Earth, which do turn round their] ſeveral forts of Saws. 
2 e Equatorial Diameters are longer rhan] uſed ro Saw Timber and Boards, and to cut off 
Polar ones, or their Axes, but no ſuch ching hath | Scantlings, Quarters or Battens from any piece 


deſcribe an Elliptick Orbit round a Planer, placed 
of rhat Ellzpfis; the greater | veral Diſtances of Muſick among the Greeks, yet I 
Axis, or the Line f the Apſes will with an Angu- | rather think them to be Leaps in a fingle part, than 

in the 2 | Concords in Compoſition. The Diſtances talk d of a- 


tures ; and will be continually encreaſing from rhe 
Quadrarures to the Syzygies, and decreaſing from 


Quadrature to the Sun, after this flower, and ar 
laſt when the Nodes are in the Syzygies, will be] And their Seven Moods, ſo much talk'd of, were 
quite at reſt, In rhe intermediate Places between] no more than the ſeven different Methods of al- 
the Quadratures and Syzygies, the Nodes will re-| tering their Tunes, by Flats and Sharps, placed at 
cede flower ; and in every Revolution of the Satel- 
lite, will either be Retrograde or Stationary, be | called C nent mir. 
carried backward, or move in Antecedentia, and in | their Notes in the upper Octave, have no Affinity 
each Revolution will recede faſteſt, all things con- 


lidered, when the Satellite is in the Syzygies, | Aretinus his Scale ef 20 Notes (tho our Modern 


the Satellite, to that of the Planer, will be conti- 


"* 150 3 appear by any Astronomical Ob- Con junction with the Sun, than when they are in 


Planers, | oppoſition to him, p. 310. g 

SAW, is an Inftrument very well known in the 
For in| general, as well as its uſe. Bur they reckon theſe 
1. The Pit-ſaw, Which is 


of Timber. The Matter to be Sawed is ſome- 


Each Surface of the Ring of Saturn ſeems to] times lain over a Pit, and ſometimes on great 
be plain and ſmooth, without any ſuch Mountai- | Truffes above ground. 2. The Mhip-Saw is uſed 


and the| by Joyners, to cut off ſuch pieces of Stuff as the 


Moons hath ; becauſe it is not viſible, cho Illu- Hand-Saw will nor eaſily notch thro'. *Tis drawn 
minated by the Sun, bur only when the Eye is e- by two Men, and the Timber is placed on Truſſes, 
levated ſome few Degrees above its Plane. Tis] in order to be cut. 


3. The Hand-Saw, which is 
ite, like | ro be uſed by a ſingle Man, and uſually with one 


Ice or Glaſs. If ir be a Fluid, it moves round | hand. 4. The Frame-Saw, or Bow-Saw, is a Saw 
Saturn with a Circular Motion; bur if it be of a | with Cheeks made to it, and with a twiſted Chord, 
Solid Subſtance, it is not yet determined, whe- | and Tongue inthe middle to draw the upper ends 


nd fince | of the Cheeks cloſer together, that the lower ends 


the Figureof Sarurns Ring is exactly Circular, it] maybe farther aſunder, and ſo ſtrain the Saw the 
muſt have no Linea Apſidum, nor any Progreflion | ftraighter- 5. The Tennon-Saw, which is a thin Saw 


hath a | with a Back to it, to keep it from bending. 6. The- 


large Elevation above the Plane of the Ecliprick, | Compaſs-Saw, which is deſign'drocura Round, ora 
viz. making with it an Angle of 31 Degrees, the | ny Compaſs-kerf; wherefore its Edge mutt be mad 
Nodes will recede, but yer very ſlowly, according | broad, and the Back thin, and the Blade narrow, 


that the Back may have a wide Kerf to turn in, 


SATELLITES. Dr. Gregory, in his Excellent | and ſo the eaſier follow the Edge. 


Satellite SCALES Proportional: ſee Proportional Scales. 


SCALE of NMiuſick, tho we find mention of ſe- 


when in] mong the Greeks, are the 15, G. or Second, the 
ail Or third, the Aal:;gxgwy Or fourth, the Awiyn 


And that this Force of Progreſſion is near twice | or fifth, and amy or eighth: But if theſe were 
as great as that of the Receſs, and therefore the defign'd todenote the Concords, they were in the 
Line of the Apſes in every Revolution of the Sa- 
rellite, will advance more forward than it recedes| the ſecond among them: Or if ſuch avere admit- 


wrong to place the fourth, and more ſo to place 


Progreſ- | ted, tis a wonder that the ſixth, which is known 


ſion, rhejApſes will move in Conſequentia. p- 298. to be a Concord, was refuſed. But if they were uſed 
If a Satellite move round a Planer in an Eccen-| to ſhew the Diſtances, by which a Voice may riſe 


changed | or fall, it is no wonder that they left out the fxth 


in every Revolution, and in each Revolution will] and /eventh (being Diſtances nor to be uſed with- 


Syzygies our better Judgment and Deſign than thoſe Times 
Quadra- would admit of) and made mention of the reſt, as 
being common in their Muſick. e 5 
The Scale of Muſick among the Greeks, conſi- 
_ | ſed but of fifteen Notes, or the Diſtances of two 
n an Or- Ottaves, viz. The firſt from their bene eh; 


bit, whoſe Plane is inclined to the Plane of the Or- (which I ſuppoſe was the Key of their Muſic 
bit of the Planer round the Sun, chen will the Line | 
of che Nodes move in antecedentia, with an unequal Middle-Note to their Nim 6mg%.4i, or higheſt 


to their M#y, and rhe ſecond from their M4» or 


des are in| Note, by which I ſuppoſe they deſigned only the 
urmoſt Extent of a ſingle Natural Voice. 


the beginning of a Leſſon ; which therefore they 
Beſides the Names of 


with the Names in the other; whereas in Guido 


Compoſers in many Parts often exceed the Scale, both 


The Inclination alſo of the Plane of the Orbit of | above and below) and the Notes in every Octave 


begin wich the ſame Letter; that we may thereby 
nually changing, and will be greateſt when rhe | more readily compute the Concords and Diſcords. 
odes are in the Syzygies with the Sun, and 


leaſt ceteris paribus when they are in the Quadra- rage, Shewage and Seheawing; and in a Charter of 


SCARAGE, Scaragium, otherwiſe called Eſche- 


H. 2. to Canterbury, tis written Scewinga ; was for- 


And all the Inequalities in the Motions of the | merly a kind of Toll or Cuſtom, exacted by Her 
atellites will be a little greater when they are in] Majeſties Sheriffs, Oc. of Merchant Strangers for 
| ; | | | | Wares 
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Wares, ſhewed or offered to Sale within their Pre- 
cincts. This is now Prohibited by Statute, 19H. 
7. c. 8. But the City of London doth ſtill retain 


the Cuſtom. Cowel's Interpreter. The Officer that 


Collected this Toll, was called the Scabaldue. 

SCALA, William 1. appointed the Arms, which 
before him had been uſually anſwered in Victuals, 
to be converted into Money numbred, and directed 
the whole in every County to be charged on the 
Sheriff, who brougbt it into the Exchequer; 
adding, that the Sheriff ſhould make the Payment, 
ad Scalam, i. e. as Gervaſe of Tilbury expounds it, 
he ſhould pay 6 Pence over in every Pound to 
make up the full Weight, and nearly the Intrin- 
ſick Value. And this was agreed on, as an eaſie 
way to remedy the defective Weight of Money, 
and to avoid the trouble of weighing all Money 
which was brought into the Exchequer. 

SCALENOUS Cones. See Cone. 

SCEPPE, an old Word, omitted in our Gloſſa- 
ries, ſignifying a Buſhel. | 
SCENGGRAPHICK Projection, or Perſpe- 
Rive, is the Tranſcription of any given Mag- 
nitude, into a Plane which interſe&ts the Op- 
tick Pyramid at a proper diſtance: For in 
Projection, there is to be conſider d, 
Olject, or Foundation, or Ground of the Projecti- 
on, from whence the Pyramid, Cone, or Pencil of 
Rays go. (z.) The Eye of the Spectator, and 3 
the Plane Table, er Diaphanum, which interſects 
the Rays, ſome where berween the Object and the 
Eye: And the Repreſentation or Appearance of 
the Object in that Plane, is the Projection or Per- 
ſpective of the Object. This Plane is always ſup- 
poſed to be at Right Angles with the Horizon. 
And from hence it will follow, that (1.) A Point 
will be projected there in the Diaphanous Plane, 
where the Optick Ray cuts ir. (2.) Thar Right 
Line will be projected where the Optick Triangle 
and the Plane do mutually Interſect each other. 
3. That a Plane or Superficies will be repreſen- 
ted where the Diaphanous Plane cuts the Optick Py- 
ramid of Rays coming from that Surface. And 
that Repreſentation of it called irs Image. 

SCHAR- Penny, Scharn-penny, and ſometimes 
Schorn- penny. It appears from our old Books, that 
formerly ſome Cuſtomary Tenants were obliged 
to pen up their Cattle at Night in the Pound or 
Yard of cheir Lord, for the benefit of their Dung, 
or Scearn, as is the Saxon Word. And if they did 
nor do this, they were obliged ro pay a ſmall Com- 
penſation; which therefore was called by this 

name of Scharn-penny, that is, Muck-penny, or Dung- 
enny. | 


SCHEAME, or Skeen, in Architecture, is the 


Workmens word for the middle part of an Ellip- | 


tical Arch. | 
SCHIRE-MOTE, was anciently a Solemn 
Meeting of all the free Tenants and Knights in a- 
ny County, to do Fealty to the King, and Elect an 
Annual Sheriff. See Folk-mote. 
SCHIRE-WYTE, was an Annual Tax or Impo- 
ſition, paid to che Sheriff of any County or Shire, 
for holding the Aſſizes or County-Courts. 
SCREW, 8 | 
SCRUE, t oc Cochlea. 
 SCRATCH-work, in Lalian, Sgrafitti, was a 
way of Painting in Freſco, by preparing of a black 
Ground, on which was placed a white Plaſter; 
and this White being taken off with an Iron Bod- 
kin, the Black appears thro the Holes, and ſerves 


1. The] b 


for Shadows: This kind of Work is laſting, br 
being very rough, is unpleaſant to the fight, I 8 
uſed in Rome by Polidoro de Caravagio. top 
SCRIBING, when the Joyners would fit 
piece of Board, Sc. to an irregular Surface, or au, 
other irregular Piece: They open their if Ir? 
Compaſſes to the greateſt diſtance, any where "ia 
tween the 2 Boards, Sc. and then carrying . 
Leg along all the irregular Indentings, 6c. of > 
the other Leg moving Parallel to it, deſcribe. 
that irregular Figure on the other Board; which 
being in that manner cut will fit and joyn. 
SCUTAGE, all Tenants who held from the 
King by Military Service, were either bound to at. 
tend Perſonally in Wars and Expeditions, o for 
default of ſuch Service, to pay a Scutage or Compe- 
ſition in Money, which was Levied on every $cy. 
tum Militare, or Knights Fee, and the Proportions! 
Parts for the King's Uſe. And the Barons ang 
Knights, which then paid a Scutage to the King 
had a Power to Levy the ſame Tax on thoſe Te. 
nants who held from them in Military Sex. 
VICE. | | | 
SCUTAGIO babendo, was a Writ that lay for the 
King, orother Lord, againſt the Tenant that held 
y Knight-Service, to ſerve by himſelf, cr elſe to 
ſend a ſufficient Man in his Place. 
SCULPTURE, may be diſtinguiſhed into three 
ſeveral Arts, each of which hath irs Specifick Dif. 
ference. For (ſaith Mr. Evelin in his Hiſtory of 
Chalcography ) befides Sculptura, as it relates to Chal. 
cography, there is both Sculptura and Celatura; 
both which, according to Quintilian, differ from 
the firſt, with reſpect ro the Matter, on or out of 
which any thing is wrought. For it was applied 
to cutting or carving in Mood or Tvory ; and then 
was called Tomice, and the Artiſts Deſectores; to 
working in Plaſter, and then called Paradigramma- 
tice, and the Artiſts, Gypſochi ; to Cutting or 
Carving in Stone, and then called Colapeice, and 
the Workmen Lithoxoi, and laftly in Metals, 
Ghphice. And it may be deſcribed to be an Art, 
which teaches usto cut or take away all that is ſuperſiu- 
ous of the ſubje& Matter, reducing it to that Form or 
Body, which was deſigned in the Mind of the Ar. 
tiſt, | 
SCUPPER-Nails, ſee Scopper-holes. D 
 SCYRE-GEMOTE, was anciently a Court held 


— 
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Sector. As 1. To open the Sector to am given Au- 


twice a Year (as the Sheriffs turn is now). 
by the Biſhop of the Dioceſs and the Ealderman; 
1. e. in ſuch Shires as had Ealdermen) and by the 
Biſhops and Sheriffs, in ſuch as were committed 
to the Sheriffs that were immediate to the Ring; 
where both the Eccleſiaſtical and Temporal Laws 
were given in Charge to the Country, _ 
SEALER, is an Officer in Chancery, appointed 
by the Lord Chancellor, or Keeper of the Great | 
Seal, to Seal the Writs and Inſtruments chere 
made in his Preſence. 5 
SECTOR, beſides the Uſes of the ſeveral Lines, 
Circular and others; which you will find diſperſed 
under their proper Names. Some Problems may 
properly come in here under the general Wor 


le. | 
: Here muſt be noted, that tis one thing to open 
the ſeveral pairs of Lines thereon drawn to _ | 
ſame Angle; for in Gunter's Sector the Line 0 
Lines on the one fide, and the Line of Sines on = 
other, makean Angle of 2*, when the Edges 


the Sector are cloſe ſnut. So allo the Line of Su. 
| perficies, 


SE C 


SEE 


»rficies, and the Lines of Solids make an Angle 

7 tho the Edges are cloſe ſhut. 5 
The Lines of Lines may be opened to a Right 
Angle, if the whole lateral Lengrh be applied o- 
yer between 8 and 6. Becauſe Q8x[16=1 00. by 
I. Euclid. : 

*" The Line of Sines may be opened to a Right An- 

le, if the Lateral Sine of 90 be applied over 
Parallelly between 45%. and 45*. in the vines, 
or if the Sine of 45. be applied over in rem be- 
tween 30®. and 30, in the Line of Sines. 
It you would open the Lines of Sines to any 
particular Oblique Angles, take out the Chord of 
the Angle required, and apply it over in the Semi- 
Radius, or at the end of the Line of Chords of 60 
Degrees: V. gr. to open the Sines to an Angle of 40 
Degrees, take out the Lateral Chord bf 408. and to 
it open the Sector in the Parallel Chord of 60. or 
if you apply the ſame Chord of 40. over between 
50 and 50 in the Line f Lines, it will open them 
to the ſame Angle. 
On the contrary, if the Sector be opened to an 
Angle at a venture, you may find the quantity of 
that Angle, thus: Take rhe Parallel Chord of 
60®. and meaſure it in the Lateral Chord, and it 
ſhall there give the Angle, 7. e. the Angle that thoſe 
Lines of Chords are opened to: Bur that will be 
different from the Angle of the Edges of the Se- 
ctor. N. B. If you can apply the Centre of aPro- 
trator to the Centre of the Sector, you may eaſily 
_ readily find the Quantity of any of theſe An- 
gles. 
SECTA curiæ, is Suit and Service done by Te- 
nants at the Court of their Lord. | 
SECTA Schirarum & Hund edorum, was the At- 
tendance, Suit and Service done by Tenants in 
the County and Hundred Courts; and Quietos eſſe 
de hac Secta, was a Privilege to be exempt from 
ſuch Cuſtomary Service. 
SECTIONS Conich, ſee Conich Sections. 
SECTIONES Sequentes, is a Term in Conicks, 
ariſing thus: . Fr 


— 
hs of 


1 


| the Nerve, which is on the right fide of the Head; 


Diameter GE, then Apollonius calls ſuch Sections 
Conjugate Sections. 3 
SEGMENTS, on Gunter's Sector there are uſu- 
ally placed two Lines, called Lines of Segments, 
they are numbred with 5, 6, 7, 8, 9, Io, and lie 
between the Lines of Sines, and thoſe of Superficies, 
They repreſent the Diameter of a Circle ſo divi- 
ded into 100 parts, as that a right Line drawn 
thro' thoſe parts, and normal to the Diameter, 
ſhall cut the Circle into 2 Segments, of which the 
greater ſhall have that Proportion to the whole 
Circle; as the Parts cut have to 100. Their uſes are, 
I. To divide a given Circle into 2 Segments, which 
ſhall have a given Ratio, which is done by opening 
the Sector, and applying the given Circles Diame- 
ter in the Points of 100 in theſe Lines; for then 


the greater Segment required, ſhall give the depth 


of the greater Segment, accounted on a Diameter 
biſſecting the Segment. 


given Segments of it. | 
Open the Sector, as before, and then take the 
depth of the greater Segment, and apply Parallel to 
the Diameter, and the Points where it fits in exact- 
ly, will ſhew the Proportion to 100. 
SEEING. The Senſe of Seeing is proba bly cauſed 
thus; the Rays of Light exhibiring all Colours, 
fall upon the bottom of the Eye, and there cauſe 
or excite Vibrations in the Tunica Retina: Which 


the Brain, do there cauſe that Senſation, which 


dies conſerve their Heat a long while, and the Den- 
ſeſt, the longeſt time, the Vibrations of their Parts 
are of a laſting nature, and therefore may be pro- 


great diſtance, for conveying into the Brain, the 
Impreſſions made upon all the Organs of the Senſe. 
For that Motion which can continue long in one 


long way from one part to another, ſuppoling the 
reflected, refracted, interrupted, or diſordered by a- 


ny unevenneſs of the Body. Newton's Opt icks, Book 3. 
Theſame Author renders it probable, thar the 


| [Species of Objects ſeen with both Eyes, are united 
in that Place where the Optick Nerves meet and 


joyn, before they come into rhe Brain: The Fi- 
and after Union, going thence into the Brain in 


and the Fibres on the left ſide of both Nerves uni- 


a Parallel taken from any Points proportional to 


2. To find the Proportion between the Circle and any 
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Vibrations being communicated, or propagated a- 
long the Solid Fibres of the Optick Nerves into 


we call Viſion or Seeing. For becauſe denſe Bo- 


pagated along ſolid Fibres of Uniform Denſity to a 


and the ſame part of a Body, can be propagated a 


Body Homogeneal, ſo that the Motion may not be 


bres on the right ſide of both Nerves uniting there, 


Ic there be two Right Lines, as AB, CD, 
mutually interſecting each other in E; which 
Point E, isſuppoſed ro be the Common Centre of 
the oppoſite Hyperbolick Sections, FG, HI, 
and whoſe common Aſymptotes the propoſed Lines 
AB, CD, alſo are. In this particular Caſe, the 
Sections G F, and HI, are called Sectiones Sequen- 
_ tes, becauſe they are placed following one ano- 
ther in the Contiguous Angles of two Interſecting 
Right Lines. | 
And if the determinate Diameter HG, of one 
of the Seiones Sequentes (which is coincident with 
the ſuppoſed Indeterminate Diameter of irs Oppo- 
ite be equal to the Vertical Tangent K L, appli- 
ed between the Aſymptotes in the Point G, of the 


ting in the ſame place, and after Union going into 
the Brain in the Nerve, which is on the left fide of 
the Head: And theſe two latter Nerves meet and 
unite in the Brain, in ſuch a manner that their Fi- 
bres make but one entire Species or Picture: Half 
of which, viz. that on the right fide of the Senſe- 
um, comes from the right fide of both Eyes, thro' 
the ſide of both the Optick Nerves, to the Place 
where theſe Nerves meet, and from thence on the 
right ſide of the Head into the Brain: But. the 
other half, viz. that on che left fide of the Senſo- 
rium, comes in like manner from the left fide of 
both Eyes. For the Optick Nerves of ſuch A- 
nimals as look the ſame way with both Eyes, 
(as of Men, Dogs, Sheep, Oxen, Sc.) meet 
before they come into the Brain; but the Op- 
tick Nerves of ſuch Animals as do not look the 


ſame 
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ſame way with both Eyes (as of Fiſhes, and of the 
C hamzlion, do not ſo meet and unite. If I am 
right ly informed. 

When a Man in the dark, preſſes either corner 
of his Eye with his Finger, and at che ſame time 
turns his Eye a contrary way, he will ſee a Cir- 
cle of Colours, like thoſe in the Feather of a Pea- 
cock's Tail ; which variegated Circle of Colours, 
ſeems to ariſe from the ſame kind of Motions ex- 
cited in the bottom of the Eye by the Preſſure of 
the Finger, as at other times are excited there by 
Ligbe for cauſing Viſion. And when a Man by a 
ſtroke upon his Eyes ſees a Flaſh of Light, are not 
the like Motions excited in the Retina by that 
Stroke ? = 0 e 

SEIGNOURAGE, 9 F. 5. Stat. 2. c. 1. ſeems 
to have been a Royalty or Prerogative of the 
Prince, whereby he challenged allowance of Gold 
and Silver brought into the Maſs for his Exchange 
for Coin. Out of every Pound Weight of Gold, 
the King had for his Coin five Shillings, out of 
- which he paid to the Maſter of the: Mint for his 
Work, «ſometimes 1 Shilling, and ſomerimes 18 
Pence. Upon every Pound Weight of Silver the 
Seignourage, anſwered to the King, in Edw. 3's time 
was eighteen Penny-weight pondere, which about 
that time amounted to about a Shilling, and 
out of which he paid ſomerimes 8, ſometimes 9 
Pence to the Mint-maſter. In H. the 5th's time, 
the King's Seignourage for every Pound Weight of 
Silver was 15 Pence. 

SELL, in Architecture, is the Term both for 
the loweſt piece of Timber in a Timber-building, 
or for that on which the whole Superſtructure 1s 
_ erected ; and alſo for the bortom-pieces in a Win- 
dow- frame; the former is 
latter a Window-ſell, 

SEME, Summa, is an Horſe load, a Seme of 
Corn is 8 Buſhels. „ 

SENE SCHAL, was the Word anciently for the 
Chief Steward or Head Bailiff of a Baron, that 
kept his Courts, and managed his Demeſne lands, 
and hath beenthe Title of the Lord High Stew- 
ard, and of the Steward of the King's Houſhold, c. 

SET UAGESIMA, is always the third Sunday 
before Quadrageſima excluſive; from which, until 
the Octaves after Eaſter, Marriage is forbidden by 
che Canon- law. It takes its name from its being 
above 70 Days before Eaſter. 5 

SEPTUM Medium, is properly the inſide of the 
left Ventricle of the Heart, becauſe irs Fibres are 
continued with the Fibres of the oppoſite fide of 
the ſame Ventricle ; it divides the left Ventricle of 
the Heart from the right. _ 

SEQUELA Cauſe, is the Proceſs and depen- 
ding Iflue of a Cauſe or Trial. 

SEQUELA Molendini, is owing Suit to a par- 
ticular Mill, or being bound to grind Corn in that 
Place only; which formerly was a Duty and Ser- 
vice laid upon many Tenants ; wherefore Conci- 
dere Sequelam Molendini, was to grant all the Toll 
and Profits ariſing from ſuch Cuſtamary Rights. 
SERGEANT, is a word diverſely uſed in our 

Law, and applied to ſundry Offices and Callings. 
A Sergeant at Law, or of the Coif, is the greateſt 
Degree taken in that Profeſſion, as that of a Do- 
ctor is in the Civil Law. As theſe are the moſt 
Learned and Experienced, there is one Court ap- 
propriated to Plead in by themſelves, which is the 
Common · pleas, where the Common Law of Eng- 


Theſe Sergeants are call d by the King's Ma 


called a Ground: ſel, the 


this Court to themſelves, they are no rohikis. 
Pleading in other Courts; who 4 3 
(who muſt be firſt Sergeants call them Binge 


others, 


NP, ndat 
or Writ directed to them, and commanding the * 
3 


utider a great Penalty ro rake upon the 
Degree by a Day Aſſigned. Ou ef theſe = 
is (more may be) made the King's Sergeant, to 
Plead for him in all Cauſes, eſpecially in Treafon 
SERGEANT at Arms, is an Officer appoimeq 
to attend the Perſon of the King, An. 7 H. 8. 
to Arreſt Traytors, Gc. and Perfors of Quali 5 
Offending, and to attend the Lord High — 
when he ſits in Judgment on any Traytor, Ge. B 
the Stat. 13 Richard 2. c. 6. There cannot be. a. 
bove 30 in the Realm. Two of theſe by the Kin 's 
Allowance attend the two Houſes of Parlizmes; 


The Office of him in rhe Houſe of Commons IS to 


keep the Door, and ro execute ſuch Commands as 
the Houſe ſhall direct, eſpecially as to the appre- 
henſion of Offenders, &c. „„ 

Another of theſe attends on the Lord Chancel- 
lor or Keeper in the Chancery, and one on the Lor 
High Treaſurer, one to attend on the Lord Prej. 
dent of Wales, and another on the Lord Prefident 
of the North. Another ſort of Sergeants, are chief 
Officers executing ſeveral Functions in the Kings 
Houſehold ;3 of which you may find many in Stat. 
33 H. 8. e. 12. There is alſo an inferiour kind 
of Ser geants of the Mace, whereof there is a Troop 


| in the City of London, attending the Lord May- 


or. | 

SERJEANTRY, was a Service formerly done 
for the holding of Lands, and was either Grand Sef- 
jeantry, which was ſome Honourable Military Ser- 
vice paid only to the King; as to carry his Banner, 
bear his Sword, Ge. Or Perty-Serjeantry, which 
was {ome leſs Noble Service paid to the King, or 
any other Lord. Some will have Grand Serjean- 
try, tobe where a Man holds Lands of the King by 
Service, which he ought ro perform in Perſon, 
and Petty-Serjeantry, to be where he holds his Lands 
of the King, to yield him Yearly ſome ſmall 
thing towards his Wants. | | 

SERVICE- Royal, was the Rights and Preroga- 

tives that within ſuch a Mannor belonged to the 
King, if Lord of it; and were generally rec. 
koned to be theſe 6. I. Power of Judicaturein Mat. 
ters of Property. 2. Power of Life and Death in 
Criminal Cauſes. 3. A Right in Wayfs and 
Strays. 4. Aſſeſſments. 5. Minting of Mone). 
5 Aſſize of Bread, Beer, Weights and Ma: 
ures. 

SERVICE, (which is ſometimes called Se. 
vage) is divided into Perſonal and Real, and into 
Military and Baſe ; as alſo into Intrinfick and Ex- 
trinſick. Intrinſick Service they reckon due the 
Capital Lord of the Mannor. Service is again di- 
vided into Frank and Baſe, the one is termed Li- 
rum Servitium, the other Villenagium! Tis alſo di- 
vided into Continual or Annual, and into Caſua! Or 
Accidental ; the former being che Seiſin of Rent, an 
the latter Seiſin of Reliefe. 5 

SERVICE, in a Legal Senſe, is a right®) 
which one thing is ſubject to another thing orPer- 
ſon. And of theſe ſome are, . TR 
SERVICES Predial or Real, which are Wi 
that one Eſtate ſometimes owes another: And i . i 
Predial Services, they reckon to be ſome 00 
or Rural; ſuch as the Right of Riding or Waikinh 


. 5 » ns 
thro' another Ma 
or going with a Carriage th © ound; 


land is moſt ſtrictly obſerved: But tho' they wel 


SHE 
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gtound; the Right of drawing Water, or bring- 
| 181 thro” his Count &c. And ſome Services 
are called Urbane, which are the Rights that are 
preferred ro Mens Houſes, built contiguous ro one 
„c. | : 3 

n RIC ES Perſonal, are thoſe Services which 
are due from a Thing to 4 Perſon ; and of theſe chey 
account 3 by name, viz. Uſufrutt, Uſe and Habi- 
tation ; bur there are very many and various ones 
which have no diſtinct Names. : 

SERVITIUM Regale, Royal Service, are the 
Rights and Prerogatives that within ſucha Mannor 
belong to the King as Lord of it; and theſe are 
generally reckon'd 6. As, 1. Power of Judica- 
rare in Matcers of Property. 2. Power of Life 
and Death in Caſes of Felony and Murder. 3. A 
Right in Waifs and Strays. 4. Aſſeſſments. 5. 
Minting of Mony. And 6. Aſſize of Bread and 
Beer, Weights and Meaſures. 5 

All theſe entire Privileges were annexed to 
ſome Mannors, in their Grants from the King, and 
were ſomerimes conveyed in the Charters of Do- 
nation to Religious Houſes. 5 

SERVITORS of Bills, are ſuch Servants or 
' Meſſengers of the Marſhal of the Queen bench, as 
were ſent abroad with Bills or Writs, to Summon 
Men ro that Court. They are now commonly 
called T:p-ſtaves. 


SESAMOIDAA //, the Uſe of theſe Bones, 


which are placed at the Arriculations of the Bones 
of the Fingers and Toes, is that they may ſerve as 
ſo many Pullies about which the Tendons paſs, at 
ſome diſtance from the Centre of the Articulation, 
whereby the Directions of the Motions of theſe 
Tendons are kept always at the ſame diſtance 
from the Centre of Motion of rhe Articulari- 


on. | | 
SEWERS, are ogy Canals, or Gutrers to 
carry Water into the Sea or ſome River. And 
therefore the Commiſſioners of the Sewers are ſuch 
Perſons, as by Authority under the Great Seal of 
England, do ſee Ditches and Drains in Marſhes 
and Fenny-places, well kept and maintained for 
the better preſerving the Graſs upon the Lands for 
feeding of Cattle, Sc. by conveying the Water 
off the Ground into the Seaor River. | 
_ SEXTAR of Wheat or other Corn (from Sexta- 
7415) was that quantity anciently which we now 
call a Quarter, containing a Riſnel. In ſome 
Countries tiscalled a Seame. | 
SHAFT, is the hollow Entrance into a Mine 
which is ſunk or dug to come at the Ore. In the 
Tin mines, after this is ſunk about a Fathom, they 


leave a little long ſquare Place, which is called a 
Shamble, | | | 


SHAMBLE, ſee Shaft. = 
_ SHELF, is what the Miners (eſpecially in the 
Tin-Mines) call the Faſt Countrey, by which they 
mean an Imaginary Surface of the Earth, which 
at the Concuſſion of the Waters in the general De- 
luge of Noah, was never moved; and to the Shelf, 
they think all the Loads or Mineral Veins at firſt lay 
even and parallel; tho after the Flood they were 
lome elevated, ſome deprefſled, Sc. And by 
Shelf now they mean that hard Surface or Coat of 
the Earth which lies under rhe Mold, uſually abour 


2 Foot deep; for they ſuppoſe, that ſince the | 


Flood the Earth hath gotten a new Coat of Vege- 


table Earth, or ſuch as is made by the Corruption 
of Vegetables and Animals. 


SHERIVE or Sheriff, Vice-Comes, is the Chief 
Officer of the King in any Shire cr County, for- 
merly the Sheriff was choſen by the People in the 
County-Court by Vote, as the Knights of the 
Shire for Parliament now are; but now the She- 
riff is nominated by the King. Camden in his 
Britannia, deſcribes this Office, and the Anriqui- 
ty and Authority of this Officer. See Co. Rep. lib. 
4. And Spelman's Gloſſary under the word Vice- 
Comes, His Oath is exrant in Reg. Orig. ful. 


331. | 
SHERIFF. TOOTH, ſeems anciently to have 
been a Tenure by the Service or Duty of provi- 
ding Entertainment for the Sheriff at his County- 
Turns or Courts. For it appears by Kvley's Placi- 
ta Parliament, fol. 653. that in Derbyſhire the 
King's Bayliffs did formerly rake 6 Pence of every 
Bovate of Land, in Name of She: iff-rooth. 
SHILLING, Solidus in the Latin is a word of 
very uncertain Signification, and differs almoſt in 
every Nation. Bur the word Scylling or Shilling 
in England, never ſignified any thing bur 5d. with 
the Saxons, and 12d. ever ſince, When it firſt 
went for 12d. tis hard to find: But there was no 
12 Penny Piece of that name Coined in England till 
1504. and then Stow calls them Groats ; tho' Fa- 
bian mentions them under the name of Shillinss, 
In 34 H. 8. there were 12 Penny Pieces ſtruck, 
but they were called Teſtons. os | 
SHINGLING Tonzs, are uſed in the Finery of 
an Iron-forge, to take out the Loop, in order to 
bring it under the Hammer into a Blo»m., 
SHOATD, is the Miners Term in the Tin Mines, 
for ſuch Fragments of Ore, which by Rains, Cur- 
rents of Water, Sc. are torn off from the Load or 
Veins of Ore. Theſe are waſht down from the 
Mountains, and by finding of them, they gueſs 
where to look for a Load of Ore. Sometimes tis 
called S$quod, ſometimes Squad. . 
SHORT Sails, in a Man of War, are the ſame 
with the Fighting-ſails, and are the Fore- ſail, Main- 
ſail, and Fore-topſail : Theſe are all chat are uſed 
in a Fight, leſt the reſt ſnould be fired or ſpoiled: 
And beſides they would be troubleſome to handle, 
and would hinder che ſight and uſe of Arms. When 
a Ship gives Chaſe to another, if the Chaſe hath a 
mind to fight, they ſay, che Chaſe ſtrips her ſelf 
into her ſhort or Fight ing ails; that is puts out her 
Colours in the Poop, her Flag at the Main-top, 
and her Streamers or Pendants at her Vard-· arms; 
Furls her Sprit-ſail, Peeks her Mizen, and 
Slings her Maim yard, and when the Chaſer ſees 
this, he is to prepare for an Engagement. - 
_ SIGNALS, are Signs made at Sea by the Ad- 


| miralor Commander in Chief of any Squadron of 


Ships, either inthe Day or by Night, either for 
Sailing or Fighting, or for the better Security of 
the Merchants Ships that are under the Convoy of 
Her Majeſties Men of War. Theſe Signals are 
appointed and determined by Order of the Lord 
igh Admiral, and are as follows: 
SIGNALS by Day, when Ships are at an An- 
chor, in weighing Anchor, Sailing, Ge. When 
the Admiral or Commander in Chief would have 
the Fleet prepare for Sailing, he firſt looſes his Fore- 
Topſail, and then the whole Fleet are ro do the 
ame, 8 | 
2. When he would have them Unmoor, he loo- 
ſes his Main-ropſail, and firesa Gun; which in the 
Bop Navy is to be anſwered by every Flagg 
7B 3. When 
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3. When he would have them Weigh, he looſes 
his Forc*'0p-ſazl, and Fires a Gun, and ſometimes 
hawls home his Sheets; the Gun is to be anſwered 
by every Flag Ship, and every Ship to get to Sail 
as ſoon asit can. If with rhe Leeward fide, the 
Stern-moſt Ship is to weigh firſt. | 

4. When the Admiral or Commander in Chief 
would have the Weather- moſt and Head-moſt Ships 
to Tick firſt, he hoifts the Union-flag at the Fore- 
top-maſi-head, and Fires a Gun, which each Flag 
Ship mult anſwer. 

Bur if he would have the Sternmoſt and Lee- 
ward-moſt Ships to Tach firſt, he hoiſts the Union 
Flag at the Mizen-top-maſt-head, and Fires a Gun. 


he hoiſts an Union, both on the Fore and Mizen- 
rop-maſt-heads, and Fires a Gun. 


— 


5. When in bad Weather, he would have them 


Pear and bring to the other Tack, he hoiſts a Pen- 
dant on the Enſign-ſtaff, and Fires a Gun: And 
then the Leeward-moſt and Stern-moſt Ships are to 
Near firſt, and bring on the other Tack and lie 
by, or go on with an eaſie Sail till he comes a 
Head. Every Flag is to anſwer with the ſame Sig- 
nal. 

6. If they are lying by, or Sailing by a Wind, 
and the Admiral would have them bear up and Sail 
before the Wind, he hoiſts his Enſign, and fires a 
Gun, which the Flags are ro anſwer. And then 
the Leewardewoft Ships are to bear up firſt, and to 
give room for the Weather-moſt to Wear, and Sail 
before the Wind with an eaſie Sail, till the Admi- 
ral come a Head, . | 
Bur if ir ſhould happen when the Admiral hath 
occaſion to Wear and Sail before the Wind, that 
both Jack and Enſign be abroad, he will hawl 


down the Jack before he fires the Gun ro wear, 


and keep it down till the Fleet is before the 
N 


7. When they are Sailing before the Wind, 


and he would have them bring to with theStar- board 
Tacks Aboard, he hoiſts « Rd Flag ar the Flag- 
ſtaff, on the Mizen-top-maſt-head, - and Fires a 
Gun ; but it they are to bring roo with the Lar- 


| board-tack, he hoiſts a Blue Flag ar the ſame Place, 


5 Fires a Gun. Every Ship to anſwer the 
un. 

3. When any Ship diſcovers Land, he is to hoiſt 
his Jack and Enſign, and keep it abroad till the 
Admiral or Commander in Chief Anſwer him by 
hoiſting his; on ſight of which he is to hawl down 
bis Enſign. 


9. It any diſcovers Danger, he is to Tack, or 
bear up from it; and to aw Jack abroad from the 


 Main-top-maſt Croſs- trees downward upon the 


Back-ſtay, and Fire two Guns: But if he ſhould 
itrike or ſtick faſt, then beſides the ſame Signal 
with his Jack, he is to keep Firing till he ſees all 
the Fleet obſerve him, and endeavour to avoid the 
Danger. I 5 

tc, When any ſees a Ship or Ships more than 
the Fleet, he 1s ro put abroad his Enſign, and 
there keep it, till the Admiral's or Commander's is 
our, and then to lower it as often as he ſees Ships, 
and to ſtand in with them, that ſo the Admiral 
way know which way they are, and how many: 


But if hebe at ſuch a diſtance that the Enſign 


can't well be diſcovered, he is then to lay his 
Head towards the Ship or Ships ſo deſcryed, and 


ro brail up his low Sails, and continue hoiſting | 


and lowering his Top-ſails, and making a Wett 


And when he would have all the whole Fleet Tack, | 


with his Top-gallant- fails, till he is d 
the A iel 5 | Peroeived by 

11. When the Admiral would have the y 
Admiral, or he that Commands in the ſecond paß 
of the Fleet, to ſend out Ships to Chaſe, he}, * 
a Flag, Striped White and Red, on the Fla — 
at the Fore-rop-maſt-head, and Fires a th Ws 
if he would have the Rear-Admiral do ſo bio ig 
hoiſts the ſame Signal onthe Flag-ſtaffatthe M. £ 
rop-maſt-head, and Fires a Gun. ONE 

12. When the Admiral would have any Ch; 
ro Chaſe to Windward, he makes a Signal forf Ip 
king with the Captain, and hoiſts a Kd Bs 
the Mizen-ſhrouds, and Fires a Gun * 

But if to Chaſe to Leeward, a Blue Flag; and 
the ſame Signal is made by the Flag in whoſe I 
viſion that Ship is. When he would have ff 
give over Chaſe, he hoiſts a White Flag on hi; 
Flag-ſtaft at the Fore-rop-maſt-head, and Fire 
Gun: Which Signal is to be made alſo by that 
Flag Ship, which is neareft the Ship that vive 
*: 85 till the Chaſing Ship ſees the dig- 

13. In Caſe of Springing a Leak, or an 
Diſaſter thar dilables Heir Ship from ar 
Company, you are to hale up your Courſes, and 
Fire two Guns. 

14. When any Ship would ſpeak with the Ad. 
miral, he muſt ſpread an Engiiſh Enſign from the 
Head of his Main or Fore-top-maſt downwards on 
the Shrouds, lowering his Main or Fore-top-fzi] 
and Firing Guns till the Admiral obſerve kim: 
And if any Ship perceives this, and judges that 
the Admiral doth not, that Ship muſt make che 
ſame Signal, and make the beſt cf his way to ac. 
quaint rhe Admiral therewith, who will anſwer by 
Firing one Gun. | 

15. When the Admiral wonld have th Fleet 
to prepare to Anchor, he hits an Enfign ſtriped 
Red, Blue and White on the Enſign-ſtaff, and 
Fires a Gun; and every Flag-Ship makes the 
ſame Signal. DE 

16. If he would have the Fleet Moor, he hoiſts 
his Mizen-rop-ſail with the Clew-lines haled up, 
and Fires a Gun, - | 

17. If he would have the Fleet Cut or Slip, he 
looſes both his Top fails, and Fires two Guns; 
and then the Leeward Ships are to cut or lip fir. 
of ns room to the Weather-moſt to come t9 

ail. | | 
So if he would have any particular Ship to i 
or ſlip, and to Chaſe to Windward, he makes the 
Signal for ſpeaking with that Ship, hoiſts a f 
Flag in the Mizen-ſhrouds, and Fires a Gun: But | 
if the Ship is ro Chaſe to Leeward, he hoiſts 3 
Blue Flag, as before. 3 1 

18. If he would have the Fleet Exerciſe thei! 
Small Arms, he hoiſts a Red Flag on the Engr 
Staff, and Fires a Gun; but if the get Gum, 
then he puts up a Pendant over the Red Flag. 

SIGNALS by Night, to be obſerved at al An. 
chor, in Weighing, Anchoring and Sailing. 

1. When the Admiral would have the Fleet 
Unmoor and Ride ſhort, he hangs out 3 Lights OF 
over another in the Main-top-maſt-ſhrovds, Oe 
the conſtant Light in the Main-top, and Firs ? 
Guns, which are to be anſwered by the Flag-Shifs; 
and each private Ship bangs out a Light in tte 


Mizen-ſhrouds. 
N. B. 


— 
2 


SIG | 


— — — — 
0 „ 


SIG. 


"x. B. All Guns fir d for Signals in the Night, 12. When the Admiral would have the Fleet 


muſt be Fir d on the ſame fide, that they may make 
no alteration in the Sound. 5 | 
2. When he would have them Weigh, he hangs 
a2 Light in the Main-top-maſt-ſhrouds, and fires 
a Gun, which is to be anſwered by all the Flags ; 
and every ve Ship muſt hang out a Light in 
is Mizen-{hroud. | 

"Win he would have them Tack, he hoiſts 2 
Lights on rhe Enfign-ſtaff, one over another, above 
the conſtant Light in his Poop, and fires a Gun; 
which is to be anſwered by all the Flags: And e- 
very private Ship is to hang out a Light extraordi- 
nary, which is not to be taken in till the Admiral 
takes in his. 3 

After the Signal is made, the Leeward-moſt and 
Stern- moſt Ships muſt Tack as faſt as they can; and 
the Stern- moſt Flag- Ship, after he is about upon the 
other Tack, is to lead the Fleet, and him they 
are to follow, to avoid running thro one another 
in the dark. Ho 3 

4. When he is upon « Wind, and would have 
the Fleet Wear and bring to on the other Tack, he 
hoiſts up one Light at the Mizen-peek, and fres 3 
Guns ; which is to be anſwered by the Flag-Ships, 
and every private Ship muſt anſwer with one 
Light at the Mizen-peek. The Stern-moſt and 
Leeward-moſt Ships are to bear up, fo ſoon as the 
Signal is made. | | 


5. When he would have them in blowing Wea- | Li 


—_— 


ther to ſie a 2%, ſhore, or a Hull, or with the Head- 
fails braced to the Maſt, he will ſhew 4 Lights of e- 

| qual height, and fire 5 Guns; which are to be an- 
ſwered by the Flag-Ships, and then every private 
Ship muſt ſhew 4 Lights. And after this, if he 


would have them to make Sail, he then fires 10 
Guns; which are to be anſwered by all the Flags, 
and then the Head-moſt and Weather-moſt Ships 
are to make Sail firſt. kn! 8 
6. When the Fleet is Sailing large, or before 
the Wind, and the Admiral would have them 
bring too, and lie by with their Star-board Tacks A- 
board, he puts out 4 Lights in the Fore-ſhrouds, 
and fires 6 Guns; bur if with the Lar-board Tacks 
| Aboard, he fires 8 Guns, which are robe anſwered 
by the Flag-Ships, and every private Ship muſt 
ſhew 4 Lights. The Wind-moſt Ships muſt bring 
too firſt. | . „ 
J. Whenever the Admiral alters his Courſe, he 
| fires 1 Gun (without altering his Lights) which is 
to be anſwered by all the Flag-ſhips. - 1 Vet 
8. If any Ship hath occaſion to lie ſhore, or by, 
after the Fleer has made Sail, he is to fire 1 Gun, 
and ſhew 3 Lights in his Mizen-ſhrouds. 
9. When any one firſt diſcovers Land or Dan- 
ger, he is to ſhew as many Lights as he can, to 
fire 1 Gun, and to Tack, or bear away from it. 
And if any one happen to ſpring a Leak, or any 
be diſabled from keeping company with the Fleet, 
he hangs out 2 Lights of equal height, and fixes 
Guns till he is relieved by ſome Ship of the 
Fleet, ZZ nd WM a6 SUAT"DOUMY 
10. If any one diſcovers a Fleet, he is to fire 
Guns, make falſe Fires, put one Light out onthe 
Main- top, 3 on the Poop, to Steer after them; and 
to continue firing Guns, unleſs the Admiral call 
him off, by Steering another Courſe, and fire 2 or 


to Moor, he puts a Light on cach Top- maſt- head, 

and fires a Gun; which is to be anſwered by the 

1 and every private Ship is to ſhew one 
ight. „ | | 

3 If he would have them lower their Vards 
and Tep-maſts, he hoiſts one Light upon his En- 
ſign-ſtaff, and fires one Gun; which is to be an- 
ſwered by the Flag-ſhips, and every private Ship 
muſt ſnew i Light. And when he would have 
them Hoiſt their Yards and Top- maſts, he puts 
out 2 Lights, one under che other, in the Mizen- 
rop-maſt-ſhrouds, and fires 1 Gun; which is to 
be anſwered by the Flag-ſhips, and each private 
Ship muſt ſhew 1 Light in the Mizen-ſhrouds. 

14. If any ſtrange Ship be diſcovered coming 
into the Fleet, the next Ship is to endeavour to 
ſpeak with her, and bring her to an Anchor, and 
not ſuffer her ro paſsrhro' the Fleet. And if any 


one diſcovers a Fleet, and it blow ſo hard that he 


cannot come to give the Admiral notice timely, 
he is ro hang our a great number of Lights, 
and to continue firing Gun after Gun, till the Ad- 
miral anſwers him with one, 5 

15. When the Admiral would have the Fleet 
to Cut or Slip, he hangs out 4 Lights, one at each 
Main- yard-arm, and at each Fore-yard-arm, and 
fires 2 Guns; which are to be anſwered by the 
Flag - ſhips, and every private Ship is to ſhew one 
Light. 
$IGNALS uſed when a Fleer Sails in a Fog. 

1. If the Admiral would have them weigh, he 
fires 1o Guns, which every Flag-ſhip is to an- 


ſwer. e 1 

2. To make them Tack, he fires 4 Guns; which 
are to be anſwered by the Flag-ſhips, and then the 
Leeward-moſt Ships, and Stern-moſt Ships muſt 
Tack firſt. And after they are about, to go with the 
ſame Sail they Tack'd with, and not to lie by, expe- 


cting the Admiralto come a Head: And this is to 
avoid the Danger of running thro one another in 
thick Weather. 


3. When the Admiral brings to, and lies with 
his Head-fails to the Matt; if with the Star-board 


Tack Aboard, he fires 6 Guns; but if with the 


Lar-board Tack Aboard, 8 Guns, whichthe Flag- 


Ships are ro anſwer. And after this, if he makes 


| Sail, he fires 10 Guns, which the Flag-ſhips muſt 


anſwer; and then the Head-moſt and Weather 
moſt Ships are ro make Saul firſ, | _ 

4. If it grow thick and foggy Weather, the Ad- 
miral will conrinue Sailing with the ſame Sail ſer 
thar he had before it grew foggy, and will fire a 


| Gun every hour; which the Flag-ſhips muſt an- 


ſwer, and the private Ships muſt anſwer by firing 


of Muskets, bearing of Drums, and ringing of 


Bells. 11 


But if he be forced to make either more or leſs 


Sail than he had when the Fog begun, he will fire 
a Gun every half hour, that the Fleet may diſcern 
whether they come up with the Admiral, or fall a 


Stern of him; and the Flags and private Ships are 


to anſwer, as before. 1 973 
5. If any one diſovers Danger which he can a- 


void by Tacking and ſtanding from it; he is to 
make the Signal for racking in a Fog; but if he 


ſhould chance to ſtrike and ſtick faſt, he is to fire 


3 Guns, for then he muſt follow the Admiral. 
11, When the Admiral Anchors he fires 2 Guns, 
a ſmall ſpace of Time one from the other, which 


Gun after Gun, till he thinks the reſt have avoided 
the Danger. | 


are to be anſwered by the Flag-ſhips ; and — 1 - When 


private Ship muſt ſhew 2 Lights. 
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"6 When the Admiral would have the Fleet to 


Anchor, hefires 2 Guns, which the Flags are to 
anſwer; and after he hath been half an hour at an 
Anchor, he will fire 2 Guns more, to be anſwer- 
ed by the Flags, as before, that all the Fleet may 
know it. 

SIGNALS for calling Officers on Board the Ad- 
miral. : 

1. When the Admiral puts abroad a Union- 
Flag in the Mizen-ſhrouds, and fires a Gun, all 
the Captains are to come Aboard him: And if with 
the ſame Signal chere be alſo a Meft made with 
the Enfign, then the Lieutenant of each Ship is ro 


come on Board. 
2. If an Enſign bepur Aboard in the ſame place, 


all the Maſters of the Ships of War are to come on 


Board the Admiral. 


3 If a Standard on the Flag - ſtaff be hoiſted at 
the Mizen-top-maſt-head, and a Gun fired, then 
all the Flag-Officers are ro come Aboard the 
Admiral. If the Engliſh Flags only, then a Stan- 
dard in the Mizen-ſhrouds, and fire a Gun : If 
the Flags and Land General Officers, then the Ad- 
miral puts Aboard a Standard at Mizen-top-maſt- 
_ and a Pendant at Mizen-peek, and fires a 
un. 

4. If a Rd Flap be hoiſted in the Mizen-ſhrouds, 
and a Gun fir d, — the Captains of his own Squa- 
dron are to come on Board the Admiral; and if 
with the ſame Signal there be alſo a Weft with the 


Enſign, a Lieutenant of each Ship muſt goon Board. 


5. If he hoiſts a Myite Flag, as before, then the 


Vice-Admiral, or he that Commands in the ſecond 


Poſt, and all the Captains of his Squadron are to 
go on Board the Admiral. If a Blue Flag, &c. 
then the Rear-Admiral, and the Captains of his 
Squadron muſt come on Board; and if there be a 
Weſt, as before, the Lieutenant. | 

6. When a Standard is hoiſted on the Enſign- 
ſtaff, and a Gun fired, the Vice and Rear-Admirals 
muſt both come on Board the Admiral's Ship. 

7. When the Admiral would ſpeak with Cap- 


_ tains of his own Diviſion, he will hoiſt a Pendant 
on the Mizen-peek, and fire a Gun; and if with 


the Lĩieutenants, a Weft is made with the Enſign, 
and the ſame Signal. For whenever he would 
ſpeak with Lieutenants of any particular Ship, he 


makes the Signal for the Captain, and makes a 


V'•'bßt alſo with the Enſign. th -.- + 
8. When the Admiral would have all the Tenders 


In the Fleer come under his Stern and ſpeak with 


him, he hoiſts a Flag, ſtriped Yellow and Mhite, at 
the Mizen-peek, and fires a Gun. Bur if he would 
ſpeak with any particular Ships Tender, he makes 


a Signal for ſpeaking with the Captain ſhe tends 


upon, and a Neft with his Fack. | 
9. If all the Pinnaces and Barges arc to come 


on Board, Manned and Armed, the Signal is a 


Pendant on the Flag-ſtaff, hoiſted on the Fore-top- 


maſt- head. anda Gun; and if he would have them 


Chaſe any Ship, Veſſel or Boat in View, he hoiſts 


ti Penlanr, and fires 2 Guns. 


o. "The Signal for the Long-boats to come on 
+ zrthim, Man'd and Armed, is tne Pendant hoi- 
on the Flag-ſtaff at the Mizen-rop-maſt-head, 


1:4 Gun; and if he would have them Chaſe any 


p, Veſſel or Boat in open view, without coming 
-:: Zoard him, he hoiſts the Pendant, as aforeſaid, 


den the Admiral would have // the Boats in | 
et come on Board him, Man'd and Arm'd, | 


U 


—— 


— . 


he hoiſts a Pendant on the Flag-ſtatt, both on the 


Fore-rop-maſt, and Mizen- top-maſt-head 

Fires 1 Gun; but if he would have chem Cha 

55 hoiſts his Pendants, as before, and Fires 2 
uns. 


. When the Admiral would ſpeak with the 


Victualer, or his Agent, he puts an Eng/iſt | 
in the Mizen-rop-moſt-ſhrouts ; and 815 þ nlgn 
him that hath charge of the Gunner's Stores = 
will ſpread an Enfign at his Main-top- fall Yard. 


arm. 3 . 
— SIGNALS for managing a Sea fight. 

When rhe Admiral would have rhe Fleer 
form a Line of Bartle, one Ship a head of another 
he hoiſts an Union-flag at the Mizen-peek, and 
Fires a Gun, and every Flag-ſhip does the 
ſame: Os 

Bur when they are ro form a Line of Battle, one 


a breaſt of another, he hoiſts a Pendant with the 
Union- flag, Oc. 


White, or he that Commands in the Second Poſt 
and his whole Squadron, to Tack and endeavour 
to gain the Wind of the Enemy, he ſpreads a 
White Flag under the Flag at the Main-top-mag- 
head, and Fires a Gun; and when he would have 
the Vice-Admiral of rhe Blue do ſo, he doth the 
ſame with a Blue Flag. | 
3. If he would have the Vice-Admiral of the 
Red do ſo, he ſpreads a Red Flag from the Cap on 
the Fore · top maſt- head, downward on the Back- 
ſtay: If the Vice-Admiral of rhe Blue is to do 
ſo, he ſpreads a Blue Flag, Sc. and Fires a Gun. 
If he would have the Rear-Admiral of the Red do 
ſo, he hoiſts a Red Flag at the Flag: ſtaff at the Mizen- 
rop-maſt-head ; if the Rear - Admiral of the White, 
a White Flag; if che Rear-Admiral of the Blue, a 
Blue Flag, and under it a Pendant of the ſame 


Colour, with a Gun. . 3 
4. If he be to Leeward of the Fleet, or any part 


of it, and he would have them to bear down into 
his Wake or Grain, he hoiſts a Blue Flag at the 
Mizen-peck, and Fires a Gun, © 
5. If he would be to Leeward of the Enemy, 
and his Fleer, or any part of it be to Leeward of 
him; in order to bring theſe Ships into the Line, 
he bears down with a Blue Flag at the Mizen-peek, 
under the Union-flag (which is the Signal for Bat- 
tle) and Fires a Gun ; andthen thoſe Ships which 


on in the Line of Battle. 


and he would have him that Commands in the 
ſecond Poſt, and the Shipsof rhe Star-board Quar- 
ter roclap by the Wind, and come to the Star- board 
Tack, he hoiſts a Red Flag on the Mizen-top-malt- 
head, but a Blue one, if bs would have Ships of 
the Lar-board Quarter come to the Lar-board-rack, 
with a Gun. 


UInion - flag at the Flag · ſtaff on the Fore-rop-malt- 
head, and Fires a Gun, if che Red Flap be not a- 
broad ; but if it be, chen he lowers the Fore-top- 
fails a little. and the Union · flag is ſpread from the 


Flag-ſhip doth the ſame. 


8. If 


2. When he would have the Admiral of the 


are to Leeward of him, muſt endeayour ro get 
into his Wake or Grain, according to their Stati- 


6. When the Fleet is Sailing before the Wind, 


7. If the Van are to Tack firſt, he ſpreads the 


Cap of rhe Fore-top-maſt downwards ; and every 


n 
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g. If the Rear be to Tack firſt, he hoiſts the 
Unicn-flag on the Flag-ſtaff at the Mizen-to 
maſt-nead, us Fires a Gun, 
ips arc to antwer. 8 3 
1 If all the Flag - tips are to come into his Wake 
or Grain, he hoiſts a Red Flag at his Mizenepeek, 
and Fires a Gun, and all the Flag-ſhips muſt do 
the ſame. | ; 
” Ty if he would have him that Commands in 


which all the Flag- 


p- to do ſo; the Flag is a Genoueze Enſign and Pen- 


White and Blue; if the Blue or chird Squadron are 


dant. But if they are to draw into a Line of Bar- 
tle, one a Head of anotber, the lame Signals are 
made without a Pendant. 35 
20. If they are to draw into a Line of Battle, 
one a Stern of another, with a large Wind, and he 
would have the Leaders go with the Star-board- 
Tacks Aboard by the Wind, he hoiſts a Red and 


the ſecond Poſt of his Squadron to make more White Flag at the Mizen-peek, and Fires a Gun: 


Sail (tho he himſclt ſhorten Sail) he hoiftsa White 


But if they ſhould go with the Lar-board-tacks A- 


Flag on the Enbgn ſtaff: Bur if he that Com- board by the Wind, he hoiſtsa Genouezt Flag at the 
mands in the third Poſt be to do io, he hoiſts a Blue! ſame place - which Signals muſt be lik e others, 


Flag at the ſame Places, and Fires a Gun, and all, 


the Flag-ſhips muſt make the ſame Signal. | 

11. When ever he hoiſts a Red Flag on the Flag- 
ſtaff at the Fore · top- maſt- head, and Fires a Gun, 
every Ship in che Fleet muſt uſe their utmoſt en- 
dea vour to engage the Enemy, in the Order pre- 
ſcribed thlem. 

12, When he hoiſts a White Flag at his Mizen- 
peek, and Fires a Gun, then all the ſmall Erigats 
of his Squadron that are not of rhe Line of Bat- 
tlc, are to come under the Stern. 

13. If the Fleet be Sailing by a Wind in the Line 
of Battle, and the Admiral would have them brace 
their Head-ſails to the Maſt, he hoiſts up a yellow 
Flag on the Flag · ſtaff, ar the Mizen-rop-maſt-head, 
and Fires a Gun; which the Flag - ſnips are to an- 
wk and then the Ships in the Rear muſt brace 


14. After chis, if he would have them fall their 
Head-ſails and ſtand on, he hoiſts a yellow Flag 
on the Flag: ſtaff at the Fore-rop-maſt-head, and 

Fires a Gun; which the Flag-ſhips muſt anſwer, 

and then the Ships in the Van muſt fall firſt, and 

ſtand on. If when this Signal is made, the Red 

Flag at the Fore- tcop- maſt- head be abroad, he ſpreads 

the Yellow Flag under the Red. 1 | 

15. If the Fleets being near one another, the 

Admiral would have allour Ships to Tack together, 

the ſooner to lie in a poſture of Engaging the Ene- 
my, he hoiſts a Union-flag on the Flag-ſtaves, ar 

_ the Fore and Mizen-rop-maſt-heads, and Fires a 

Gun, and all the Flag-ſhips in the Fleet are to do 
the fame... 

16. The Fleet being in a Line of Battle, if he 
would have the Ship that leads the Van, hoiſt, 
lower, ſet, or hawl up any of his Sails, the Admi- 
ral ſpreads a Yellow Flag under that at his Main- 
rop-maſt-head, and Fires a Gun; which Signal 
the Flag-ſhips are to anſwer, and then the Admi- 
ral will hoiſt, lower, ſer, or hawl up the Sail, which 
he would have the Ship thar leads the Van do; 
which is to be anſwered by theFlag-ſhips of the Fleet, 
17. Whenthe Enemy runs, and he would have 
the whole Fleet follow them, he makes all the Sail 
be can after them himſelf, takes down the Signal 
for the Line of Battle, and Fires 2 Guns out of his 
Fore-chaſe, which the Flag- ſhips anſwer, and then 
every Ship is to endeavour to come up with, and 
Board che Enemy. 
18. When he would have the Chaſe given over, 
he hoiſts a White Flag at the Fore-rop-maſt-head, 
and Fires a Gun. 
19. If he would have the Red Squadron draw 
into a Line of Battle, one à breaſt of another, he 
putsabroad a Flag, ſtriped Red and White on the 
Flag- ſtaff, at the Main- op- maſt-head, with a Pen- 
ant under ir, and Fires a Gun: If the White or ſe- 


anſwered by the Flag-ſhips. ä 
SI GNE T, is one of the King's Scals, where- 
with his private Letters are Sealed, and is always 
in the Cuſtody of the King's Secretaries; and 
there are 4 Clerks of the Signet Office always at- 
tending. ET | 
SILVER, of the ways of Smelting and Refi- 
ning of Silver, I find theſe Accounts. 1. From 
Mr. Ray, at the end of his Catalogue of Engliſs 
4 10 about the Silver Mines in Cardiganſhire in 
ater, : 
The Mine firſt beaten into ſmall pieces, is 
brought from the Mine to the Smelting-houſe, and 
there melted with black and white Cocl, i. e. With 
Charcoal and Wood lit into ſmall pieces, and dri- 
ed in a Kiln for that Purpoſe : And they uſe both 
Wood and Coal, becaule the Con! alone makes 
too violent a Fire, and the Wood alone too gentle, 
After the Fire is made, the Mine is caſt on the 
Coals, and ſo again, Mine and Coals interchange- 
ably. The Mine, when melted, runs down into 
the Sump, which is a round Pit of Stone lined 
with Clay within; thence tis laden our and caſt 
into long ſquare Bars with ſmaller ends, fit ro life 
and carry them by, | 
Theſe Bars they bring to the Refining Furnace 
which is covered with a thick Cap of Stone, bound 
about with Iron, and moveable, that ſo they may 
lift ir up, and make the T. at the bottom anew, 
(as they do at every Refining.) In the middle of 
the Cap there isa hole, in which the Bar of Sil- 
ver hangs in Iron- ſlings above the Furnace, that ſo 
it may be let down by degrees as it melts off, Be- 
fides chis Hole, they have another in the fide of 
the Furnace, Parallel to che Horizon, and bor- 
tom d with Iron; at which Hole they thruſt in an0- 
ther Bar. The Teſt is of an Oval Figure, and fits 
at the botrom of rhe Furnace, The Fire is put in 
by the fide of the Bellows, when the Furnace is 
come to a true temper of Heat, the Lead conver- 
ted into Litharge, is blown off by the Bellows, 
the Silver ſubſiding to che bottom of the Teſt. ; 
As ſoon as all the Glut (as they call it) cf Li- 
tharge is blown off, the Silver in the bottom of the 
Cuple or Teſt grows cold, and the ſame degrees of 
Heat will not keep it melted, as before. The 
Cake of Silver after it grows cold, ſprings or riſes 
up into Branches (faith Mr. Ray, but I Queſtion his 
Information as to this Point.) The Teſt is made 
of Marrow-bones, burnt to ſmall pieces, then 
Powdred and made into a Paſt wich Water. The 
Teſt is about a Foot thick, laid in Iron: After 
the Cake of Silver is taken out, that part of the 
Teſt which is diſcoloured, they mingle with new 
Ore to be melted ; the reſt rhey Pound and Pow- 
der, and ule again for another T, 


cond Squadron are to do ſo, the Flag is ſtriped Red, 


The 


* 


— 


a.” SC - 


—— — — — — ES 
— — — — 
9 


3 — — 0 


— * — - OP... 099 OOO TV INS os ARA A OI TT RE ere Cn 
— , Es. UI Eg ——— CR — — — 5 


＋.—— — 


333 


The Litharge is brought to a Reducing Furnace, | 
and there with Charcoal only melred into Lead. 
The Litharge is caſt upon the Charcoal in the Bing 
of the Furnace ; and as the Charcoal burns away, 
and the Litharge melts, more Charcoal is thrown 
on, and Litharge pur upon it, as at firſt Smel- 
ting. | 
3 Furnace they have, which they call an 
Almond Furnace, in which they melt rhe S/ gs (or 
Refuſe of the Litharge) not Stamped or Pounded, 
with Charcoalonly. : 

The Slugs or Cynders of the firſt Smelting, 
they beat ſmall with great Stamps, hfred up by a 
Wheel moved by Water, and falling down by 
their own Weight. Firſt they are Stamped with 
dry Stamps, then ſifted with an Icon-fieve in Wa- 
ter. That which lies ar the bottom of rhe Sieve 1s 
returned to the Smelting-furnace, without more a- 
do; that which ſwims over the Sieve is beaten 
with wet Stamps. is Cos 

What hath paſs'd thro' the Sieve, and alſo what 
after being bearen with the wet Stamps, paſſes 


| thro' a fine Grate, or Strainer of Iron, goeth 


to the Buddle ; which is a Veſſel made like a ſhal- 
low Tumbrel, and ſtands a little ſhelving. 

On this the Matter is laid, and Water runs con- 
ſtantly over it, the Matter being moved to and 
fro with an Iron-rake ; by which means the Earth 
and Droſs being carried off by the Water, the Me- 
tal remains behind. 

That which is thus Budd/ed, they lue with a 
thick Hair- ſie ve, cloſe wrought in a Tub of Wa- 


ter, rolling the Sieve about, and inclining it this 


way and that with their Hands: The light part 

which ſwims at top of the Sieve, or rather over it, 

is returned again to the Buddle ; and that which 

ſubſides goes to the Furnace to be Smelted a- 
ain. 3 Fo 

, They have alſo an Aſſay Furnace, wherewith 


they try the Value of the Metal, or what Propor- 


tion the Lead bears to the Silver; which they do 
by cutring off a piece from every Bar, and melting 
ir in a ſmall Cupel : Firſt they weigh the piece 
cut off, and then after the Lead is ſeparated, the 


Silver. A Tun of Metal ſometimes will yield 10, 


15, and if rich, 20 Pound Weight of Silver. 

All Lead Ore dig'd in England, hath a Propor- 
tion of Silver mixt with it; but ſeme ſo little, 
that it will not quit Coſt to Refine it. 

At the firſt Smelting they mingle ſeveral ſorts of 
Ore together, ſome Richer, ſome Poorer, elſe 
they will not melt ſo kindly. The Silver made 
here is exceeding good and fine. Theſe fix Moun- 
tains in Cardignzſhire, not far from one another, af- 
ford Silver Ore 3 Talabout, Geginnon, Comſomlack, 
Gedarren, Bremeſloid and Cummer, But when 
Mo Ray was there, they dig'd only at Tala- 

al, | | 

Their way of Digging and Collecting the Ore, 
was thus: They fink a Perpendicular ſquare 
Hole, or S/, the ſides of which they ſtrength- 
en ronnd from top to bottom with Wood, that 
the Earth may not fall in. The Tranſverſe pieces 
of Wood, they call S:empl:s ; and on theſe, catch- 
ing hold with their Hands and Feet, rhey deſcend 
without uſing any Rope: They dig the Ore thus; 


one holds a little Pique, or Punch of Iron, having 


a long lan e of Wood, which they call a Gad; 
and anorher with a great Iron- ſledge drives it into 
the Vein. er. oy 


North, and dips or ſlopes to the South. Ther 


The Vein of Metal runs Eft and 7% ; in fle 
white Fluor about the Vein, which they call & 
and a black one, which they call Bling; : The 
laſt covers the Vein of Ore ; fo that when it 2 -M 
pears, they are ſure to find Ore. Ph 

There are ſeveral Silver Mines ar Scher 
Hungary, the chiefeſt of wliich are 77/;;; 
and Trinity. Of which Dr. Edward Brown gives 
this Account in Philoſophical Tranſations, No 8 
Trinity Mines are 70 Fathom deep, built and ker | 
pen with Under-work ar a great Expence, Mach 
of this Mine being in an Earthy Soil, its Ore; 
much eſteemed. Diverſe Veins lie Noth, and . 
thers run to the North-eaſt, The blackiſh Ore is 
eſteemed the beſt; much of it hath a mixture or a 
yellow ſhining Subſtance, called grchaſte; 
which if nor in too great quantity, diſpoſes the 
Ore to Fluidity, and makes it melt and run the 
better. There is often found growing to the Ore 
a red Subſtance, called Cinnabar; this Subſtance 
ground with Oil, makes a Vermillion equal to, if 
not exceeding that Cinnabar which is made by 
Sublimarion of Mercury and Sulphur, 

An hundred Pound Weight of Ore ſometimes 
yields bur half an Ounce, or an Ounce of Silver - 
ſometimes 2, 3, 4, 5 and 20 Ounces. EY 

There 1s an Officer in the Works, whom the 
call the Probeirer or Eſſayer, who proves the Rich. 
neſs of the Ore, thus: Of all forts of Ore herakes 
the ſame quantity, and having firſt dried, burned, 
and powdred them, then he gives an equal Propor- 
of Lead to all, Melteth and Purifieth them; and 
then by exact Scales he takes notice of the Propor- 
tion between the Ore and the Metal contained in 
it, and reports it to thoſe concerned in the great 
Nin en | 

If the Ore be found to hold 2 Ounces and à 
half, or more of Silver in an 100 Pound Weighs, 
they ordinarily melt it, without any previous Pra- 
paration by the help of Hen Stone (which by the 
by is nor Iron Ore, but a Stone found thereabou:s, 
of which the Livered-colour is the beſt.) , 
(which is a ſorr of Pyrices} and Slacker (a Scum 
or Lake taken off the top of rhe Pan, into which 
the melted Mineral runs, and is a Subſtance made 
our of the former, melted by Fufion) which ate 
thrown with it into the Melting- furnace. 

If the Ore be poorer, holding but 2 Ounces in 
100 Pound Weight, or leſs: Then tis firſt 
pounded and waſh'd, till it become ric her, or hath 
a greater Proportion of Metal, with reſpect to the 
Ore, much of the Earthy Parts being walked away. 
Then tis thrown into the Furnace with the for- 
mer Materials; and the Marchaſite, which remains 
ſtill with it, as ſinking always to the bottom wich 
the Silver in the Y/:ſh-works, helps to quicken the 
Fufion of the Ore. 20 5 _— 

Whatever is melted in the Melting-furvece, 18 
ler out thro an hole ar the bottom thereof into the 
Pan, which is placed in the Earth before it. And 
thus expoſed, it immediately acquires an hard 
Scum, Droſs, Loa“ or Cake; which being taken 
off from the top, the Metal remaining becomes 
the purer; to which is added Lead, and after ſome 


Pits in 
dſchache 


time the melted Metal is taken out. Then being 


| again melted in the Driving-furnace (as they cal 
it) the Lead, or what elſe remains mixt with the 
Silver is driven off by the Blaſt of two great Bet 
lows, and runs over in the form of Litharge. Tha 


| which firſt comes over is the N hie, and that 185 


8 


Cale the 


| ſometimes there are great Maſſes found of pure 
Silver, which they call Virgin Metal. — 
Then proportionable tothe quantity of Silver in 


Leadiſh Colour (which indicates that the Ore a- 


Ingredient, Calcined Copper mingled with 


incorporate the Mercury and Silver. They ſeem 


with the Water into the other Veſſels, and from 


— 


SIN 


SIL 


is laſt, being longer in che Fire, is Red; the former 
i dalle Lakarge of Silver, the laſt of Gold; but 
are both blown off che ſame Metal. 

Moſt of this Schemnitz Silver Ore holds ſome | 
Gold, which 15 ſeparated from the Silver by Gra- 
nulation and Diſſolution in Aqua Fortis, 

When Silver is generated (as tis in ſome Places 
of America, and perhaps ellewhere) in Rockey 
Stones, abounding with Bituminous Mixtures, 
ſo as that it can't be forced from irs Impuri- 
Lics by the violent way of Melting; tho Lead, and 
even Artificial Salts or Fluxes be added: In this 

Uſe of Quickſilver hath been found 
moſt advantageous. The way of applying it is 
thus : | 
They Calcine the Ore, firſt broken into ſmall, 
pieces, in a Reverberarory Oven; but with a mo- 
derate Fire for fear of Fuſion, and driving away 
into the Air part of the Metal. This Calcination 
frees the Mineral from ſuch Mixtures as would 
hinder the Power of the Quickfilver upon it, and 
alſo renders the Ore more tractable and pliant un- 
der the Milſtone; where 'tis reduced to a fine 
Powder, before the Application of the Mercury 
upon it. Forithe Ore being Ground, Calcined, 
Powder'd, and finely ſifted, they divide it into ſe- 
veral heaps, and then by leſſer Eſſays they find how 
much Silver is contained in each heap ; where 


tis very ordinary to find not above 6 Ounces in 


100 Pound Weight, ſometimes 12 but if it 
ariſes to 18, tis eſteemed a very rich Vein: Yer 


each heap, they beſprinkle them with Quickſilver, 
and that not all at once, but ar ſeveral times, ſtir- 
ring the Ore up and down. If the Mercury give 
Signs of itsbeing Tecado (as they call it) f. e. if it 
appear morſiſied; not in ſmall and clear Spherical 
Figures (which is a good Prognoſtick) but in the 
formof long Worms, of a wan, pale, dark and 


Hounds with Lead, &c.) it is cured by certain 
Magiſtrals, which have for their Baſis or Maſter 


Salt, „ 8 
The heaps of Ore being thus mingled with 
Quickſilver, are often ſtirred about, the better to 


to have only Conjectural Signs to know when the 
Quickſilver hath done its Office in ſeparating 
the Silver from theſe Hererogeneal Subſtances ; 
which occaſions by its uncertainty great Loſſes, e- 
{pecially when they Work this way on Gold. But 
when by the Colour of rhe Mercury, Coagulated 
by the Silver in. clear Maſſy Lumps, they conje- 
cture the Work done, they waſh ir by means of 
three Veſſels, ſtanding in order, one under another: 
So that the Matter in the firſt and higheſt, being 
worked and ſtirred about with a Molinet, all the 
Duſt of the Hererogeneous Marter that imbody 
not with the Mercury, is carried away together 


thence is quite rhrown out by the continual Cur- 
rent of the Water: While the Silver in clotted 
Lumps (called Pellc's) is by the Weight of the 
Mercury carried down to the bottom of the Tubs. 
Then the Mercury, with the Silver is taken our of 
the Veſſels, and diligently ſqueezed in ſtrong 
conrfe Linen-cloths, and even with Strokes of a 


much as may be from the Silver. And this Maſs is 
afterwards reduced in Molds of the ſhape of the 
Indian Pine-apple, into a Piramical or Conical Fi- 
gure, which they call Pineas de la Plata: They 
are thus faſhioned for the eaſter placing them 
round the edges ofa great Earthen, Veſſel of the 
form of a blind, Alembick: Round about the top of 
which a Fire is made, and then all the reſt of the 
Mercury forthwith abandons the Silver and falls 


kept for the like uſe again. 1 8 

The Silver laſt of all is melted down with Li- 
ga, as tis called, which the King of Spain al- 
lows, by which he returns to the People in Copper 
the fifth part, which they allow him of all the Sil- 
ver. Philoſ. Tranſ. No. 41. 

SIMILAR Light, according to Sir I. Newton, is 
ſuch, whoſe Rays are all equally Refrangible; and 
this he calls alſo Simple and Homogeneal. 


SIMILAR Section, in Conicks, are ſuch whoſe 
Diameters make equal Angles with their 'Ordi- 
nates; and alſo where the Triangles ADE, ABC, 
are Similar to the Triangles ade, abc, and the 


ters alſo, as AF, and 4 are called Similar. 
SIMPLE Light, ſee Homogeneal. 


Will is determined to follow and perform thar 
which the Intellect determines to be beſt and moſt 


cauſe it is ſo. 
SINE-CUREs, are Eccleſiaſtical Benefices with- 
out Cure of Souls. No Church where there is 


bent may thereby be neceſſarily acquitted from the 
actual Performance of Publick Duty, yet he is till 
under an Obligation to do ir, whenever a Church 
ſhall be built, and there are a competent num- 
ber of Inhabitants. And in the mean while, if rhe 
Church be Preſentative, as moſt ſuch Churches are, 


and ſuch Benefices are rather Depopulations than 
Sine-cures, and 'twill be proper for the new In- 
cumbent to read the 39 Articles, and the Liturgy 
in the Church-yard, Sc. and to do what other In- 
cumbents uſually do. But a ReQory or a Portion 
of ir may properly be a Sine-cure, if there be a 
Vicar Endowed, and then it doth not come within 
the Statute of Pluralitiesof 21 H. 8. c. 13. Which 


here no Diſpenſation is neceſſary to hold this Sine- 


Beetle, that the Quickſilver may be ſeparated as 


cure with a former Living. Nor need he read the. 


Articles or Divine Service, as required by 13 


Eliz 


to the bottom; from whence its recovered and 
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Baſes DE to BC; as de, bc. Their Diame- 


SINCERITY, in Ethicks, is defined ro be that 
Virtue, Power, or At of the Mind, by which the 


proper to be done in all Caſes, and to do it be- 


but one Incumbent, can properly be a Sine-cure - 
And rho' the Church being down, or the Pariſh 
being become deſtitute of Pariſhioners, the Incum- 


the Incumbent is Inſtituted in Curam Animarum - 


declares that no Parſonage which hath a Vicar 
|Endowed, ſhall be comprehended, Se, So that 
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Eliz. c. 12. which extends only to a Benefice with 
Cure. A Sine- cure Donative wants no Inſtitution 
and Induction. But one Prefentative muſt have 
both; eſpecially, if it confiſt in Glebe and Tithes, 
and not in a Portion of Money. Bur the Inſtituti- 
on muſt not run in Curam Animarum, but in Retto- 
riam five Pertionem Rectoriæ de A. B. &c, By the 
above mentioned Star. 21 H. 8. not only Pre- 
bends and Rectories, with Vicarages Endowed, but 
Deanries and Archdeaconrics are declared to be 
Benefices without Cure. 

SINES on the Plain Scale, Gunter's Scale, and 
almoſt all Scales have a Line, called the Line 
of Sines. This on the Sector is double, one on each 
Leg, and hath there many excellent Uſes 5 ſome of 
which are theſe : | 

1. The Radius of a Circle being known to find the 
Sine of any Arch or Angle. N | 

Fit in the Radius between 90 and 90 inthe Lines 
of Sines, and the Parallel diſtance between the 
Numbers of Degrees, anſwering tg any Works or 
' Angles, will give their Sines, Thus the Parallel 
Diſtance between 60, 30, 45, Oc. will give the 
Sines of 609. 30. 45%. Se. And vice vert, from 
the Sine given you may find the Radius, by fitting 
the Sine into the Sector Parallel- wiſe, between the 
Numbers expreſſing its Degrees. For then che Pa- 
ralle! Diſtance between 90 and 90, will be the Ra- 
dius ſought, 

2. The Radius of a Circle being given, and any 
Right Line leſs than it, to Rnow of what Ark it may 


— 


Apply in che Radius between 90 and 90, in the 
Lines of Sines, and taking the Length of the Line 
in the Compaſſes, carry it Parallel to the Radius, 
till it fall exactly on like Sines on each ſide; and 
the Degrees and Minutes where it fits, ſhall give 
you the Sine it repreſents. 

SINUS, in the Dura Mater, is that ſtrong and 
thick Mcmbrane which covers all the Cavity of 


which are encloſed in two or three Covers of 
Pyramidal Figure. Between theſe Papille * 
infinite number of holes, which are nothing but th 
Orifices of the Excretory Veſſels of the Mil : 
Glands underneath. ES 2 
Secondiy, There appears a Web of Ner a 
bres, and other Velltls, differently Wa bs 
This is always covered with a Mucous Subg, «1 
ſerving to ſupport and moiſten the Papill.e Pyr = 
dales, And this is the Parenchyma, or that ban 
the Skin that P:: chment is made of. 38 
The third part is an infinite number of MI 
Glands, about whom there is much Fat uſually. 
Theſe Glands ſeparate the Matter by Swear and In. 
ſenſible Perſpiration. Each Gland receives «Now 
and Artery, and ſends out a Vein, and an Exerecgs 
Dutt; which laſt paſſes thro' the other two Was 
to the Cuticula, in crderto moiſten it and the p, 
pille Pyramidales, leſt they ſhovid be fo dry 2810 
hinder the Senſe of Feeling; and alſo to diſchar e 
that Matter out of the Body. | > 
The uſe of the Skin is to cover and Wrap u 
all the Parts of the Body, to be the Organ a 
Touching or Feeling, and to be the Emunctory of 


paſs not only ſuch Particles of the Veſlels, as de- 
cay, by reaſon of the continval Motion of the 
Blood, but likewiſe the greateſt part of the Ii. 
quors which we drink; which having performd 
part of their Office, in conveying the Aliments into 
the Blood, are in the next place to diſſolve the $;. 
line and Terreſtrial Particles to be carried c# thro 
the Glands of the Skin and Kidneys. San@oriys com- 
putes, chat about 50 Ounces a Day are thus car;i- 
ed off thro the Curanecus Glands: So that ifa 
Man's Body be ſuppoſed to weigh 160 Pound, 
in 51 Days he may perſpire a Quantity equal 
to the weight of his whole Body, Kei/'s Anatc- 
my, | 


the Cranium. There are ſeveral eminent Sinus's or 
Chanels, which run between its External and In- 
ternal Membrane: Of theſe four principal ones are 
uſually deſcribed; as 1. The Sinus Longitudinalis, 
2 and 3 Sinus Laterales; and 4 Sinus Vertebralis. 
% ne N 
SI Rccogneſcant, is a Writ that lies for a Credi- 
tor againſt his Debror, for Money Numbred, and 
' owned before the Sheriff in the County-court by 
the Debror, to be due to the Creditor. = 

SIXAIN, is an ancient Order of Battle for 6 
Battalions, which ſuppoſing them all in a Line, is 
formed thus: The 21 and 5th Battalions Advance 
and make the Van. The 1 and 6th fall into the 
Rear, leaving the 3d and 4th ro Form the main 
Body. Each Batralion ſhould have a Squadron on 
its Right, and another on its Left. Any Number 
of Batralions which are Multiple of 6, may be 
drawn up by this Order, i. e. 12 Battalions may 
beſpur into 2 Sixains, and 18 Battalions into 3, c. 

SIZING, is a curious way of Dreſſing the Tin 
Ore, after it comes from the Launder of the Stam- 
ping-mill ; which is by fifting it thro' an Hair- 
Sicve, caſting back the remainder in the Sieve in- 
to the Tails, to be Trambledover again. Sec Bud- 
dle and Tin, 

SKIN: As ſoon as the Cuticula or Scarf-skin is 
ſeparated from the Cutis or true Skin of a humane 
Body, chere arc theſe three parts appear firſt, an 
infinite number of P p1i1le Pyramidales, which are 


w 


dy lies the Cuticula or Scarf-skin, and is compo- 
ſed of ſeveral Plates of ſmall Scales, which cover 
one another, more or leſs, or lie thicker, accor- 


ding as it is thicker in one part of the Body than 


in another: Between theſe Scales the Excretory 
Dutt of the Miliary Glands of the Cutis, or thick 
Skin, open. Lewenhoeck reckons, that round about 
one Curicular 500 ſuch Ducts may lis, and that a 
Grain of Sand will cover 250 of theſe Scales: 90 
that one Grain of Sand will cover 125000 Orif- 
ces of theſe little Ducts; and yer into every oneot 
theſe Miliary Glands an Artery, Vein and Nerve 
do certainly enter, Theſe Glands ſecern ther>wear, 


and what goes off by inſenſible Perſpiration: And 


they muſt be very many in number, fince, as 
Santtorius obſerves, 15 Ounces of a Fluid Matter 
paſſes in 24 hours time, Next under rhe Scart- 
Skin lie the Papille Pyramidales, which alſo are 
prodigiouſly numerous, being the Extremities o 
all the Nerves of the Skin, and do more immedi- 
ately ſerve for the Senſe of Feeling, and to con- 
vey the Impulſe received, by means of the Nerves 
to the Brain. About theſe the Nerves and all o- 
ther Veſſels mkke a fine Web, all covered over 
with a Mucous Subſtance, to moiſten thele Pr 
pille Pyramidales; and then under theſe the Milia- 
ry Glands are placed, protruding their Sehe“ 


which there are many Parallel Lines, and theſe In- 
terſected by others, and in each Interſection there 


is an Hair uſually placed, The Scale Ser, 


the ends of all the Nerves of the Skin, each of 


the whole Body. For thro' the Glands of the Skin, 


Above * Cutis or thick Skin of the Bo- 


Du#s up to the Surface of the Scarf-skin; o 


the 
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in fond the Orifices of the Excretory | longing to thoſe Points, will expreſs the Proporti- 
e II en and binder Objects] ons to1000 z chat is, the So.1ds will be to each o- N 
from making too exquiſite and painful an Impreſ-] ther as theſe Numbers are to 1 000, || - Ss | 

ſion upon the Nerves, and fo to ſave them from 2. Ts Augment , Diminifh a Solid in a given N- 
External Injuries. The Skin it ſelf is deſigned to] 2:0; zs ſuppoſe in that of 2 to 431k. 

Enwrap the whole Body, and ro ſuſtain the] Open the Sector to the Side of the Solid given 

Papille Pyramidates in their places, and the Milia- in the Points 2 of the Number given ; and then 

ry Glands from being diſordered ; alſo to receive | keeping it at that Angle, the Parallel Diſtance be- 

the Impreſſion of External Objects, and to be, the rween 3 and 3, the Poims of the Number required 

Organ of the Senſe of Touching and Feeling- 1 ſhall give the like Side of a Solid Similar to the 

SLAM, a Term uſed in the Alum- wor, which | former, and in the Ratio required. 

ſee. | 3. To Add, or Subſtratt one Solid to, or from anc- 

SLEDCE, is a large Smith's Hammer to be u- | eber. | 8 | 
ſed with both Hands: Of this there are two] Find the Ratio between them (by Prob. I.) and 
forts, Toe uph.ind Sledge, which is uſed by under] then Add or Subſtract thoſe Proportions, and ac- 
Workmen, when the Work is not of the largeſt | cordingly augment or diminiſh (by the Precedent.) 

ſort: This is uſed with both the Hands before, and | Thus, if 4 and B be the Sides of 2 Cubes to be 
they ſeldom raiſe it higher than their Head. Burt] added or Subſtracted; I firſt find the Proportion 
the other, which is called rhe Abour-ſledge, and of A to B, to be, fuppoſe as 100 to 40, or as5 to 23 
which is uſed for Battering or drawing out the lar- then adding 5 to 2, it makes 7; wherefore L aug- 
geſt Work, is held by the handle with both hands, | ment the Side 4, in the Ratio of 5 to 7, which will 
and ſwung round over their Heads, at their] give a new Side, asC, on which a Cube being made, 


Arms-end, to ſtrike as hard a blow as they can. willbe equal to them both. Proceed vice vers, in 
SLOOP, is a Veſſel of the Shallop-kind. In] Subſtraction. 


our Navy ſuch attend upon the Men of War. They | 4. To find 2 Mean Proportionals between 2 given 
are uſually about 60 Tun, and carry about 30 Lines; as ſuf piſe between A and D. | 
Men. Firſt find (by the Line of Lines) the Ratio be- 
SMACK, mak in Latin, is a ſmall Veſſeli rweenthe 2 given Lines, which are che Extreams, 
with but one Maſt. Sometimes ſuch are employ- |} and let that be in Numbers, as 27 to 8. and then 
ed as Tenders on a Man of War, and they are alſo } open the Line of Solids on the Sector, ſo that the 
uſed for Fiſhing upon the Coaſts. | greater Extream A, may be applied in the Points 
SMORE-farthings, the Pentecoſtals, or Cuſto- 27 and 27. Then keeping the Sector at that An- 
mary Oblations offered by the Inhabitamts within | gle, rake the Diſtance between 8 and 8, and 


any Dioceſs, when they made their Proceſſions to] that ſhall give you B, ſuppoſe rhe former cf the 


the Mother or Cathedral Church, and came by de- 2 Means. Next, apply that Mean B over in the 
grees into an Ann 


val ſtanding Rent, called Smoke-| Line of Solids onthe Points 27 and 27. and then 

farthings. | by | the Parallel Diſtance between 8 and 8 will give 

SOFITTO, in the Een Term in Archite-| you C, the other Mean ſought. = 
ture, forthe Eaves of the Corona of the Capital of | 5. Tofind 2 mean Proportionals between 2 Numbers 
Ss Conn. | I given, Suppoſe between 27and 8. 

SOLIDS, there are uſually placed on the Sector Reckon 27 and 8 on both Sides in the Lines of 
2 Lines (one on each Leg) which are called by | Solids from the Centre. Then taking 27 from 
Gunter very properly the (ines of Solids, Theſe | the Centre alſo in the Line of Lines, put it over in 
nære graduated, either by finding 2 mean Proporti- the Line of Solids in the Points 27 and 27. So 
= onals between the whole fide, and each 1000 ſhall the Parallel Diſtance between 8 and 8 in that 
part of rhe like ſide, all of them cutting the ſame 
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| ine, reckoned in the Line of Lines from the 

| 2 Right Lines; and then the former of the 2 Lincs | Centre, give 18, the former of the 2 Means ſought. 

ſo cut, ſhall contain the Diviſions required. Or Apply over then 18 between 27 and 27 in the Line 

) = the Lines of Solids may be made out of the Line] of Solids, and keeping the Sector at that Angle; 

, => of Lines, or rather out of a Diagonal Scale, equal | the Parallel between 8 and $ in the ſame Line, 

ä co it in length) by a Table of Cubick Roots, and | will give a Length to be reckoned, as before on 

whis is the rcadieſt wav; for the Roots taken our | the Line of Lines from the Cemre, which will be 

pf the scale of equal Parts, ſhall give the Cubes] 12. The latter mean Proportional required. 1 | 15 

da WW in rhe Linesof Solids. e. gr. Toinſcribe the place 6. To find the Cubich, Reot of a Number given, or . 
2 of 125 in the Line of Solids, affix 12 Cyphers to it, the Cube of a Number aſſigned. Ro | 

5 and then Extract the Cubick Root, which will be In the Extraction of the Cube Root, you muſt 

" ©: 592000; and that taken out of the Line of Lines, point from the Right-hand towards the Left, the 

f wil find the Pomt of 125 in the Line of So-] firſt, and then every third Place ; and then there 

4 lids, Oc. 5 fn _ | will be as many places in the Root, as there are 

* Tie Uſe of the Lines of Solids, == ſuch Points overthe Cube Number given. Where- 
of mo To find the Proportion between two or more $imi- fore if the Number be under 1000, the Root can 

885 1 far Solid. 5 | | : conſiſt but of one Figure. If leſs than looooe, it 

3 4 In the Sphere, in regular Parallel, and other like i can conſiſt but of 2 Places; and if leſs than 
2 | dies, whoſe Sides adjoyning to the Equal An- 1000000000; it will have but 3 Places in the 
: 4 vo are proportional; proceed thus: Take one Root. Sc. Wherefore the Line of Solids is divi- 
- : the Sides of the greater or greateſt Solid, and | ded firſt into 1000 unequal Parts: And there- | t 
” | "oO oe Sector to it in the Points of 10 and lo, fore, if rhe Number given be greater than Ioοe2„ | 
15 80 e = - Solids : And then taking the like the firſt Diviſion of the Line, which before "OI f 
0 2 2 oy fer 50! ids ſererally, and carrying | fied bur one, will now ſtand for 1600, Ec. as in . 
— 8 m 755 5 to the former, tu the Feet of the the Line of Numbers. By this means if the laſt | l 
1. Arpaffes tay in like Points; the Numbers be- Point over a Cubick Nu 


— | 


mber, fall on the laſt Er- | 
7C ure [1 


SOL 


4 


gure to the Left-hand, the Number given ſhall be 
reckoned on the Line of Solids, from 1 to 10, and 
the firſt Figure of the Root will be either 1 er 2. 
Bur if the Point fall on the laſt Figure but one, 
the Number given muſt be accounted in the middle 
of the Line of Solids, between 10 and 100, and 
the firſt Figure of the Root will be always either 
2, 3, orq. And if the laſt Point ſtand over the 
laſt Figure but 2, then the Number given ſhall be 
accounted at the end of the Line of Solids, be- 
zween 100 and 100. | | 
This being premiſed, rhe Extraction of the 
Cube Root will be eaſie, without opening the Se- 
gor ; ſet one Foot in the Sector, and extend the o- 


rher to the Point repreſenting the Numbers. Thar 


Diſtance will reach in the Line of Lines from the 
Centre to the Root. 


Thus the neareſt Root of 8490000 is about 204 


of 84900000 —439 
of 849000000 


And the Extent from the Centre of the Line of 
ines to any Number for a Root, will reach in the 
Solids from the Centre tothe Cube. 


SOLID of Leaſt Reſiſtence, Sir J. Newton, in his 
Principia, p- 327. 


ſhews, that if there be a Curie Figure, as 


NFB, of ſuch a nature, as that from any Point, 
as N, taken in its Circumference, a Perpendicular |. 
be let fall tothe Axis, as NM: And if from a 


given Point, as G, the Right Line GR, be drawn 
Parallel to a Tangent to the Curve in that Point. 


And alſo if the Axis being produced till GR cur 
GB | 


it, it then be, as MN. GR:: GR. N 
| 4B Rx 
Then the Solid, which may be generated by the 
Revolution of this Curve round irs Axis AB, when 
moved moſt ſwiftly in a Rare and Elaſtick Medi- 
um, ſhall meer with leſs Reſiſtence from the Me- 
dium, than any Circular Solid whatſoever, de- 
{ribed after the ſame manger, and whoſe Length 
and Breadth are the ſame. | 
After this, in the Year 1699, M. Le Marquis de 
L'H6pital, produced an eaſie Method of of fad a 
Round Solid, which being placed in a Fluid, whoſe 
Parts are at reſt, ſhall, when moved in that Fluid 


 Paralle ro its Axis, meet with leſs Rſiſtence from the 
Medium, than any Solid whatever, whe Length and 


Breadth are the fame, and which ſhall be moved with 
the fame Velocity, 
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4 


| 


And this he doth by finding a Curve, wii” 
volving round its Axis, ſhall generate the gu 5 
of ſuch a Solid. See Mcmoites de L' Acedem. 5 ale 
des Sciences, 1699. In the latter end of the yo 
1700, Mr. Foln Craig ſent to the Publiſher of a 
Philoſophical Tranſattions, a Latin Letter, in wh; e 
there is a Solution of this Problem, of findin - 
Solid of Leaſt Refiſtence. (See Philrſ. Tray Sup 


| Nes, 
and which is int roduc'd by this E 268. 


To find the Ratio between the Reſiſtence of 1}, 
Right Angled Triangle AIG, and the Redtan |, 
AIGB, Circumſcribing it, when each is moved 5 ; 
Fluid, according to the Direction of the Line] A 
from I towards X. b 


1 ES 
| % N | $ 
IL | ' n E % H | 

IS IS b 

8 % 
NG % 
SW * 
1 | RTE 8 i 2 2 | 
. A 


From any Point, as B draw the Right Line B G, pet. 
pendicular to the Diagonal G A, B Parallel to 47, 
and alſo B M normal to A I. Thentake in B b, b H,. 


BC and bE B C, and thro the Points H, E 


let the Right Lines H A, E A, be produced til 
they Cut G g in k and in F. - 


is to the Reſiſtence of the Rectangle A1 Gg, as 
the Area of the Triangle AIG, is to the Area of 
AF g, and the Reſiſtence in any part of the 
Line AG, is to the Reſiſtence in the Correſpon- 


| ding part of the Line Ag. (Suppoſe in. AB and 
Ah, Sc.) :: as the Area AHB, to the Area 


AEB The Demonſtration of this depends on 2 


general Thorem, which J did very eafily deduce 


from the 35 Prop. of Sir J. Newton's Princip. p. 
324. | | m— | 5 
Cor. 1. Let BG, and hg, be infinitely ſmall 
Parts of the Lines AG, and Ag, and produce bB 


(which let us call e) is ro the Reſiſtence in by, 
(which call E) as G L* is to GB. 0 

For e. E::KHbg, FEbg. Tharis e. E. 
bg eb H. bgxbE (by the preceading Lemma; 
wherefore e. E:: b H. bE. (that is) e. E:: 52 
B C. (by the Conſtruction of that Lemma) where- 


G B'. (from the Similar Triangles BMC, GLÞ, 
wherefore e. E:: GL. GB'. Q. EDU. 

Cor. 2. The Reſiſtence againſt the Infinite) 
ſmall part G B, is equal to the Cube of the Line GL, 
divided by the Square of the I.ine G. For if all 
the Infinitely ſmall Parts of the Line Ag (as bg, 


by might be expreſſed by bg : Thar is, E bg.and 
therefore E Gl., Wharctore by Cor. 1. e. G L:: 


| } 
GL. GB, wherefore e = 4 QED” 
| © B Cor 


Then I ſay, that the Reſiſtence of the A AIG, 


to L; then I ſay, that the Reſiſtence in BG, 


fore e. E:: C M-. BC*. But C M=. BC*:: GL. 


Sc.) be ſuppoſed equal; then the Reſiſtence u 


1 
E. . 


_ 


— 


SE : S O.L 


Cor. 3. Let y be Radius, and c the Circumfe-| able Quantity. So that if the Abſciſſa 4 M, be | 

rence of any Circle ; I fay the N called x, and the Ordinate BM—y, then BL 
the Conical Surface, Generated by e Rotation iI he 3 and GL= (which in this wh 10 
of the Lineola G B, round about AI, is equal to Calculus, I ſuppoſe invariable) whereof BG 


* 


NBM. G 1 
the Product of „ — s SP xxx yy, Wherefore _= ill be an invariable 
ſtence againſt that Conick Surface, is equal to all X X Y) 


| es againſt the Lineo/a GB; that is, to Quantity. Let then a be any Invariable Line, and 
4 beg om” * tis equal to the Circumference then according to the Laws of Homogeneals, it 
of the Circle whoſe Radius is BM, Multiplledd 13 : 
by c. That is, the Reſiſtence againſt that Co- will be „ 55 as was diſcovered by the | 
nick Surface, 15 equal to — e. wherefore | Famous L'Hoſpital, and James Bernouilli. Q. E. I. 
| p : SOLID of leaſt Reſiſtence, The. wonderful 
cx BM GL E. D. Sir I/. Newton, in his excellent Treatiſe, de Princip. 
11 Q * *] Phileſ. Mathem. J. 2. Sect. 7. Gives us in Prop. 


a a 35. and Schol. of Lib. 2. the Property of a Curve 
5 hen follows che Problem propoſed, which Is as DM; which being ſuppoſed to revolve about 
this: 


its Axis AL, ſhall generate a So/id, whoſe Reſi- 

3 A round Solek Wal l ſtence, when moved in any Fluid, whoſe Parti- 
which ſuppoſing to be moved in a Fluid, accer- | <5 ate at _ | T ding ro the e yr of the 
ding to the Direction of the ſaid Axis, ſhall ſuf- laid Axis, from I. to A, ſhall be the leaſt poſſible: 


| ; : That is, the Solid ſhall meer with leſs Refiſtence 
fer the leaſt poſſible Reſiſtence in that Medium. from the Fluid, than any other Generated by any 


other Curve deſcribed ro the ſame Axis AL, and 
paſſing thro the given Points DM. 
© | The Excellence and Uſefulneſs of this Pro- 
| blem, eſpecially as to the Figure of the Bodies of 
Ships, did engage ſeveral eminent Mathematici- 
ans to conſider it fully (and becauſe the great Au- 
{thor had concealed his own) ro communicate ſe- 

I { veral Methods of Inveſtigationof this Curve: As 
rhe Noble Marqueſs de L'Hoſpital, Mr. John Ber. 
nouilli, Mr. 7. Craig, and M. Fatio, have already 
done. From whence the Induſtrious Mr. Hayes, 
in his Book of Fluxions, p. 147. Extracts the fol. 
lowing Solution. e 


by Cor. 2. it is equal to 


Suppoſe OG, GB, two infinitely ſmall Parts in 
the Curve required, by whoſe Rotation round | 
the Axis AQ, the Solid of Leaſt Reſiſtence is Ge- 
nerated. Let BM, GB be drawn at Right An- 
gles to AQ, and draw BL, Parallel to AQ, and 
ON, Parallel to BM. Tis then plain that 


<xBMxGL 
1 xGB*. | 5 
face Generated by the Rotation of the Lineola| 
„ 5 cx GP x ON? 
G B, about the Axis AQ; and that E 
i is the Reſiſtence againſt that Generated in like 
A manner by OG, from Cor. 3. of the preceeding 
H Lemma. Now both theſe Reſiſtences taken toge- 
1 ther, muſt be the leaſt poſſible: Wherefore 
= cxBMxGL, cxGP x ON: _ 5 
. TIS E_T © Mw, 


is the Reſiſtence againſt the Sur- 


= - or to the leaſt poſſible Reſiſtence. And conſe- 
3 quently in the Line RS, (which muſt be drawn | 

1 arallel to AQ; fo that ON=GL) the Paint 7 C2 1 55 To 
G is to be Inveſtigared, where this will happen. | 

And ſuppoſing O and B fix d Points, this will eaſi- 
ly be found by the Method de Maximis & Mini- 
mis, And producing the Calculus, it will come 


BMX BL__ GP«x NG 
n 


Wherefore tis plain, that BL is an ĩnvari- | 


a laſt ro ſtand thus 


——— — —— 2 — 4 — — hn 
w—_ — * 


— 
Jaw 
. F 
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To Inveſtigate the Nature of that Curve which 
ſhall Generate the Solid of Leaſt Reſiſtence. 


Imagine the little Lines MN, NO to be two 
Sides of the Infinito- lateral Polygon, which con- 
ſtitures the Curve requir'd: Draw MP, N Q Or- 
dinates to the Axis AL, and draw RN F Parallel 
to the ſame Axis AL, and let OR, MF be Per- 
pendicular to RN F, and MD Perpendicular to 
the Side MN. 

Then tis evident, that if the Right Lines MN, 
N F move in the Direction of the Axis from L to- 
wards A, that the Force of Reſiſtence of the Flu- 
id in ſuch a Caſe, is equal to the Action of the 
Fluid moving in the ſame Direction from A to- 
wards L, and with the ſame Velocity) on the ſaid 
Lines MN, M F being quieſcent; draw FS Per- 
pendicular to MN, and then the Triangles F SN, 
FMN, PMD are Similar, therefore if F N re- 

_ preſent the Force of a Particle of the Fluid to 
move the Line F M, in the Direction of A L from 
A towards L, then F S will repreſent the Force of 
the ſame Particle of the Fluid to move the Line 

MN in the Direction of MD, from M towards 
D; thatis, rhe Force of the Particle ro move M 
from F A towards L, is to the Force of the ſame 

Particle to move M N, from M toward D:: FN: 
FS:: MD: DP. Again, if MD repreſent the 

Force of the ſame Particle to move MN from M 
towards D, then DP will repreſent the Force of 

the ſame Particle to move MN in the Direction 

of DP, from P towards D; therefore the Force 
of the Particle of the Fluid to move M F, from A | 


ſent the Velocity of the Particles of the Fluid j;;. 


MP Dr; OR=n, N); and the variable 


deſcrib d by N O {revolving about the 


towards L, is to the Force of the ſame Particle ie 
move MN from A towards L:: PM. Dpa. 


MN* :FM* The Proportion between the Fo. 
of the Particle of the Fluid to move MF (or Qu) 
from A towards L, and the Force of the fame Pp. 
ticle to move MN from A towards I. ma A 
found thus: if FN repreſent the Force of the * 
ticle againſt QN. v in the Direction from A =} 
wards L, then FS will repreſent the Force gf th 
ſame Particle againſt MN in the Direction of 
MD; and if FS repreſent the Force of the Pan 
cle againſt MN from M towards D, the, he 
will repreſent the Force of the ſame Particle againlt 
MN in the Direction of AL from A towar I * 
therefore the Force of the Particle of the Fl. id ia 
move MF (or Q N) from A towards L, is to * | 
Force of the ſame Particle ro move MN fiom 4 
towards L, as E N is to m S, that is, as FN 77 
to FS 4, or as MD is to DP g. . 
Whence if the given right Line AB (a) 


repre. 


king againſt rhe right Lines MN, MF, then the 
Force of the ſame Fluid upon the Plain deſeriy'g 
by MF revolving about the Axis AL ar the di. 
ſtance MP, and directly oppoſed to the Motion 
of the Fluid, will be as the Surface deſcrib'd, and 
Velocity Joyntly; that is as «x MFx MP 
whence to find (from A towards Q_; the Force of 
the Fluid on the Surface MN; fay, NN-. 


4 expreſſing the Reſiſtence which 


the ſame Surface moving from L towards A, 
ſuffers from the Fluid at reſt. In like manner 
the Reſiſtence, which the Surface deſcrib'd by 
NO revolving about the Axis AL, meets with 
from rhe Quieſcent Fluid, may be repreſented by 


a * OR NQ 
NO, e 
Now if we ſuppoſe the Points, M O, and the 
right Line RF to be given by Poſition, and that 
they are in the ſame Plain with the Axis AL; It 
remains only to determine the Point N in the 
Line RE, ſo that the Surface generated by the 
right Lines MN, NO revolving about the Axis 
AL ſtall ſuffer the leaſt Reſiſtence. FEE, 
Let the Invariable Quantities MF be m; 


” # 

3 
=» 
—x 


1 


Quantities FN, and N Rr; then MN. 
—= mm TU and NO: = "LG rhere- 
fore the Reſiſtence which rhe Surface deſcribd by 
| | 42 * ME . x MP 


— _— 


MN 


the Line MN meets with, viz, 
| 3 
COMER 5 


nd that which the Surface 
mm + vv | | 


Axis Al 3 


MV} 75 


is = 


N 
. N 
1 
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"$00 


—— 


* OR? x NQ is == =Y, whence it] And having thus diſcover d the Property of the Curve 
NO an T 14 8 MD, it may be Conſt rutted by help of the Logavith- 
it is evident from the Nature of the Queſtion) | metical Line in this manney, 
| 3nxf;, axn3 x | 
that the Quantity fn 7 ought In the Perpendicular A K aſſume A B = », and 
e in the Axis AL produc'd, take AE=,y/ a4, 


to be a minimum, and (Art. 198.) conſequently and through the Point E deſcribe the Lo 


garithme- 
the Fluxions thereof muft be =o. Whence tical Line E N, and let A K be the Aſſymptote, 
2m®rxvv__—2n3q* {7 


| 10 and 5 athe Sab - tangent, then take A C at plea- 

ö — DO Now becaule | (17. which jup poſe , and draw C N Parallel 

mm T vv 17 7 g's 74 F Hey, Snakes to AK, until ic meer the Logarithmetical Curve in 
== an Invariable Quantity, V DOR 

kt oben „N. then if A K be taken = E , and 

6 —.— ; 5 and conſequently 5 9 | 185 Wt 


vix. 


OY "OT eee e we. ten 
un 3X 2 : \B/ b ded P : | 4 4 16 23 48 | 
£47 oh Whence if AB (a) . 0 er when AC > AE and — CN when AC AE) 


pendicular to the Axis AL, and if the right Lines and compleat the Parallelogram P K. I fay, the An- 


| | . . [gle M, or the Point wherein K M intetf, 4 
 C, BH, be drawn Parallel to the Infinitely lie- A "11 bs þ r hs Cr roquir'd. 1 interſects PM 


tle Sides MN, NO, it will be 4 AB. „AC: ] For A C. being 2, if AP =x, and PM, 
BC? :: BC: MP; and in like manner 4 A B= x then by the Property of the Curve A K or 


AH: BH: : BH: NQ; for becauſe the PM b 42211 + xt 


and conſe- 
Triangles MEN, BAC are Similar, therefore 4443 # 
; + vols „ 

ac and BCS 2 1, hence quently, » =: 7 + "9a Is ny and be- 


mM 


m 5 f | 
1 „ |cauſeBCis Parallel ro the Tangent in M, there- 
4 AB? «AC 4 54 BCC { An 5 75) fore the Triangle AB C is Similar to the little 


2 1 1 Pr ind conf uentl b 45 ed am 
1 —— —) Mp () and conſe- Triangle at M, and conleq 55 
3 ” x= = ——> gandrheflowing Quan- 
= 214 In like manner, be-| ˙ 44 4X7 1 „ 
m m + vv. 3 FO. EY wma, o To 3 4 | 
cauſe the Triangles ORN, BAH, are Similar, e or AP (x) mon” + 7473-9 az? but 
AH =, CRT YT Prada 1 22 I. n by the ee the Logarithmetical Line 
1 3 z: 22: : (Rn): = RN, whence 8 £5 — 
AB X AH (2) ;BH2 (42% 4 . 255 . 4x 
VVV FFF therefore A) (x) is = © 1855 „ 
PEE e Hay, 3 SE eee 
-» BH (<x27 E582] NQ Whence 8 | 84 ? 
5 n | REY Tan Invariable Quantity =o and conſequently, 
„ f 


quently 


1131 nd ( _ ] mIxr xv „ e 
. Aan y.. DR" PE . 
„ e, Treo = when CN vaniſhes, then AP or x will vaniſh alſo, 
** NE therefore CM is the Curve requir d. 5 
n * 4 * 


nbi which: ſame Eauatien] SOLSTICE, how to find the exact Times of 
n Ty Earn Solftices. See under Tropick in Vol. 1. 
SOUND, Mr. Carre, of the R. Academy of Sci- 
Whence tis manifeſt ; that the Nature of the ences at Paris, hath Publiſhed this Year a Book 
aide or org d Pine Wer ra 
ach = _ e N Te An. to Body, conſiſts only in the Motion of Fx "ug 
but In oy _— as is very different from the 
Tangent of the Curve v. g. in th ind. Ihe firſt Motion from whence Sound 
Parallel ro any Langen TOI NY comes, is produced (he thinks) by little Vibrati- 
2 or N repeated, which the Parts of the 
FA 1 f onorous Body occaſions in the Air; whereas 
A. C | Y. 8 MPs Sulipace polling chrounh [Wind conſiſts in a Local Motion of the Air, wich- 
generates the Solid of leaſt Refiſtence, diſcoverd 8 ber g qr 
I 7 0 | . ; » vv ANUS, 
by Sir Haac Newton will act ſtrongly on Flame, but will not affect the 
Ear with Sound, but on the Interpoſitionof ſome 
Body which may occaſion ſame Vibrations: 
Whereas the Agitation of the Air in Sounds af- 
t met Flame; for a lighted Candle pur near a 
8 Bel 


SOU 


SOU 9 


Bell which hath been ſtruck, will not have its 
Flame Agitated by the Sound. | | 
He concludes allo, that Sound is not produced 
by a Total and Senſible Vibration of rhe Sonorous | 
Body; bur by inſenſible Vibrations of the little 
Parts, always helped, and ſometimes occaſioned 
by total Vibrations. Thus, when a Cord hangs 
looſe, it will move forward and backward quick 
enough (when ſtruck) without making any Sound; 
becauſe thro want of being ſtraitly extended, each 
little part cant make its Vibrations by its ſelf, and 
communicate them to the Air. 

In Sonorous Bodies, in the ſame, or of different 


Matter, the difference of Sound, as to Grave or 


Acute, flows from the greater or leſſer Spring of 
each Part, and from the more or leſs quickneſs 
with which theſe Parts do bend and unbend. Iwo 
Strings or Wires, one of Gold, and the other of 
Steel, of the ſame Length, Thickneſs and Tenfion, | 
yet will give a different Sound, viz. the Gold one 
more Grave, the Steel- wire, one more Acute; be- 


cauſe the Parts of the Gold are more ſoft and Flex- 


ible, and have leſs Spring than thoſe of the Iron; 
and therefore will have leſs ſpeedy, and weaker 
Vibrations. But yet Sound, be it Flat or Sharp, ſis 
ſtill Serong or Peak; and 'tis not the Strength or 
FFeakneſs of Sound, that renders it Flat or Sharp. 
Strong Sound ariſes from Great Vibrations in the Air, 
and from a great Quantity of it, moved in the ſame 
time; and the weak Sound is occaſioned by the 
juſt contrary: So that the Strength or Weaknefs 
of Sound, is in Proportion to the Quantity of Air 
ſtruck, and the Strength of the Vibrations: Bur 


Srave and Acute Sounds follow the Proportion of | 


Greater or Leſſer Number of the Vibrations of the 
Air in the ſame Time, 1 

The Reverend Mr. Wiliam Derham, a very In- 
duſtrious and Uſeful Member of the Royal Society, 
in Philoſophical Tranſatt ions, No. 313. hath obli- 
ged the World with ſome very Curious and Care- 
ful Obſervations, and Experiments about the Mo- 
tion of Sound: Being fr rniſhed with very good 


Inſtruments, and many Ad vantages to make them, 
which others have not been. R 
He obſerves, firſt, that there hath been a conſi- 


derable difference in the Accounts given by good 


Authors, about the Velocity of the Motion of | 


Sound. Sir J. Newton, in Princip. Lib. 2. Prop. 50. 
allows bur 968 Feet for the Progreſs of Sound in a 
Second of Time. a 1 

The Hon. Mr. Fr. Roberts, Phil. Tranſ. No. 207. 


13co Feet 


Mr. Bol, in his Eſh on Languid and Unheeded 
Motion, 1209 Feet. 5 
Dr. Maker, in Phil. Tranſ. Ne. 247. 1338 Feet. 
Me:ſinnus in Baliſtic. Prop. 39. 1474 Feet. 
| Flamſtced and Halley, 1142 Feer. 
The Florentine Academy, 1148 Feet. 


The French Obſerv. Hiſt. Acad. Regie, 1 172 Feet. | 


The Reaſon of this Diverſity, he judges to ariſe, 
1 From theſe Gentlemens ufing not good Pendu- 
lum Clocks ordinarily, but a String and Plammet 
only, of ſuch a length as to ſwing Seconds. But this 
latter way can't be ſo exact, as that by a Move- 
ment, becauſe rhe Obſerver's Eye muſt firſt ob- 


ſerve the Flaſh of the Gun, &c. Fired; and then 


the Swing of the Pendulym, which rakes up Time, 
and occaſions much Confuſion. 

(2.) From there not being diſtance enough be- 
tween the Sound and the Place of Obſervation. 


And (3.) From there being no regard had to the ſte got leave tohaye two Sclert (fee that wondit 


ä— ꝶE—᷑.¾ —— — 


Winds, of which more below. And be judo N 
that the little difference there is between the hh 
laſt Numbers of 1142, 1148, and 1172 — | 
from there being good Pendulum Clocks r ny 
uſe of in theſe Obſervations, and the Diſtances þ ; 
. 8 ny 
ter this, he propoſes to anſwer the 
Queſtions ; 7 P N following 
1. How far a Sound moves in a Sec 
278 and conſequently in any Time pg 
2. Whether the Report of a Gun, Diſ- 
with its Mouth towards, comes ſooner, a 
its Muzzle is from the Obſerver ? . 

3. Wherher Sounds move in the ſame Time, the 
ſome Spaces, in all States of the Atmoſphere * 
heights of the Barometer 85 

4. Whether they move faſter by Dh, or bye 
Night? | | © 

5. Whether they move ſwifter with, or flower a- 
gainſt the Wind? And how the Wind affeqtz 3 
men? .-- 5 a 

6. Whether Sounds move faſter in Calm or L 
= than in Windy and Turbulent Wes. 
ther: ' 

7. Whether a ſtrong Tranſverſe Wind, Accele. 
rates or Retards the Motion of Sound? 

8. Whether Sounds have the ſame Degree of 
Velocity in Summer and in Winter? 

9. Whether they have the ſame in Snowy, and 
clear Weather? 3 

Io. Whether a great Sound and a ſmall one have Y 

the ſame Velocity? | Y 

11, Whether the Sound ofa Gun move equally 
ſwift at all the Elevations of the Gun? 

12. Whether different Strengths of Gun- powder 
change the Motion of che Sound of the Report? 

13. Whether rhe Velocity be the ſame in all 
Heights of the Atmoſphere above the Earth? 

14. Whether the Report be in the ſame Time, 
if the Piece be Diſcharged in an Aeclive or Declive 
P ofition ? 985 | 4 

15. Whether all kinds of Sounds, as of Guns, MR. 
Bells, Beetles, Sc. have the ſame Velocity? = 

16. Whether Sounds be ſwifteſt in the begin- 
ning of their Motion, and floweſ} in the end? 
17. Or whether they be not rather Equable, 
moving equal Spaces in equal Times 

18. Whether Sound more equally ſwift in all 
Regions? in North, South, &c. Climares ? 

19. Whether Sound move in a right Line, the 
neareſt way, or whether along the Earth's Sur- 
=. | | 

To Solve theſe Problems, Mr. Derham was at 
the trouble of getting, and had the Advantage of 
heating and ſeeing from the Tower of his Pariſh- 
Church at Upminſter in Eſſex, many Muskers Fired 
at the diſtance of 1, 2, 3, and ſo far as to 8 Miles; 
beyond which he could not hear in that Woody- 
place, the Report of a Musket. But tho the Fr 
ring of theſe ſmall Arms did him much Service in 
his Deſign, he was much better ſerved by the 
' Ordnance, or great Guns on Black-heat' ; for be 
could from his Church, aforeſaid, always by Night, 
with his naked Eye, and by Day, with 2 Telel- 
cope, ſee the Flaſhes of the Sakers (a torr of Can 
non) there Fir'd, to Exerciſe her Majeſties ou 
Enginiers, and hear their Report very plainly. 
On theſe he made many repeated Obſervatios: 
and at laſt, by Favour of the Board of Jrdnance, 


2 


Vo!. 


SOU 


— 


— — 


SOUu 


to be placed one by another on the Heath, 
e contrary ways; and 


Vol. 1.) 
but with their Muzzles quit 
u every half Hour, from 6 in the Evening till 
on Night: There was a ſinall .Gale of Wind 
blowing directly againſt the Sound. 
The Interval between the Fiaſh and the Re- 
port of each Gun, he always found ro be abour 
120, or 122 half Seconds of Time. He mentions 
boch theſe Numbers, becauſe the Sound of the Re- 
port always came double; the firſt within 120 
half Seconds, the ſecond (which he takes to 
be an Echo from the Wind- mill, or adjacent Hou- 
ſes on Blach heath) within 122. 
He obſerved no difference in the Time of the 
Sound's Progreſs, when the Saher was Fired to- 
wards him, or from him, which anſwers his ſecond 
Queſtion. | 
Nor did he find that any different Elevation of 
the ſeveral Muskets made any alteration in the Mo- 
tion of the Sound; which is an Anſwer to his 1 1th 
Problem. And to Solve the 12 Query, he found, 
thar different Quantities or Strengths of Powder, 
made no alteration in the Velccity of the Sounds 
Motion; tho' ir manifeſtly did fo in the Scrength 
o! the Noiſe. Nor did he find that there was any 
Variety in the Time of rhe Motion of the Sound, 
either by Night or Day; whether it were Clear or 
Cloudy ; whether it Rained or Snowed, whether 
the Barometer were high or low, and whether it 
were Summer or Winter: Which Solves his 
3, 4, 6, 8, 9 Queries. He found alſo, in Anſwer 
to his 15th Queſtion; that all kinds of Sounds, as. 
of Bells, Beetles, Muskets, Sc. from the ſame 
Diſtance came to his Ear in the ſame Time. 


| 


-b. 1707, to bediſcharged continu- | Fai 
on the 13th of Feb. 170 > and moſt rapid Scorms that ever blew, the Wing 


By Obſervations and Experiments, made with 
proper Inſtruments about the Velocity af the Mo- 
tion of Wind; he concludes, that in the greateſt 


moves net above 60 Miles an Hour, and perhaps 
not above 56 whereas Sounds may go above 799 
Miles in the ſame time. And conſequently, chey 
cannot be the ſame Particles of the Air or Atmo- 
ſphere, which carry both; at leaſt they can't be 
moved after the ſame manner. He concludes, as 
above- ſaid, that the Velocity of Sound is, ſuch 
that it ordinarily moves 52.80 Feet, or an Enge 
Mile in 9: half Seconds: And that it moves 57 
ina half, and 1142 Feet, in a whole Second of 
Time. Bur that the Winds may fo affeck ir, by 
conſpiring with its Motion, as to carry it 600 Feet 
in a half Second; or by being contrary to it, to 
retard it ſo, that it may not move more than 560 
Feet in a half Second of Time. 

He concludes, with ſhewing che Uſes that may 
be madeof this Knowledge of the Velocity of the 
Motion of Sound. In meaſuring the Diſtances of 
Ships ar Sea from one another, or of a Ship from 
Shoar; of Forts and Batteries one from another, or 
of any Places ar Land within the hearing of the 
Report of a Gun; of the Diſtances of Thunder, 

lowds. SS. | | 
In Philoſophical TranſaFtions, "IN*.- 156; -- You 
have an Account of the Doctrine of Sounds, 
by Narciſſus, Biſhop of Ferns and Leighlin. 
And in Ne. 247, of the Swiftneſs of Sounds, 
and their Reflections by Echoes. 

In the Hiſtory of the Royal French Academy for 
A. D. 1700, They ſay, it hath been experienced, 
that a Sound moves 180 of their Toiſes in a Se- 


And the ſame he found, as to Intenſe or Strong, 
and Languid or Weak Sounds; which anſwers his 
ioth Queſtion. TE, T 
Buy Repeated and very accurate Obſervations, he 
_ alſo found the Motion and Time of the Progreſſion 
of Sound, to be in all reſpects .equable. Which 
Solves the 19th Problem. Thar is, that Sound 


Seconds: two Miles in 18 75 
and ſo on uniformly, _ 


three Miles in 273, Sc. 
As to his laſt or 19th Queſtion, he is confirmed, 
that Sound moves the neareſt way, and that it 
doth not creep along the Earth's Curved Surface: 
And he believes (in Anſwer to the 14th Query) 
chat the Velocity of the Sound is the ſame in Aceli- 
vites and Declivites ; tho he hath not had Oppor- 
tunity of making Experiments enough ro determine 
it exactly. | 9 5 
From the Communications which his Friends in 
Lal have afforded him; he thinks the difference 
of Regions or Climates, makes no difference in 
the Motion of Sounds; which is an Anſwer to his 
18th Queſtion. 
He found that very thick Cloudy and Snowy 
Weather, did always leſſen and dull the Noiſe made 
by the Diſcharge of Guns, Sc. Whereas in Fro- 
ty and clear Weather, they were much more au- 
dible, clear and diſtinct, than at any other times. 
y many repeated, and accurately made Expe- 
Tunents, he diſcovered, that contrary Winds do 
always retard the Motion of Sounds and that in 
oxtion to their Strength; which is what the 
orentine Fiu, and many others have formerly 
cen entirely miſtaken in; aſſerting, that Contra- 


Tiery : 
lety of Winds occaſion no Retardation of the Mo- 
tion of Sound. | 


1 
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moves juſt an Exgliſhß Mile in 91, or 9, 25, half d 


cond, or 283 middle French Leagues in an Hour. 
(i.) Therefore they conclude, that the Air muſt be 
moved or ſtruck at firſt with a very great Smart- 
neſs or Swiftneſs. 2. All Conjectures and Phyſi- 
cal Reaſonings, perſwade us that this Motion or 
Stroke on the Air muſt be impreſt by very brisk 
Vibrations of the ſmall Parts of the Sonorous Bo- 
y, in order that they may exert their Spring or 
Elaſtick Force. (3.) In Philoſophical Tranſactions, 
Ne. 297. you have an account of ſome Experi- 
ments of Mr. Hawkzbee's, whereby it appears plain- 
ly ; that as Exhauſting the common Air our of a 
Receiver, doth very much leſſen the Noiſe made 
by the Bell there hung and ſtruck; ſo crowding 
or conveying more Air into a Veſſel, made on 
purpoſe for ſuch Condenſations of Air, did ve- 
ry ſenſibly augment the Sound of the included Bell. 
SOVERAIGN, was a Piece of Gold Coig, 
Current at 22 Shillings and 6 Pence, in 1 H. 8. 
When by Indenture of the Mint, a Pound Weight 
of Gold of the old Standard was ro be Coined 
into 24 Soveraigns. In 34 H. 8. Soveraigns were 
Coined at 20 Shillings, and half Soveraigns at 
1oShillings. In 4 Ed. 6. Soveraigns were Coin- 
ed at 24 Shillings a piece, and in 6 E. 6. at 30 
Shillings ; and alſo in 2 Eliz. | 
SOWNE, is a Term of Art uſed in the Exche- 
quer, and ſeems a Corruption from the French Scu- 
venu, i. e. Temembred : For the Stat. 4 H. 5. c. 7. 
in the Original French hath Des Eſtreats oriens Sou- 
venu. And ſuch Eſtreats and Caſualties as are not to 
be remember'd, run not in Demand, i. e, are not Le- 
viable, So now in the Exchequer, they ſay, ſuch 


Eſtreats as the Sheriff, by his Induſtry cannot get, 
are Eſtreats that Sowne not, and Eſtreats that Sowne, 


are ſuch as he may gather. 
. SPHERE, 
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SPHERE, 1. The Surface of a Sphere is equal \ SPIRITL TALITIES of a Biſhop, are 


to the Periphery of a great Circle, Multiplied by 
its Diameter, Hayes, p. 73. | | 
2. The Area of any Segment of a Sphere cut off 

by a Plain, or by two Plains Which are Parallel, 
is to the whole Spherical Surface, as the Inter- 
cepted Portion of the Diameter, is to che whole 
Diameter. Wherefore putting r Radius, c = Pe- 


riph. and æ = the Intercepted Diameter; the A- 


rea of any Segment may be found by this Propor- 


* — 


tion. gz r. £32: re. fx, 


The Part of the Spheres Surface contained be- 
tween the Semicircular Arks of any two Great) 
Interſecting Circles, is to the whole Surface, as 
the Angle of Inclination of the Planes of thoſe 
Circles is to 4 right Angles. 

3. When the Diameter of any Sphere is equal 

to the Radius of any ©, then the Arca of that 
Circle will be equal to the Surface of the Corre- 
ſponding Sphere. 


4. The Convex Area of a Cylinder Circom- 
{cribing a Sphere of rae ſame Diatherer with its | 


own Altitude (which in this Notation will be 2 rc, 
is Quadruple of the Arca cf the Baſe; and con- 
ſequently = to the Arca of rhe Surface of the 
Sphere, and the Surface cf an Hemiſphere is 
=o twice the Area of one of its great Cir- 
Ge, — 
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5. Suppoſe the U AL, together with the Semi- 
circle ABD, to Revolye round 4D as an Axis; 
then will the Line KL Generate 1 Cylindrick Sur- 
face= to the Hemiſplicrical one Generated by the 
Semicircle (by 3.) Wherefore if Point, as M, be 

aſſigned, and ch it EN be drawn Normal to 
AD. I ay the Surface or Ring deſcribed by K N, 
will be equal to the Segment deſcribed by the Ark 
AM. For the Ring deſcribed by K N, will be to 
ihe whole Cylindrick Surface deſeribed by K L, as 
KN, KL. And the Segment made by the Revo- 


lution of the Ark AM, is to the whole Spherick 


Surface, as AP, AD, thar is as KN, KL. 
Wherefore, Sc. 

About the Dimenſions of the Sphere and Cy- 
inder. See Dr. Wallis in Philoſophical Tranſacti- 
on,, N. 263. p. 547. 5 

SPIGURNEL, was anciently (Spigurnellus) he 
that had the Office of the Eſpigurnantia, or Sealing 
of the King's Writs, This Word Spelman and 
Du Freſne recite, withour interpreting ir. Bur ir 
ſeems to be taken from the Saxon, Sparrau, which 


2% Paroch. Antiquit. 


ſignifies to ſhut up, Seal or Secure. Kennet's Gloſ]. | 
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| SPIRAL Line. Ste on this Subject further 
| Stephano de Angelis de Infinitis Spiraliby ; 
ſis, &c. Petavii. 


firs as ariſe ro him from the Benefit of h 
ction in his Dioceſs, and not as a Bar 
Parliament, ſuch as thoſe of his Viſitatio 
tutions, Ordinations, Gc. on, 


NVer 


4 * Bullialdi Demoyſtrationes | Neve de Spirali. 
© SPLEEN. The Veſſel which in Beaſts the 
the Milt, is ſituated in the left Hypochondy;yy; N 
der the Diaphragm, between the Ribs and the Fre 
mach, above rhe left Kidney ; it is tied to the 5 
ritenæum, to the Diaphragm, and to the Ornenuy, 
Tis of a blewiſh orleaden, Colour, of an Ohjgy, 
Figure, thick at rhe edges, and not thin as the 15 
der, it hath two Membrancs, the External come: 
from the Peritonæum. The Internal Membrane; 
finer and thinner than the External; for if vc 
blow into the Splenick Artery, the Air will pak 
thro' the one, but not the othei. Its Fibres are no- 
regularly woven, as theſe of other Membrane 
ſeem to be, but they come from innumerabee 
Points, as Radii from fo many Centres; and the 
Fibres of one Point are regularly woven with the 
Fibres of the Points ſurrounding it. It receive; 
Veins, Nerves and Arteries from thoſe that enter 
the Spleen, _ | 
The Subſtance of the Spleen is not only kepr 
rogether by its two Membranes, but alſo by inny- 
merable Fibres which come from che Points of the 
Internal Membrane, and arc inſerted in the Points 
of the oppofite fide of the ſame Membrane, and 
Expanſion of the Extremity of theſe Fibres ſeem 


Y call 


— 


to compoſe the Internal Membrane. 


The Spleen is Compoſed of an Infinite number 
of Membranes, which from little Cells and Cavities 
of different Figures and Bigneſſes, which Commu- 
nicate with one another, and are always full of 
Blood. ey 
Ar the Extremities of the Blood Veſſels in the 
Spleen of Sheep, we find ſeveral white ſoft Specks, 
| which Melpigh:us calls Glands. 

The Spleen harh Arteries from the Celica, 
whoſe Capillary Branches make frequent Inoſcu- 
lations upon the Membranes of the Cells. Its 
Veins, whoſe Extremities communicate with the 
Cax ities of the Cells, as they come our of the 
Spleen, unite and make the Ramus Splcnicus of the 
Porta, which carries the Blood from the Spleen to 
the Liver. Theſe with its Nerves, which are con- 
ſiderab le, from the Plexus Splenicus, are equally d- 
ſtributed chro the whole Subſtance of the Spleen, 
being all included in a commen Capſula. There are 
likewiſe a few Lymphatick Veſſels which ariſe from 
the Spleen, and diſcharge themſelves into the Lum 
bary Glands, : 

The true Uſe of the Spleen is yet uncertain; 
the Ancients thought it to be che Recepracle for the 
Melancholick Humour : Some fince conſidering 
that in the Splecn there are a great number of 
Membranes and Fibres, and alſo many NervG, 


] 


have thought that the Blood is attenuated, and be- 


comes more Spirituous in the Spleen : An 
conſidering that the moſt of the Blood in che Li- 
ver comes immediately from the Spleen - 
Oomentum, they think that one furniſhes re 
Oleaginous, the other the Spiritucus part ost 
Bile. 
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—POTS in the Sun, beſides what may be con- 
40050 about theſe Solar Spots, being no Planets 
revolving round the Sun's Body, as ſome have 
thought. Dr. Hook, in his Opera Poſt. draws theſe 
further Concluſions : 1. That theſe Bodies are ei- 
ther Opake, and fo hinder the Sun's Light from 


hro them, or elſe are Incombuſtible and 
A which will afford no Light at all for 


a certain Time, and do as it were quench and dea- 


den that part of the Sun where they riſe. (2.) There 


in ſome parts of the Sun's Face, alſo Nebulæ 
al dender in Be others Faculæ or Blazes, which 
give a clearer Light than the other Parts of his Bo- 
dy. The Spots are ſubject to Increaſe and Dea- 


creaſe, having ſometimes covered a part of the 


Sun bigger than all Europe, and ſomerimes bigger 
than he whole Surface of the Earth. (3.) The 
Motion of theſe Spots is always from Eaſt to Weſt, 
according to the Order of a Line of Sines, begin- 
ning from the Centre, of which rhe Semi-Diame- 
ter of the Sun is Radius. And this Morion ap- 


pears to be ina ſtraight Line in the beginning of 


Fune and December ; when the Earth is in that 

art of rhe Plain of rhe Ecliptick, which cuts the 
Plain of the Equinoctial of the Sun's Turbinated 
Motion. At other times the Line of their Motion 
is incurvated and bent into an Ellipſis; which is 
greateſt when the Earth happens to be in thoſe 
parts of the Ecliptick, which are the extream Li- 
mits of it, compared to the Plain of the Sun's E- 
quinoctial: And this alſo is twice a Year, viz. 
in the middle berween the Nodes, both Plains paſ- 
{ing thro' the Centre of the Sun, thar is, about the 


beginning of March and September. Whence he 


deduces by undeniable Demonſtration, thar the 
Sun is of a Globular Figure, and that it moves on 
its own Axis from Eaſt to Weſt : As alſo that the 
Axis of his turbinated Morionremains fix'd, and is 
always directed towards the fame Point inthe 


Heavens, as the Earth's Axis'is found ro do; as al- 


ſo the Axis is of Fupiter and Saturn, as far as can yet 
be diſcovered by the Spots, Satellites and Ring, of 
theſe Planets. (4.) He obſerves alſo, that there is 
a kind of Torrid Zone, or certain Space or Breadth 
on each fide the Sun's Equator towards the Poles, 
in which theſe Maculæ, Nebula and Faculæ do appear 
moſt. Whereas without theſe Limits, or in the 
temperate Zones (as with regard to our Earth they 
may be called) they appear but ſeldom, and never 
towards the Polar Parts. | 
SQUADRON of Ships, is a Diviſion, or parr 


of a Fleer, Commanded by a Vice or Rear Admi- 


ral, or ſome other Commander or Commadore, as 
they call it; but the Number of Ships in it is un- 
certain. . | 


SQUADRON, is a Body of Horſe, whoſe 


umber is not fix d; bur uſually is from one 100 


to 200 Men, according to the General's Pleaſure, 


che Strength of the Army, and as Occaſion ſerves. 
Uſually a Squadron conſiſts of 3 Troops, each of 
50 Men, and it never exceeds 200 Men. Becauſe 


_ greater Number than that can't be advantageouſly 


oſted, nor have room to act in narrow Ground, 
Node, Marſhes, Defiles, &c. The Eldeſt Troop 


takes the Right of che Squadron, and the Second 


the Left, and the youngeſt in the Centre. A Squa- 
dron is always drawn up 3 deep, or in 3 Ranks, 
with the length of a Horſe between each Rank. The 
Standard is always in the Centre of the firſt Rank. 

SQUARE Bartel, or Battalion of Men, is one 
that hath an equal number of Men in Rank and 


tle, | 


To Form any Number of Men into a Square 
Battle, as ſuppoſe 50e, extract the neareſt Square 
Root of 500, which is in Integers 22, and that 
will give the Number of Men for Rank and File. 
There will be a Remainder of 16 Men, who may 
be diſpoſed of as the Commander thinks beſt. 
SQUARE Battalion of Ground, is when the 
Ground of the Flanks is of the ſame Extent, as the 

Ground of the Front and Rear. To make a 
Square Battalion of Ground; as ſuppoſe the Num- 
ber were 60, Multiply 60 by 3, the number of 
Feet which every Man takes up in Front, the Pro- 
duct will be 180; divide that by 7, which is the 
number of Feet each Man takes up in depth, or 
which is the diſtance of the Ranks, the be 
without a Fraction will be 25 ; whoſe Square 
Root is 5, which will give the number of Men in 
File. And if you divide the firſt given Number 
60 by this Root 5, you will quote 12, which is 
the Number of Men in each Rank. 

SQUARE hollow, or hollow Square, in the Art 
Military, is a Body of Foor drawn up with an 
empty Space in the middle, for the Colours, 
Drums and Baggage, facing and cover'd by the 
Pikes every way to keep off Horſe. 


* 


STABLE-STAND, is the Term for one of the 
4 Evidences or Preſumptions whereby a Man is 
Convicted, to intend the Stealing the King's Deer 
in the Foreſts. The other 3 are Dyg-draw, Back- 
bear, and Bloody-hand. This Stable-ſtand, is when a 
Manis in Srabili Statione, at his Standing in the Fo- 
reſt with a Creſ-bow, or Long- bow, ready to ſhoot 
at a Deer; or elſe when he is ſtanding cloſe up by a 
Tree, &c. with Grey-hounds in a Leaſh ready to 
flip. S : 
STAKE, is che Name of a ſmall Anvil, uſed by 
Smiths; ſometimes it ſtands on a broad Iron-foor, 
on the Work Bench, to be moved up and down 
occaſionally ; and ſomerimes it hath a ſtrong Iron 
Spike at the bottom, by which tis fixed to ſome 
place on the Work-bench. Its uſe is ro ſer ſmall 
and cold Work Strait, by hammering ir on the 
Stake, or to Cut or Punch upon with rhe cold Chiſ- 
ſel, or cold Punch, „ 5 
STALLAGE, was a Cuſtomary Rent paid in 
Fairs or Markets, for the Liberty of a Stall or 
Standing, by the Stallangers or the Creamers, i. e. 
thole Traders who expoſed their Goods to Sale on 
the ſaid Stalls. In Scotland they call it Stallenge, 
the Romans called it Siliquaticum from Siliqua, 
which was their firſt and leaſt Weight, a kind of 
Caract of 4 Grains. 5 


STAMPING-MILL, called alſo a Knocking- | 


Mill, is a Mill uſed in the Tin-works to bruife the 
Ore ſmall; See the Deſcriprion of it under 
Tx EE. ET ns 
STANDARD for Gold-Coin in England is 22 
Caracts of fine Gold, and 2 Caracts of Copper, 
and the French and Spaniſh Gold are nearly of the 
ſame Standard. Sce Carat. 
For $:lver-Coin, 11 Ounces and 2 Penny Weight 
of fine Silver, and 18 Penny Weight of Copper, 
being melted together is the true Standard, and 
ſuch Silver is called Sterling, When either Gold 
or Silver is finer than Standard, they call it berter, 
if courſer, worſe; and they reckon the Exceſs or 
Defect by Carats, and Grains of a Caract in Gold, 
and by Penny-weights in Silver. And it is thus 
diſcovered : They take a (mall quantity and A/ 
ſay it; chat is, weigh it very exactly, and chen 


melt it ina Crucible with a ſtrong Fire, fo long 
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till the Copper, or other Allay mix d with it be 
burnt away. When cold, they weigh it again ac- 
curately, and if it hath loſt nothing of the 
firſt Weight, they call ir fine Gol; if it hath 
loft i part of its Weight, they call it Gold of 24 
Caracts, or one Caract better than Standard; if it 
have loſt -2; parts, then 'tis 22 Caracts fine, or 
Standard; if it hath loft , parts, tis called 21 
Caracts fine, or 1 Caract worſe than Standard, &c. 
And ſo they Aſſay Silver, only they compute its 
loſs by Penny-weights, &c. 
 STANNARIES, are the Mines and Works 
where (Stannum) Tin is dug and Smelted; as in 
Cornwall, and other Places. There are ſeveral 
Laus about, and Liberties granted to the Stanna- 
75 Courts in ſeveral Acts of Parliament; as in the 
Time of Edw. 1. and afterwards, as Abridg d by 
Eaw. 3. and in 17 Car. 1. c. 15. | 

STAPLE, ſignifies this or that Town, City or 
Place where the Merchants of England were, by 
Act of Parliament, to carry their Wool, Cloth, 
Lead and Tin, Sc. and ſuch like Staple or Stan- 
ding Commodities of this Land, in order to their 
Being Sold by the Great. Theſe Places you will 
find in ſeveral Statures, appointed and alrered by 
the Kings of England, from the ſecond Year of 
Edw. 3. to the fifth of Edw. 6. and what Officers 
theſe Staples had belonging to them; you may ſee 
in Anno 27 E. 3. Stat. 3. c. 21. The Staple Com- 
modities of this Land are, Wool, Leather, Wool- 
fells, Lead, Tin, Butter, Cheeſe and Cloth; as 


8 appears by 14 Rich. 2. c. 1. tho ſome will allow 


only the firſt five. | 
STAR. All Deeds, Obligations, Contracts, 


| Releaſes, Sc. of the Jews were anciently called 


Stars, from the Hebrew Shetar, a Deed or Contract. 
Theſe were ſometimes written in Hebrew and La- 
Zine, bur uſually in Hebrew alone. 


STAR-CHAMBER, was a Chamber at Weſt 


Painted with Stars. Henry the Seventh and Eighth, 
orderd by ſeveral Statutes, that the Chancellor, 
aſſiſted by others there named (vid. 3 H. 7. c. 1. 


and 21 H. 8. c. 2.) ſhould have Power to Puniſh 
Routs, Riots, Forgeries, Embraceries, Perjuries, and 


ſuch other Miſdemeanors, as were not ſufficiently 


provided for by the Common-law; and for which 


the Inferior Judges are not ſo proper to give Cor- 
rection. But this Court, by 17 Car. I: c. 10. was 
entirely diſſolved and determined, and ſo conti- 


nues to this day. | 
STATIONARV, how to an Eye placed at the 


Earth, a Planet appears to ſtand till or be Statio- 
nary ; ſee under the word Direct in this Vol. 2, 
STELLIONATE, in the Civil Law, is all kind 
of Cozenage, and Knaviſh Practice in Bargaining. 
and all ſorts of Frauds that have no peculiar Names 
in the Law. And tis ſo called from Stellio, a Li- 
zard with great variety of Spots, and very preju- 
dicial to Mankind, | Ye 
STERLING Money, this word ſeems to come, 
as Mr. Somner hath derived it, from the Saxon word 


Steore, that is, a Rule or Standard; and therefore 


it ſignifies that Coin or Money, which for Metal 
and Value, was to be a common Standard of al] 
Current Money. And this is the more probable, 


becauſe ſuch Money ar the coming in of rhe Nor- 
mans, Was called Sterilenſis. As Orderic. Vital. 


Sub. Anno 1082. Porrigam quindecem Sterilenſi 


um, Dr. Kennet's Gloſſary. Eſterling in Stow is uſed 


for a Penny-weight, ſignifying a Penny of fine 


_ formerly ſo called, from irs Roof being 


- D | . — 
Silver, ſuch as we now call S:anda/d, But th 
e 


word Sterling, as being a piece of Money ge 
rally, if not always, ſignifies a Penn. And a8 f. * 
good while together there was no other Coin 
Pennys; and that Denarius ſignifies in many « © 
thors the ſame as Nummus, all good Stang; "oY 
ver, came to be called Sterling Silv:r, and goog Og 
ney, Sterling Money, as it is to this day. * 
SIILEsS, the upright pieces which go from th 
bottom to the top in any Wainſcot, are by Fay 
Workmen called Stiles. | l 
| STILOBATUM, 18 in. Architecture the Bod 
of the Pedeſtal of any Column. „ wt 
STIPULATION, in the Civil Law, is a Co 
tract made by Words, and not in Writing, by as 
king a Queſtion, and receiving preſently a pro £ 
Anſwer: And in this Contract the Obligation 1 
only upon one fide, i. e. on the ſide of the Prom. 
ſer, who was called Reus Debendi, or Promitteng; , 
as the Stipulator or Creditor, to whom the Promiſe h 
is made, was called Reus Credendi, or Stiru(any; 
This was the old Senſe, but now with us the Word 
Stipulation is commonly uſed for the Act of the Per. 
ſon obliged 3 and ſome ſay that the word Seip. 
tor is common both to Debtor and Creditor. = 
STOMACH, fee Ventriculus. Monfieur Ci. 
rac, Profeſſor of Medicine at Montpellier, hath by 
an eaſie Experiment, ſhewn that the Force of the 
Stomach alone (in Vomiting) without taking into 
conſideration the Muſcles of the Diaphragm and 
Abdomen (whoſe force together is more than that ot 
248000 Pound Weight) is equal to that of 12000 


Pound Weight. 


STRAIKS, in Gunnery, are Plates of Iron of 
the length and breadth of one of the 6 Felle, 
which ſerve for the Round of the Wheel of a Gun- 
carriage, and fix'd on the Circumference of the 
Wheel with ſtrong Nails, which are called the 
Straik-nails ; theſe Straiks cover the Joynts of the 
Felloes and defend the Wheel. | 

STRIXE, are the Liſts or Rays which run be- 
tween the Flutes, Chanels or Striges in Fluted Pillars, 
Theſe are 20 in the Dorick, and 24 in the Ionick 
Order. 3 

STRIGES, in Architecture, are the hollow 
Chanels in the Shaft of a Column, called by our 
Workmen Flutings and Grooves. They more pro- 
perly belong to the Ionick Order, cho they are 
found ſometimes in the Dorick, and often inthe 
Corinthian and Compoſite. They are generally 
at Tight Angles with the Plane of the Baſe, bur are 
ſometimes found winding about the Pillar. Some- 
times the Striges are filled up with a Swelling 2 


| third part from the Baſe, lying in the hollow like 


a Stick ſhot of a round form: Theſe Mr. Ever 


| thinks we ſhould call Staved or Cabled Columns, 


STUCCO, Painting in Sticco was revived 
from the Ancients by Giovanni Udine a Scholar 
of Raphael's; he found the true Matter which the 
Ancientsmade uſe of, which wasa Compoſiricn of 
Lime and Marble Powder'd very fine. 

STRUT, is a Term uſed by ſome Builders for 
that Brace which is framed into the Rig ice an 
the principal Rafters, _ 

STUDDING-SAILS in a Ship are Bolts t 
Canvas, or any Cloth that will hold Wind, - 
tended in a fair Gale of Wind along the fide © 
the Mair-ſail, and Boomed out witha Boom ; the 
are ſometimes alſo uſed to the Clew of che Mal 
fail, Fore-ſail and Sprir-ſail, when the Ship ber 
either before the Wind, or Quartering. <TYL 5 


ns OS 


— . 1 Stylo-Hyoides alter, | SUB-TANGENT in any Curve, is a Line 
n . —=— atiſes Fleſhy which determines the Interſection of the Tangent 
aud Tendinous from the Styloide Proceſs, near the | | | 
Origin of the Stylo-Pharyng.£us, and runs under 
the Cerato-Gloſſus. It is inſerted into the Carrila- 
ginous Appendix of rhe 0s-Hyoides, and its Uſe 
is to aſſiſt the S tylo-Hyoideus, in putting the Os- 
Hyoi des upwards and laterally. Dr. Dowgla.. 
STYLO-Hyoidzus, 18 A Muſcle of the Os- 
Hyoides, arifing by a round Tendon from near the | Mol 8 
middle of the Proceſſus Styliformis, and is inſerted in the Axis. Thus, if T M be a Tangent in tlie 
Tendinous into the Baſis of the Os-Hyoides, near Point M, and PM an Ordinate to the Axis, the 
its Cornu, to which alſo it often adheres Fleſhy.|T Pi js the Sub-rangent, becauſe it, determines the 
Irs Uſe is to put the Bone of che Tongue on one point T, where the Tangent cuts the Axis produ- 
ide, and a little upwards when both Ac in Con- ced beyond the Vertex of the Curve V. And the 


ſort. . ES Line PC, which determines the Interſection of 
SUBNORMAL is a Line, determining in any the Perpendicular MC (to the Tangent in the Point 

Curve, the Interſection of the Perpendicular to | of Contact M) in the Axis VD, is called the Sub- 

the Tangent in the Point of Contact, with the | ormal. 5 | 

Axis. And this Subnormal in the Common or | SUBURBICARLE Regiones, called alſo Sub- 

Apolionian Parabola, is a Determinate Invaria- urbane, Urbicarie vicinæ, were ſuch Regions or 


ble Quantity; for tis always equal to half the Cities of the Roman Empire, as lay within an 
Parameter of the Axis. 


. ' | 100 Miles of Rome, and were under the Juriſdi- 
SUBROGATION in the Civil Law, is put. ction of the Præfect of that City: Wherefore 
ting another Perſon into the Place and Right of they are ſometimes called Regione, Solitæ, becauſe 
him, that in any Caſe, is the proper Creditor. in theſe the Governor of Rome was wont to Exer- 
This is allo ca led Ceſſion. | ö ciſe his Solemn Juriſdiction. This alſo was the 
SUBSTITUTION, is in Algebra or Fluxions, the Ancient Extent of the Power and Charge of the 
putting in the room of any Quantity in an Equa- | Biſhops of Rome, before the Papal Uſurpati- 
tion, ſome other Quantity which is really equal too | 
it, but expreſs d after another manner; and this 
is done, in order to find at leaſt ſuch a proper Ex- attributed ro Suction, which in Reality bave very 
preflion in the Equation, as ſhall Solve the Pro- different Cauſes. As when any one Sucks Water, 1 
blem, or Queſtion propoſed. And in the Knack or any other Liquor up thro' a Pipe; tis common. ö 
of doing this readily, conſiſts the chiefeſt Buſineſs ly thought, that by that Action the Perſon draw: | 9 
of the Operations in Fluxions. the Air up into his Mouth, and that the Water -"- 
SUB-TANGENT in any Curve, is the Line | which is Contiguous to it, follows it by a kind 
which determines the Interſection of the Tangent of Attraction, as if the Air and Water hung to- 
in the Axis. And in any Equation if the Value of gether: And others fanſie that the Air moves in- 
the Sub- tangent come out Poſitive, tis a ſign that to the Mouth of the Sucker, and the Water moves 
duke Point of Interſection of the Tangent and Axis, up after the Air, to prevent a Vacuum, which 
A falls on thar fide of the Ordinate where the Ver- they ſay, Nature abhors. Whereas the rrue Cauſe 
rex of the Curve lies; as in the Parabola and Pa- of this Phænomenon, is only chat the Air and At- 
raboſoids . But if it come our Negative, the Point | moſphere preſſes with its whole weight, uniformly 
of Interſection will fall on the contrary fide of the | on the Surface of the Liquor in the Veſſel, and con- 
Ordinate, in reſpect of the Vertex or beginning of ſequently prevents any one part of the Water to 
che Abſciſſa ; as in the Hyperbola, and Hyperboli- | riſe higher rhan the other there: And if a Pipe 
form Figures. : 5 ] be put inof any tolerably large Bore, and be o- 
And univerſally, in all Paraboliform, and Hyper- | pen at both ends, the Water will riſe within the 
boliform Figires, the Sub-tangent is equal to the Ex- Pipe to the ſame height as without, and indeed a 
Ponent: F the Power of the Ordinate Multiplied into | little higher, becauſe che Preſſure of the Air with- 
the Avſciſſa. | 5 | in the Pipe is a little taken off by bearing againſt 
Ihuhas in the Common Parabola, whoſe Pro- | the fides of the Pipe. Now when any one ap- 
perty 185px=7y. The Sub-rangent is in length | plies his Mouth to the upper end of the Pipe and 
equal to x the Abſciſſa Multiphed by 2, the Ex- Sucks, his Lips ſo ſtrongly encloſe the Pipe, that 
2 of the Power of Y, the Square of the | no Air can get between them and it; and by the 
rainate, That is, tis equal to twice the Ab- voluntary Motion of the Spirits in the Muſcles, 
ſciſſa; and by the 323 e me 8 | the Cavity of his Thorax, or Breaſt is opened 
igures, it mult be taken above the Ordinate in | and en 1 ir in, p 
the Axis produced. Thus alſo in one of the Cu- | tl r 


n. | | 
SUCTION; there are many Effects vulgarly 


there, hath now a much larger Space to dilate its f 

| 1 mou Faraboloids, where pxx=»»y, The ſelf in, and conſequently cannot uo] ſo ſtrongly 

0 cope of the Sub-rangent will be? of the Ab- 28 the upper end of the Pipe, as it did before 1 
„ —— | ; the Cavity of the Tho - 9 
n 36] Thus in the Figure annexed, you will ſee thar | y of the Thorax was ſo enlarged, and 


when the Weight of the whole Atmoſphere kept 
its Spring bent. And that Weight or Preſſure be- 
ung now taken off by the Lips of the Man that 
Sucks, the Equilibrium is deſtroyed, the Air Gra- 
vitates on the Surface of the Water, but cannot 
do ſo onthe upper Orifice of the Pipe, becauſe the 
Juncture of the Lips takes it off; and the Spring of 
the Air included in the Thorax, being weakened 
| 7D 2 by 


of | ; the | | 


—_—_— 


are found there in nearly an equal Quantity; but 


He ſuppoſes it alſo to look as bright as the Body of 


this Armoſphere, and nor the very Body of the 


The Power of its Gravitation or Attraction to- | 
| | 
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by the Dilatation of its Cavity, it cannot preſs ; wards its Centre. Theſe prove its $9 


N 
lidity, a 


ſo hard againſt the upper Orifice of the Pipe, as its Opacity, he concludes, from the diſappearin : 


the Water will do againſt the lower, and conſe- the Solar Spots in the Limb, and their not 
* the ing backwards, as they would ſeem to do 


quently the Water muſt be forced u 
Pipe. Tis much the ſame thing in the Suction of 
a common Pump : The Sucker being right, rakes 
off entirely the Preſſure of rhe Atmoſphere on the 
Surface of the Water within the Barrel of the 
Pump, and conſequently the Armoſphere by irs 
Weight muſt force the Water up to make the Eat 
librium. See Hydroſtat icks. 

SUFFRAGAN, is a Titular Biſhop, appointed 
to Aid and Aſſiſt the Biſhop of the Dioceſs, and 
by 36 H. 8. c. 14. every Biſhop is Empowered to 
Ele& two Honeſt and Diſcreet Spiritual Paſtors, 
which fhall be called B:hops Suffragan,. 

SULPHUR, Sir I. Newton, on very good 
Grounds, concludes, that the common Sulphur is 
Compoſed of Volatile and fixed Parts, ſtrictly ad- 
hereing to one another dy Mutual Attracticn, ſo 


that they will both Sublime rogether ; for by diſ- 
folving Flowers of Sulphur in Oil of Turpentine, 
and then Diſtilling the Diſſolution, tis found that 
Sulphur conſiſts of a thick, Volarile and Inflammable 
Oil,or of a fat Bitumen, an Acid Salt, and a very fix d 
Earth with a little Metal. The three firſt of which 


chere is only a very ſmall Proportion of the laſt. 
The Acid Salt being diffolved in Water, is the 


return. 


ik the 


Body were tranſparent as the Atmoſphere ;, : 
de i, 6þ 


the Flame of a Candle, or the Radiati 
Light about the Nucle:s of a Comet, An : 
as well as thro' its Beard, the ſmall fix d g 
may be ſeen. 5 
He thinks the Superficial Parts of rhe Sun 
confiſt of Bodies Similar to our Nitre and 6 
phur, and that theſe are ſet on fire; and 8 
quently that the Phyſical Cauſe of its Licht ” 
the actual Burning or Fire of its Superficial we 
Nor can there be any Objection of Moment 
brought againſt this Hypotheſis, from the dan 8 
of the Sun's Fire being burnt quite out in ſo 3 
ooo Years as it hath been in being; for (faith 10 
ſuppoſing it to have grown ſome Minutes leſs nc. 
it began to give Light, none can contradict it by 8 | 
ny Obſeryations we have on Record: For fut. 
poling we had Obſervations Aſtronomical of 45; 
Years ſtanding, as we have none above 2000 of 
that kind; and allowing that the Sun's Diameter 
had been then obſerved to be as many Minute, ag - 
it is now; yet could ir not be thence concluded 
that the Sun did not loſe a Mile in Diameter eye. 
ry Year, ard conſequently be now 400 Miles le 
in Diameter than it was then. For ſince his Dia- 


ſame with the Oleum Sulphuris per Campanam. 


meter is near 87 times greater than that the 


SUMMATORY Calculus, according to ſome, is 
the ſame with the Calculus Differentials of Leibuitz ; 
but more properly Summatory Arithmetick, is the 
Att of finding the flowing Quantity, from the Flu- 
xion; and ſoit is the ſame with the Calculus 
Integralis. See Hays's Fluxions. | 
SUMMONER, or Summonitcr, an Apparitor, 
who is to Cite in Offenders, to appear at a certain 
Time and Place, to anſwer to the Charge exhibi- 
ted againft them. 155 | 
SUMMUM Bonum, or the chiefeſt Good of Hu- 
man Nature, is that, which by irs Enjoyment renders 
truly and compleatly happy: The Schools diſtin- 
gYiſh this chief Good of Man, into that which is 


ſimply and adequarely fo, and beyond which there 


can be no other; and into a leſſer and Subordi- 
nate one, which is in ſome meaſure attainable in 
this imperfect State; and this laſt they call Felici- 
tas Viatorum, and the former Felicitas Comprehenſo- 
rum. IE „ 
SUN, Dr. Hook, in Opera Peſt. p. 89. from all 
his and others Obſervations, thinks it reaſonable 
to conclude, That the Superficies of the Sun is 
covered with an Air, or Atmoſphere, or ſome o- 

ther Fluid Body: And that this Atmoſphere, 
tho poſſibly 8 o times thicker and higher than that 

about our Earth; yet in compariſon of the vaſt 
Diameter of the Solar Body, becomes wholly in- 

viſible to us, tho aſſiſted by the beſt Teleſcopes : 


the Sun it ſelf, and that it 1s really the Shell of 


Sun that Shines. And from hence he faith, that 
all the Phznomena of the Maculæ and Facule of 


the Sun wi! be Solved ; and that they are only | went ſo near the Sun, as that it acquired 4 
Clouds or Smoaks in this Atmoſphere. 


N 


The Sun its ſelf within this Atmoſphere, he 
concludes to be a Solid and Opacous Body (p. 91.) 


from theſe Reaſons (1. The Conſtancy of its Ro- Solid Matter, 1 ke the Planers, but heated to a e, 


% aa 1 85 
3 5 108 0 
ry intenſe degree, they may be many Mi. 555 


ration. '2.) The Fixedneſs of its Axis. (2. 


Earth; which latter he ſuppoſes 8600 Miez 
then the Sun's muſt be 696000 Miles. Nuy 
4000 is but a 174th part of that Diameter, and 
conſequently would have diminifhed i- bt of a 
Minute, which is a much leſs Quantity than the 
Ancients pretended to obſerve to. 

But ſuppoſing they could have obſerved even 
to Seconds, yet that could not have contradiqted 
it ; becauſe tis poſſible the Sun way have ap- 
proached as much nearer us as that Diminution 
amounts to; and for which, he ſaith, he could 
{hew a Reaſon. 1 

Sir J. Newton, alſo in his Opticks, gives good YH 
Reaſons, to ſuppoſe the Sun and fixed Stars to be # 
great Earths, vehemently hot; whoſe Heat is con- - 
ſerved by rhe greatnefs of their Bodies, and the 
mutual Action and Re- action between them and 
the Light which they emit ; and whoſe Parts ate 
kept from fuming away, not only by their Fixit, 
but alſo by the vaſt Weight and Denſity of the 
Atmoſphere's Incumbenton them, and every way 
ſtrongly compreſſing them, and Condenſing the 


Vapors and Exhalations which ariſe from them, 
The Light ſeems to be emitted from the Sun and 
fix d Stars (which probably are Suns to other Sy- 
ftems) much after the manner as Iron, when hea- 
red ro ſuch a degree as tobe juſt going into Fuſion 
by the vibrating Motion of its Parts, emits with 
Force and Violence, Copious Streams of Liquid 
Fire all around: Great Bodies muſt preſerve 
their Hear longeſt, and that perhaps in the Pro- 
portion of their Diamerers. 
Sir I/. Newton hath made it probable, that the 
great Comet in the Year 1680, in its Pe. 


Heat which would not enrir-ly go off in 50000 
Years. Whence we wav gueſs, that if the Sun 
and fix d Stars be only Collections of Denſe and 


18855 without loſing any confaderable part * — 
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| According to Caſſini, rhe Sun's diſtance from 
the Earth is 172800000 Miles Engliſh. 
The Phznomena of the Sun's apparent Motion 


round the Earth, on which the Theory of this vaſt | 


Body is Eſtabliſhed, are by Aſtronomers obſerved to 

de theſe : 3 

4 : That the Centre of the Sun's Body moves Annu- 

ally in the ſame Plane of the Ecliptieh, and ne- 

der deviates from the Line ſo called, Ws 
Which apparent Motion of the Sun doth in rea- 


ty belong to the Earth; which being ar firſt pur 


into ſuch a Motion, and with ſuch a Direction by 
the Great Creator, will always continue to move 
after the ſame manner ; fince here none of thoſe 
diſturbing Forceshave any Place which render the 
Motion of the Moon ſo irregular. Of which in 
its proper place. © IN - 

2. But the apparent Motion of the Sun in the 
Ecliptich,is very unequal ; for a little after the Ver- 
nal, and a little before the Autimnal Equinox, he 1s in 
the Mean between the Extreams of hy Motion; but 
by Motion is moſt ſwift a little of ter the Winter Sol- 


| ſlice, as ti always moſt flow a little after the Summer 


one every Year. | : 

All which ariſes from the Earth's Revolving not 
in a Circle, but an Ellipſis in one of whoſe Fei or 
Umbelici the Sun is placed. And with this Law 


alſo, rhat the Areas deſcribed by Lines drawnfrom | 


the Earth tothe Sun, ſhall always be equal, in e- 
qual and proportional Times. 

In the Figure annexed, let the Sun be in the 
Point I, and let the Curve FD EK. be an Ellipſis, 
or the Annual Orbit of the Earth's Centre Reyol- 
ving round the Sun, and repreſented by B. 
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Let the Point H be the other Focus, and C the 
Centre of the Ellipfis ; KD its great Axis, or the 
Linea Apſidum; and D the Aphelion, and K the 
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be double to that between K and I, ſhe will more. 
twice as faſt in the Perihelion as in the Aphcli- 
on. OE. | | | 
2. And from this Figure, twill be apparent, 
that the Sun's Diameter will appear greater when 
the Earth is in her Perihelion, which is a little af- 
ter the Winter Solſtice, and leſs when ſhe is in her 
Aphelion, which is a little after the Summer Sol- 
ſtice, as is found by Obſervation. And this dif- 
ference in his apparent Diameter, ſhews alſo that 
the Earth moves not in a Circle, but an Ellipſis 
round the Sun. 7 

4. Thoſe Places in the Ecliptick, in which 
theſe greateſt Differences of the apparent Motiong 
and Diameters of the Sun happen, in proceſs & 
Time are changeable, and do move forward (or in 
Conſequentia) equally, For tho the Aphelia and 
Nodes of the Planets are really at reſt and im- 
moveable ; yet becauſe of the Annual Ceſſion of 
the Equinoxes in antecedentia, they appear to be 
moved forward juſt rhe ſame quantity. 5 

5. If you ſuppoſe the Ecliptick to be biſſected 
in the Equinoctial Points, the Sun appears to ſtay 
about 8 Days longer in the Northern than in the 
Southern half of that Circle. 

For the Elliptick Orbit of the Earth will be cut 
unequally by a Line paſſing thro the 2 Equinccti- 
al Points: The Perihelion not being far from the 
Winter Solfticial Point, the Equinoctia! Points 
will not be coincident with che longer Axis, but 
almoſt with the Latus Rectum; for in the Figure 
above the Line of the Equinoxes QR, is not 
much different from N M the Lotus Rectum. 

But this Inequality of che Sun's apparent Moti- 


on, is not now the ſame as it was in Ptolemy's 


Time, and is continvally changing, and in pro- 
ceſs of Time the n Points will come ro 
be in K and D; and then there will be no diffe- 
rence in the Time of the Sun's Stay in either Seg- 
ment of rhe Ecliprick : But after this it will en- 
creaſe again, and then again decreaſe as now, if 
the Earth's Annual Motion be continued. "8 
6. And yer the Spaces or Times of the Earth's 
entire Revolution in her Orbit, are all equal one 

to another, and are what we call Years, contain- 


[ing each 365 Days, 5 Hours and 49 Minutes near- 


7. The Angle of the Inclination of the Planes 
of rhe Ecliprick and Equaror, or the Sun's greateſt 
Declination hath been always invariably the ſame, 
di. 23, 30. | EP . 

8. The Sun's Diurnal Parallax is almoſt inſen- 
ſible, and his Menſtrual Parallax is fcarce 15 Mi- 
' nares of a Degree. VE 
And this is of the greateſt Uſe in Aſtronomy 


Perihelion of the Earth. F E is the leſſer Axis, throughly to underſtand; nay, of ſuch an abſo- 
IC or CH is che Eccentricity, or the diſtance be- lure neceſſity, that without its knowledge, neither 
tween the Centre and che Frei. Let MN, or OP the Diſtances nor Magnitudes of the Sun or Planets, 
be the Latus Rectum of the Ellipſis, and let the 


Right Line A B-bifſe& the Angle HBI. Now 
ſince by Lines drawn from its Centre to the Sun, 
the Earth deſcribes always Areas proportional to 
the Times of its Motion in the Orbit, it will de- 
ſeribe equal Areas in equal Times: Bur ſeeing 
the Line BI grows longer towards, and at the A- 


can be obtained to any tolerable Certainty. 85 
There have been 3 ways made uſe of by Aſtro- 
| 2 to find the Sun's Horizontal Paral- 
3 . 

1. That ofthe famous Hipparebus, which proceeds, 
on the Theorem which our Mr. Horrox hath accurate- 


ly deſcribed and explained, and which ĩs exactly and 
pt af Wi BY Bo e \ wil, , an 
5 phelinn, and ſhorter, at and about the Perihelion, Geometrically certain, and would do if che Paral- 
= The Earth muſt move ſlower in the former, and] lax of the Sun were any conſiderable quantity; but 
Re) 3 8 8 8 ang 38 * - that we can accurately conclude from it, is, 
b y or the Earch's Courſe in her Orbit, will al-] that it is not ſo: and conſequently th iftance. 
# ways be in a reciprocal Ratio of her diſtance fron alt . 


the Sun; ſo rhat if che diftance between D and 1 


of the Sutis yaſtly great. See Mr. N Viſton's Fe 
| : ect. 
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the Time of the Half moon, or the DichotomiZation crometer; fince the part of the other may he ( 


And this depends on a Method of determining 
firſt the Parallax of Venus or Mars. | 

The Anndal Parallax of the fix d Stars, being 
by late Obſervation eſtabliſhed : The Coperni- 
can Syſtem is ſo too, and the Proportions of the 
Diſtances of all the Planets from the Sun are gi- 
ven. And ſince tis clear inthat Syſtem, that not 
only Mars and Venus, but even Mercury, do ſome- 


times come nearer to the Earth than the Sun ever 
doth ; and conſequently muſt have all of them a 


grearer Parallaxthan the Sun ar ſuch rimes ; from 
hence it is manifeſt, that if we can get the Paral- 
lax of Mars, when in oppoſition to the Sun, or 
that of Venus and Mercury, when in Conjunction 


with him, the Sun's Parallax will be diſcovered. | 


Indeed, as to Mercury, he is uſually ſo hid in the 
Sun, and his Motion is yet ſo indetermined, that 
nothing certain can be eſtabliſned about his Paral- 
lax. And the Conjunctions of Venus and the Sun 
are ſo rare (and that Time only is proper for it) 


that its Parallax 1s as yet not accurately enough de- 


termined. © 
Lhere remains then Mars only, who being 
ſometimes diſtant from the Earth, bur half as far 


as the Sun; and being at ſuch Times, when he is 


in Oppoſition to the Sun, very Conſpicuous and 
fit for Obſervation, is much the moſt fit Planet 


for our preſent Purpoſe. Caſſini ſeems to have 
been the firſt that thought of, and practiſed this 


way; but our Mr. Townley's Invention of the Mi- 
erometer, hath been very ſerviceable to him in it, 


as well as of the greateſt Uſe in other Aſtrono- 


mical Obſervations. Before we deſcribe the Me- 


thod of Caſſini for finding the Sun's Parallax, I| 


muſt remind you, that the Parallax of Mars, for 


:nftance, is only the difference berween the appa- | 
rent place of that Planet, with reſpect to the Earth's ' 


Centre, and toa Point on its Surface, when the 
Planet is exactly in the Obſerver's Horizon. Thar 
is, you muſt ſuppoſe two Obſervers, one with his 
Eye at the Earth s Centre, and the other Eye at 
the Earth's Horizon, at che other Extremity of a 
Semidiameter of the Earth, whoſe Poſition is 
Normal to that Line which connects the Earth's 
Centre, and that of Mars; the latter being accu- 
rately in the Horizon of that Obſerver, who is 
ſuppoſed at the Surface. And thus, for inſtance, 
the Moon's Parallax may be obtain'd by the Ob- 
ſervations of two Aſtronomers at the ſame Minute 
of Time, if the be Vertical to one of them, and 


Horizontal to the other; becauſe the Moon's Place 


to the Vertical Obſerver, will be the ſame, as if he 


this Method, with good Inſtruments, will a: * 


bath this great Advantage in it, that i; may 1 
one Astro. 


e and Mi. 

up. 
i a 1 

now take Blanchinus his Account in the Lei ch 
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ſented by the Motion o the Line DH, round] 25 


a Centre, in the Plane of the Equinoctial. ſo 
form the Circle HM K, » lo as to 
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which the Planet is ſuppoſed to deſcribe in 24 
Hours round the Earth, without any regard now 

to any other Motion. Then if you ſuppoſe this | 
Circle ro be divided into 24 equal Parts, thro 
each of which a Plane ſhall paſs at right Angle 
to the Equator, and alſo thro the Centre D; 
theſe Planes will be the Planes of the Hour Cir 
cles, and will alſo be Meridians, with reſpect 7. 
Places on the Earth. Let the right Line L# 4 
be one of theſe Planes, or the Meridian of rhe 
Place A in the Earth's Equator ; where an Ober. 
ver ſees the Planet Mars, and the fix d Star 8 
one and the ſame rigbt Line. Now if the tf 
and the Planet had only the ſame Diurnal _— 
they would be both together again at the ſam 


Place, or inthe ſame right Line, at the — i = 


- * F.-Y 5 1 g 
3 + 5 ns SN 
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3 — e F e 7 imagined to paſs thro?! our Eye, and the Star 
Hours ; and it che 1 n . en be Parallet © the Earth Axis; "chat Plane muſt be 
quable, in fix Hours the Llaner ; -hr Angles with that of the ſenſible Hour-Gircle of 6,and in which 
in che right Line E MN ET 4 len the Star muſt neceſſarily be. But Mars will ap- 
the Meridian LED, or for 1 0 Eye placed at pear to differ from this, by ſo wany Minutes of 
Hour Circle ol, 6... ry 2 tho Phnetind his Parallel, ds are the Number of his Parallax. 
the Earth's Centre would a way 1. e ee Counting therefore by the Pendulum, the Seconds 
the Star in one and the ſame * 13 Gel. ck Time” which intervene between the Tranſit of 
junction together, whether "6 rhe” b c to an ye | Mars; and of the fix d Star, and allowing four ſuch 
ny other Hour Circle. N cant e . 4 Je Seconds fer overy Miame of 4 Degree, you will 
on ra 3 3 580 the ür d Star and | have the Quantity of 27. Ag 0 15 Fe e 
unde : N 3 ich is th ax of the Planet lougir. 
the Planet will appear to _ ro _ 1 wh 2 4 hank yr hah Tins 18050 Sek x 9 
Line AHL, dug how ef Of = 3 muſt next ſhew you: In the common Focus of the i 
chat of D 1 4 2s the 1 Circle of 6) Mars Object and Eye-glaſſes of the Teleſcope you obſerve 
ar e euch but the | with, there mult be placed ar leaſt 4 fine Threads 
will appear to him in the Plane A M, but the , nine 
fix d Star in the Plane A R. To him therefore 
Mars will either appear Retrograde, or to move in 
Antecedentia, or the Star to move in Conſequentia, | 
alcho in reality both are ſuppoſed to have the ſame | . 
Diurnal Motion. And tho he knows that rhey| | Es. | 
are both at the 6 Aſtronomical Hour Circle, yet e 
Mars will appear to be paſt it, before the 6 Hours | 
are expired: Becauſe che ſenſible 6th Hour, with 
regard to the Place A, is not the Plane FDR, bur | | 
AP N. And the difference of Time intervening | 
between Mars coming to the Senſible Hour Circle 
of 6, and the Rational or Real one; which may be 
called the Planet's Horgry Parallax, is meaſured by | 
the Ark of the Equator P M, which Mars by his | — 
Motion deſcribes. And the Quantity of this Ark, C 
is equal to that of the Angle PA M, or its Alter- | 
nate AMD; that is, equal to the Angle of the | 
Earth's Semi-diameter, when ſeen in Mars, and „ CFO 
this is that Parallax of Mars which we have been | or Hairs interſecting one another at fiplir Anglcs . 
ſeeking. Whercfore if the Ark P M be juſt one | and the Teleſcope furniſhed with its Micrometer 
Degree, Mars will appear ro have paſſed the Plane | muſt be ſo moved up and down, till that fix d Star 
AP, 4 Minutes of an Hour before the 6 Hours | which is then neareſt the Planet AM thall appear 
would be expired in his paſſing by the Meridi- » "a along one of the Hairs, as the Image of 
an. the Planet moves inthe Teleſcope, as ir mult do. 
The further Mars moves from the Earth, the leſ- Parallel to the Equator; for Now the | 3 
{er will be the Angle of its apparent Semi- diame- in chat Poſition, be alſo Parallel to the Equator 5 
ter in Mars, and conſequently the leſſer will be the | and the other, Hairs which croſs thern at righr An- 
above-mentioned difference of Time between the | gles, will anſwer to the Circles of right Aſcenſion. 
Tranfir of the Planer by the Senſible and Rational] Ag in the Figure annexed, where the two Parallel 
Hour-Circle of 6. — „ Threads 4 B, and C D have 2 others, AC, and 
And if his Elongation from the Earth could B D, placed at right Angles to them, juſt as the 
come to be ſo great, as that of the fix d Stars; the | Equator and all ics Parallels do Interſect the Me- 
Angle ARP, or its Equal NA R would then vid ans, or Circles of right Aſcenſion always at 
come to be ſo very ſmall as to be ſcarce ſenſible; right Angles. The Obſerver then muſt wair - 
fo that when the Star is in the Plane DR, it would | while with his Teleſcope and Micrometer wg 
appear in that of AN. 5 ſed till the Planet and the fix d Star, being bak 
And by this means a fix d Star, or rather a good carried rogerher by the ſame apparent Diurnal Mo- 
Pendulum Clock, made to move with the Star's] tion, come to one and the ſame Meridian: and then 
Hour, will ſupply che want of another Obſerver, che exact Time of the Appearance muſt be noted. 
inthe Placerepreſented by C. For all that an A-| After 6 Aſtronomical Hours. the fixd Star wil! 
ſtronomer there could do, is. only to aſſure us, that] be come into the Plane of the 6h Mr Se. 
he had feen Mars inthe ſame Plane of hu Metidi-| but Mars will be got chither a 1; * e rag, 
- of our Sch Hour Ci wen | vill be g er a little before the Star- 
au Or Or '0u our Circle, When ne appears to] About the Hour of 6 therefore the Teleſcope muſt 
us in another Poſition. But this our Clock can EF 90 


| ; 3 be uſed again, and the Haits retaining thei 
inform us of, by 2 us that Time after Mars | mer Position, aining their for- 
nath Tranſited our Meridian. For fince tis 


he Hoe Cf dr: be brought into the Plane of 
| ; e r | | 
plain that the Star L, in 6. Hours after ir hath paſ- the Hour Circle of 6, and there fix'd. Tien the 


. : act M | | | | 4 
led our Meridian, will be in the Plane of the Hour ng 4 a . 
Circle DR, we ſhall know the Star is actually in 


— — 


5 the Tranſverſe Hai 1 a e 15 
ie BI : BOTS. rie Hair ; an "0 15 - 8 
3 18 Plane, by our Clock s Mewing us that the | rence in Time alſo between the Plane ek ol 
. $1 20 is Elapſed. And becauſe, with regard to the] Stars coming thither afterwards, muſt be nicel 
21 x d Stars (whole diſtance is{o immenſe) the Plane counted, as being the Ti 3 : NE 7 
5 of the Senſible Hour Circle of 6, is Coincident with] Parallax of M ars, ot the Horary 


chat of the Real ene; if when & Hons which being turned into 
- ; rs are paſt | Parts of a Degree, "Sp" 
fromthe Stars Tranfiring our Meridian, a Plane ' © © 0% ſhowed, ie the, 
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SUN SUP 
Horizontal Parallax of the Planet requi- 5 | Þ Poa 
E red. | 5 | Mercury 
v By on * ＋ = 5 5 f _ Caſſini at | Venus 
Paris, found the Farallax of Mars ro be about 2 u N: 75 | 
Seconds, and certainly not more, bur elf. 3s : 15 dates ＋ | | 
little leſs. 1 8 1 
Having thus gain'd the Parallax of Mars, let Saturn 
us next endeavour to obtain by it the thing at Sun 
firft propoſed, that is, the Sun's Horizontal Pa- 
rallax, which will be eafily had from that of the 
Planer Mars. For fince, at this time of Obſervart-| Mercury 
on of the Martial Parallax, f. e. when Mars is in| The Time of Venus 
Oppoſition to the Sun, the Sun muſt be more than] the Periodic Earth Sis 
twice as far diſtant from the Earth as the Pla-] Revolution of ) Mars 
net Mars is, the Sun's Parallax can't be quite half | Fupiter 
ſo much as that of Mars; and therefore may be ac- Saturn 
counted not to be above 10 or 12 Seconds at the f 
moſt. And this agrees with the Obſervations of Fein 
Venleline, and thoſe made by Caſſini about the Pa- 
rallax of Venus alſo. | 1 
Suppoſing then the Sun's Horizontal Parallax to 
be about 10 Seconds, his Diſtance from the Earth 
will be thus found: As the right Sine of 10 Se- 
. conds is to Radius, fo is the Earch's Semi- diameter 
. in 72/1/92 Statute Miles, to the Sun's diſtance in 
i the ſame Miles; and this way the Sun's diſtance | 
* is found to be about 81000000 of our Miles. - 
1 The Sun's true Diameter may alſo by this means 
5 be had; for as Radius is to the Sine of the Sun's 
* apparent Diameter, viz. 31 Minutes and a half, 
. ſo is the Sun's diſtance above found to his real or 
true Diameter, or about 800000 Miles En- 
FJ Indeed the true Magnitude of the Sun's Body Zo GOK 
1 5 cannot be determined from hence, becauſe that 
4 depends alſo on his Denſity, which cannot be 
found this way. | | 
From this uſual way of finding the Sun's Ho- 
11zontal Parallax, the Aſtronomers draw theſe and | A 
ſuch like Conſequences. 8 | M 
1. That is eaſier to determine the Annual Parallax B 
of the fix'd Stars, than the Sun's Diurnal one. For 
ſince the Annual Parallax of the fix d Stars, is at 
leaſt Quadruple of the Sun's Diurnal one, as the 
Parallax of Mars, by [whoſe Knowledge the Solar 
one was found, isalmoſt double of it ; ir muſt be 
better ſubject to Aſtronomical Obſervation, and be 
capable of a Determination twice as accurate. 


2. In Aſtronomical Calculations by the Tables, this} SUPERIOR Planers, are Mars, Jupiter and Sa. 

Parallax of the Sun may generally and ſafely be neg-| turn: They are ſo called, becauſe they move in 

lefied; for ſince it doth not arife to above a 6th | Orbits round the Sun, which are larger than that 

part of a Minute of Time, it will be ſcarcely con- | of our Earth, and fo are above us with regard to 

ſiderable; our preſent Aſtronomical Tables not] the Sun, and never can come between the Earth 

i being capable of bringing us to a greater Accuracy | and him. The Theory of the Motions of theſe 

1 and Exactneſss. „ | Superior Planets, to an Eye placed on the Earth, 
| 3. The Earth's Diſtance from the Sun being given, | are theſe ; | | 1 

the Diſtances the other Planets, both from the Sun 1. That beſides their apparent Motion from 

| and the Earth are alſo given; and in the following] Eaſt to WR, which the Diurnal Rotation of the 

! Table you have their Diſtances from the Sun, their | Earth occaſions ; they appear uſually ro move allo 

Diamcters, and the Times of their Periodical| ſlowly from Næſt to Eaſt, and to make entire Ke 
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Revolution. volutions this way; as in reality they do in thel 
r Orbits round the Sun. But Mars moves faſt: 
Mercury ” 32000000 | than Jupiter, and Jupiter than Saturn, in propor- 
Venus PS I 59000000| tion to their ſeveral Diſtances from the Sun. 
| The Earth C Is diſtant from the  81000000| 2. But ſomerimes they will alſo ro an Eye * 
j Mars Sun of Engliſh Miles J 123000000 | our Earth, appear to move the contrary way fran 
0 Jupiter J 424000000 | Eaſt to Weſt, which was a great Difficuity in the 
547271 


| 777000000, old Aſtronomy ; but may eaſily be Solved by the 
_ Conſideration of rhe following Diagram; in — 
. | | ler A be the Sun, MG B the Orbit of che Eat. 4 


| | b 2 G towaſcs 
ol. : | - in which it moves annually from M by 1 


SUP 


. . 
. 4 „ 
5 . U { ' 
r — ——_— of 


B from 1e to Exft 3 let the Circle QRS be the 


Orbit of any Superior Planer moving the fame 


Wegs rhe Earth. Let the Circle T VX repre- 
5 ie Sohere of the fix'd Stars ſuppoſed at an 


immetiſe diſtance, and with reſpect to which the 


6 tion and Stations, Sc. of the Planets 
* For tho! to an Eye placed iti the 
Sun at A, the Planets would appear to move al- 
ways uniformly an equally forward in cheir Orbs, 
3s in reality they do; j et to an Eye placed on the 
dur face of our Earth, the Phænomena will be ve- 
ry different, and the Planets will appear ſome- 
times to be Retrograde and Stationary in their Mo- 
tions, as well as at other times direct. For ſup- 
poſe the Earth at M, and Jupiter in C, while 7. 

ter moves from C to R, and deſcribes the Ark 
CR, apart of its Orbit round the Sun in A? The 
Farth, becauſe its Angular Motion is much more 
Swift, will deſcribe the Ark MG; ſo alſo while 
Jupiter deſcribes the Ark RE, the Earth will 
move from G ro B. Now while the Earth is de- 
ſeribing che Ark MK, Jupiter will appear to be 
moving 4 little forward; but whilſt the Earth 


moves thro' the Ark K G, Jupiter, tho in reality 


il! progreſſive or direct, will appear to be Retro- 


grade, and to move backward from F to O. Nor 


can it be otherwiſe while the Earth moves from 
Gro D, and while Jupiter deſcribes the Ark RE. 


But when the Earth comes towards B, then the 


Planer will appear a little dire again, and his ap- 
parent Progreſſive Motion will for a while conti- 
nually encreaſe. i : 
K or D, the Planer will appear ro be Stationary in 
F or H. So thar 'tis obvious to ſee rhat the appa- 
cent Morion of the Planets will be very irregular 
and unequal, ſometimes ſwifter, and iomerimes 
flower, according to their Pofirion, with reſpe& 


to the Earth. 


3. The Progreſſive Motion of every Superior 


Planet will be ſwifteſt in his Conjunction with 


the Sun, as his Retrograde Motion will be ſwifteſt 
in his Oppoſition. For the apparent direct Moti- 
on of the Planet in his Conjunction, ariſes from 
the Sum of the Motions of the Earth and Planet 
then moving directly contrary one to anorher ; 
and the Retrograde Motion in the Oppoſition 
ariſes from the greateft Exceſs of all the 
Terreftrial Motions above the Planetary, both 
from there being then the leaſt diſtance be- 
tween the Earth and the Planer, and from the 
Paralleliſm of their Motions at that time, 


as is clear from the Conſideration of the Fi- 


gure. 2 

 SUPERFICIES, there are frequently placed 
upon a Sector, 2 Lines (one on each Leg) which 
Mr. Gunter calls very properly Lines of Superficies, 
They are made by finding mean Proportionals be- 
tween the two Homelogous Sides, and the hun- 
dredth part of ſuch a Side, or by a Table of 
Square Roots; which Roots may be taken outof 
the Diviſions of the Linesof Lines, and they will 
kive the proper Diſtances from the Centre, where 


oe 10 (or 100) unequal Diviſions muſt be pla- 
ced. N go | 


The Uſes of the Line of Superfictes. 


i, To find the Proportion between two or more Simi. 


lar Superficies, 


And when the Earth is near 


Take one of the Sides of the greater Surface, 
and put it over from 10 to 100, at the end of the 
Line of Superficies, Then take the correſpon- 
ding Sides of the Similar Surfaces ſeverally, and 
carrying the Points of rhe Compaſſes ſo that they 
fall on theſame Number on each Leg, they will 
there ſhew the Proportion which they bear to 
100. 

2. To augment a Surface, or to diminiſh it in 
a given Ratio, as ſuppoſe in the Ratio of 2 
to 5. 

| Take the Side of the Surface, and to it open 
the Sector in the Points 2 and 2, in the Line 
of Surfaces, and letting the Sector lie, the di- 
ſtance between 5 and 5, will give you the 
Side of a Similar Figure, whole Area ſhall ex- 
ceed that of the given one in, the Proporti- 
on required. And proceed vice vers, for dimi- 
niſhing. 5 8 5 

3. To Add together, or to Subſtratt one from ano- 
ther, Similar Sur faces. 5 

Firſt find the Ratio between the Surfaces by 
Prop. 1. and then Add or Subſtract the Numbers, 
expreſſing thoſe Proportions by Prob. 2. and ther; 
8 or diminiſh by the precedent Pro- 

em. 

4. To find the Ratio between Unlike or Non-Simi- 
lar Surfaces. 5 | 

Find firſt Squares equal to thoſe Surfaces, and 
then thoſe being Similar Figures, you may eaſily 
find the Ratio they bear by Prob. 1. | 
SUPREMACY of the Queen within her Do- 
minions, is declared by che 37th Article of the 
Church of England, by Can. 1. and 2. by Stat. 
25 H. 8. c. 19, 20, 21. and by Star. 1 Eliz. 1. 
ro be Power of Soveraignty and Rule over all 
Perſons born within her Majeſties Dominions 
and Realms, of what Eſtate ſoever they be, whe. 
ther Eccleſiaſtical or Civil (or Temporal) ſo as 
no Foreign, nor other Power, mall or ought. 
to bear any Superiority over them. This Su- 
premacy chiefly conſiſts in the following Inſtan- 
ces. = 1 


1. That the Archbiſhops of either Pro- 


vince cannot Summon their Biſhops and Cler- 


y to Convocation, nor exact any Canons 
without the Queen's expreſs Conſent, by 
25 Hen, 8. c. 19, Whereas before that Act 
the Convocation was often called, and Laws 
were made by it for Governing the Church, 
without any Authority from the Crown. 8 

2. In that there lies now an Appeal from the 
Archbiſhop ro the Queen in Chancery, and on ſuch 
an Appeal, a Commiſſion under the Great Seal is 
to be directed to certain Perſons, whereof com- 
monly half are Lay-men, and half Clergy-men ; 
which is called the Court of Delegates ; and 
which finally determines all Ecclefiaſtical Cau- 
ſes, by 25 H. 8. c. 19. tho! ſometimes a Re- 
view is granted. Before this Statute, the Ap- 
peal from che Archbiſhop's Court lay to the Peo- 


ple only. | 


5 
. 


3. The Queen can grant Commiſſions for vi- 
firing ſuch Places as are exempt from the Juriſ- 
diction of the Biſhops and Archbiſhops, and Ap- 
peal lies from thence to the Queen in Cban- 
cery: Whereas before 25 H. 8. the Pope could 


caly viſe chem, and receive Appeals from choſe 


7 F 4. Per- 


tor, tis divided into 100 unequal Parts, and 


Number of Men into a proper form of Bat- 


_ #lian hath a particular Book on this Subject, 


tis, which we call Erching. He faith the Tralians 


'SYN 
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4. Perſons in Holy Orders are not, as formerly, 
exempt from rhe Queen's 'Temporal Laws, any 
more than Laymen. And | | 

5, Now the Biſhops and Clergy neither Swear 
nor pay any Obedience to the 1 but mul 
take the Oaths of Allegiance and Supremacy to 
the Queen, c. 

SURFACE Line, or Line of Superficies, is a 
Line placed by Mr. Gunter on each Leg of his Se- 


numbred with 1, 2, 3, 4, Sc. to 10. See Superfi-| 
CIS. x 
SWALLET, inthe Lead-mines in Mendip, is 
their Term fora Quantity of Warer which breaks 
in vpon them in their Work ; when they meer with 
it they drive an Adit on a level till it is dry. See 
Lead. , 
SYMPATHY is an Agreement of Affections 
between two or more Perſons ; ſome have thought 
that there is alſo a Sympathy between ſome 
Natural Bodies, or their Particles. Bur this 
ought rather to be ealled a Congrui:y. See that 
Word. a | | 
SYNDICK, in the Civil Law, Is ſome- 
times the Title of a fingle Perſon, depu- 
ted to Act for any Corporation or Communi- 


ry Rent (commonly two Shillings) paid =. 
ſhop at che Time {of the — | hag the K 
very Parcchial Prieſt, For the Biſhops ufed © 
hold their Dioceſan Synods, and to viß 
at e 3 from whence theſe Synodals Fan 0 
c u . 5 - = 
= _ amongſt the Biſhop's Procurations at this 
SYNODALES Teftcs, the Urban | 
Deans were at firſt 15 called, from fr 
gainſt, and atteſting the Diſorders of the Cl 1 
and People in the Epiſcopal Synod. But wh 
1 ſunk in their Authority, the Smodicy/ 2. 
neſſes, were a ſort of Impanelled Jury, confi... 
of a Prieſt and two or three Laymen fo; Hans | 
Pariſh. And ar laſt two for every Dioceſs OF 
Annually choſen, till ar laſt this Office ©, © 
be devolved upon the Church-wardens. 
think our Queſt- men, who are aſſiſtant 
Church-wardens, were called Sideſnen f 
hence quaſi Snod-men. - , 
SYNODALE Inſtrumentum, was the Slow 
Oath that theſe Snodical W/itneffes took, as eg 
our Church-wardens are Sworn to make their ; M 
STORES how « 
I how to Calculate the e ; 
of the True and Mean Syzygies of the _— 
Moon, in order to the Determination of Eclipſes. 


eto 


* 
4 * ? 


— 


ty. ; 
SYNODALS, or Sjncdies, were a pecunia- | vid. Whiſton, p. 145. 
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ABERDERS, or Tabiters, for fo by Cor- 
ruptionꝰtis now pronounced, are the Batche- 
lor Scholars of the Foundation of Queen's 
in Oxon: They were ſo called from a ſhort 
Gown, called Taberd, or Tabert in thoſe days, 
reaching no lower than their Middle-leg ; which 
theſe Batchelor Scholars were then obliged to 


Wear. 


Acricks, is the Art of Diſpoſing any 


tle: The Crecks were very skilful in this part 
of the Art Military ; having Publick Profeſſors 
of ir, who were called Tactici, who were to 
reach and inſttuct their Yourh in this Matter. 


and there is a great deal of it in Arrian, in his 
Hiſtory of Alex. M. and in Mauritius and Leo 
Imperator. | 

TAILLE douce, a Term in Painting, ſignifying, 
as Mr. Evelyn in Chalcography tells us, the Art of 
Sculpture or Chalcography it ſelf. In French it 
ſignifies ſweetly or tenderly cut, and this, whether 
done with the Burin (or Graver) or with Aquafor- 


| tact. 


TAN 


Tenants by their Lords. And this latter Tallege 
of the Cuſtomary Tenants was ſometimes fixd 
and certain, and ſometimes at the Arbitrary Plea- 
ſure ofthe Lord; and it was alſo ſometimes Com: 
pounded for. FOE 

TALUS Superior, in Fortificarion, is the Slope 
on the top of the Parapet; for the Top ol 
the Parapet is made floping, that the Soldi- 
ers may defend the Covert-way with ſmall 
, which they could not do if it were le- 
vel.” 

TANGENT, a Plain is ſaid to be 2 Tar- 
gent ro a Cone, when ttis Coincident with 
two Lines, one of which is drawn on the Sut— 
face of the Cone, and thro' its Vertex, and 
the other a Tangem to the Circle of the Bate, 
meeting the former Line in the Point of Con- 


TANGENT Line, how the Line of Tangents 
and half Tangents are made, you'll find under 
Scales; and thei: Uſes in Projecting and Mcaſiring 
the Parts of Right Cireles in Spherical Projection, 
you have under Spherick Projection. And the 


— 2 


call it Intaghia or Stamp, without any Epithet or 
Adjun& ; and alfo Bolino, which he takes to be 
the moxe ancient and unwarrantable, as imply- 
ing the uſe of the Point and Needle, pat of 


— Etching with Aquafortis ; which is ſometimes ſo 


happily performed, as ſcarce to be diſcerned 


from the fineſt Stroaks of the Bolio, or Graver it 


ſelf. 2 

TALLAGE, was formerly a certain Rate or 
Proportion, according to which Barons and 
Knights were Tax d by the King, and inferior 


Uſe of the Line of Artificial Tangents, in Conſot 
with the Line of Sines and Numbers you have 1 
Plain Trigonometry, Sc. Bur there are ſome o- 
| ther Uſes of the Lines of Tangents and half Tar. 
| gents in Dialling, &c. Sdmetimes on the edge cf 
' Gunter's Sector, you have a Tangent Line, in whole 
end a Pin or Gnomon, equal to Radius is Not- 
mally placed; and by that means the 9-05 
Altitude may be had, by holding the Sector 
Erect, and the Pin Parallel to the Horizon; 
for then the Shadow of the Gnomon, when 
turned to the Sun, will in the Dir iſions 0 


che 


* 
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the Tangent ſhew the Degree of rhe Sun's | 
* Tangent- line is uſed alſo to draw the 
Hour-lines on the Planes of Dials, and is com- 
monly known and ſhewn in almoſt all Books of 
9 Croſs ſtaff there are alſo Lines of Tan- 
gents drawn, one uſually of 36% zu, and another 
of 499 6; which becauſe their middle Points 
are at 20 and 30, are by Mr. Gunter called the 
Tangents of 20 and 30. Theſe Tangents are 
uſed in taking of Angles, the Altitude of the 
Sun or Stars, Cc. as you will find under Craſi- 
7a. 8 | K 
B. Wallis gives an Abſtract of his two 
Methods of Drawing Tangents to Curves, in 
Philoſophical Tranſactions, No. 8 1. which are ta- 
ken from his Conic Sections, and other parts of his 
Mathematical Works. And Dr. Barrow, in his 
fourth Geometrical Lection, p. 40. gives a gene- 
ral Method of Determining the Tangents to all 
cycloide and all other Curves deſcribed, or gene- 
rated after the manner of acycloid. In Led. 9, 10. 
he ſhews how to determine Tangents ro all 
manner of Spiral Curves, and to many Curves 
of other kinds. In Philoſophical Tranſact ions, 
Ne. 284. you have a Method of Tangents, 
by Mr. H. Hitten, taken from the Theory of Maxi- 
ma and Minima, which is very Sunple and Uni- 
verſal. Tf 3 
TARTANE, is a ſmall Veſſel, much uſed in 
the Mediterranean, with but one Maſt, and the 
three cornered Sail, like a Galley ; they Fiſh with 
them on the Coaſts of Spain. 

TASSELS, ina Building, are thoſe pieces of 
Boards that lie under the Ends of the Mantle- 
trees. þ 


bridge, to look after the true Gage of all Weights 
and Meaſures. | | 
TEETH, Mr. de la Hire obſerves, that the Bone 
of the Tooth doth not grow in Adult Perſons, 
bur only the Perigſteum, which is a Subſtance very 
different from the Bone every way. Tis compo- 
ſed, he faith, of an infinite Number of ſmall 
= Threads, which are faſtened to the Boneby their 
$ Roots, much like the Horns and Nails of Animals; 
theſe little Threads grow as the Nails. When a 
part of the Perioſteum is broke, and the Bone is 
laid bare, the Tooth uſually periſhes 
IELESCOPES, (I.) Sir I Newtca in his admira- 
ble Treatiſe of Opricks, p. 59. demonſtrates, that 
the Perfection of Teleſcopes is impeded by the different 
Refrongibility of the Rays of Light ; and not as hath 
been vulgarly ſuppoſed, to the Spherical Figures of 
Glaſſes ; and conſequently, they will not be per- 
tected by Glaſſes of the Figures of the Conick Secti- 
ons, i. e. by Parabolick, Hyperbolick Glaſſes, Ec. 
For having ſhewed the Ratio between the leſs and 
greater Refractions of the different Rays to be ve- 
Ty nearly, as 27 to 28. He faith, thoſe that are 
killed in Opticks will eaſily underſtand, that the 
leaſt Circular Space, into which the Object Glaſ- 
ſes of Teleſcopes can Colle& all forrs of Parallel 
ays, is about the 27 part of half the Aperture 
of the Glaſs; or the 55th part of the whole A- 
perture, and that the F:cus of the moſt Refrangi- 
ble Rays, is nearer to the Object Glaſs than the 
Frus of the leſs Refrangible ones, by about 
27, part of the Diſtance between the Object 


— 


TAXERS, are two Officers choſen in Cam- 


Glais and the Focus of rhe mean Refrangible 
ones. 5 | | 
Andif Rays of all forts, flowing from any one 
lucid Point in the Axis of any Convex Lens, be 
made by the Refraction of the Lens ro converge 
to Points not tod remote from the Lens, the Focus 
of the moſt infrangible Rays ſhall be nearer to the 
Lens than the Focus of the leaſt refrangible Rays, 
by a Diitance which is to the 27. part of the Di- 
ſtance of the Focus of the mean Refrangible Rays 
from the Lens, as the Diſtance between that Focus 
and the Lucid Point from whence the Rays flow, is 
to the diſtance between Lucid Point and the Lens 
very nearly. 5 | 
After this, he ſhews by Experiments, made 
with very great Accuracy, that the Rays of Light, 
which differ in Refrangibility, do not all converge 
to the ſame Focus; but if they flow from a Lucid 
Point as far from the Lens on the one ſide, as their 
Foci are on the other, the Focus of the moſt Re- 
frangible Rays ſhall be nearer to the Lens, than 
that of the leaſt Refrangible, by above the 14th 
part of the whole Diſtance : And if they flow from 
a Lucid Point ſo very remote from the Glaſs, that 
before their Incidence they may be accounted Pa- 
rallel, the Focus of the moſt Refrangible Rays, 
ſhall be nearer to the Lens, than the Focus of the 
leaſt Refrangible, by a 27th, or 28th, part of their 
whole diſtance from it. And the Diameter of the 
Circle in the middle Space between theſe two Fc, 
which they illuminate when they fall here on any 
Plane, Perpendicular to the Axis (which Circle is 
the leaſt into which they can all he gathered) is a- 
bout the 55 th part of the Diau.:erer of the Aperture 


do repreſent Objects ſo diſtinctly. But were all 
the Rays of Light equally Refrangible, the Error 


exprefly by Calculation, p. 70. he proves, that 
the Error ariſing from the Spherical Figure of 
Glaſſes, to that ariſing from the different Re- 
frangibility of the Rays, is as 1 to 8151, and 
conſequently is ſo little, as deſer ves not to be con- 
ſidered. | WER 5 3 

Author, p. 73.) which proves, that the different 
Refrangibility of the Rays, is the true cauſe of the 
Imperfection of Teleſcopes. For the Errors of 
the Rays ariſing from the Spherical Figures of the 
Object-Glaſſes, are as the Cubes of the Apertures 


leſcopes of various Lengths Magnifie with equal 
be as the Cubes of the Square Roots of their 
Lengths ; which doth not anſwer ro Experience. 


rent Refrangibility, are as the Apertures of the 
| Object-glaſles And thence to make Teleſcopes 


of various Lengths Magie with equal Diſtinct- 
neſs, their Apertu, es and CH wught to be as the 
Square Roots of their Leng:hs * And this anſwers 


ro Experience, as is well known. For Inſtance, a 


; Teleſcope of 64 Feet in length, with an Aperture 
of 24 Inches, Magnifies about 120 times with 
as much Diſtinctneſs, as ane of a Foot in 
length, with; of an Inch Aperture, Magnifies 1 5 
times. = 


&- * 


of the Glaſs. So that tis a wender that Teleſcopes _ 


ariſing only from the Sphericity of the Figures of 
Glaſſes, would be many hundred times leſs. And 


There is another Argument (faith our Excellent 


of ſuch Object-glafſes : And thence to make Te- 
Diſtinctneſs rhe Apertures of the Object-glaſſes, 
and the Charges or Magnifying Powers, ovght to 


Bur the Errors of the Rays arifing from the diffe- 


4 


** 


* 


accommodated (ſee Philoſophica! Tranſact ions, N 


had taken the Figure off the Convex, and was 


was cold, I ground it again to give it as true a Fi- 


ble Inequalities all over the Glaſs: And by rea- 


ah 3 4 4. 


TEL. 
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* reaſon of this different Refrangibility, he Facted Rays, cauſed by the like Inequalities 


concludes, chat there can ſcarce be any other means 
ofimproving Teleſcopes by Refractions alone, be- 
ſides that of encreaſing their Lengths 3 for which 
end the. late Contrivance of Hugenius ſeems well 
161.) For in his Aerial Teleſcope the Glaſſes are 
readily manageable, and the Object-glaſs being 
upon a ſtrong upright Pole, becomes more ftea- 
Ay. 
Sir J. Newton, in his Opticks, p. 76. acquaints us 
how he Poliſhed his Reflecting Metal, which he 
uſed in his Reflecting Teleſcope z and which, 
becauſe ir appears to be a much better way 
than in any common uſe J here give the Rea- 
der. 

I had two round Copper-plates, each of fx 
Inches in Diameter, the one Convex, and the o- 
ther Concave, and ground very true one to ano- 
ther; on the Convex I ground the Object Metal 
or Concave which was to be Poliſhed, till it 


ready for a Poliſh. Then I Pitch it over thinly, by 
dropping melted Pitch upon it, and warming it to 
keep the Pitch ſoft, whilſt I ground it with rhe 
Concave Copper, wetted to make it ſpread evenly 
all over the Convex. Thus by working it well I 
made it as thin as a Groar, and after the Convex 


gure as I could. Then I took Putty, which had 
made very fine, by waſhing it from all irs groſs 
Particles, and laying a little of this on the Pitch, 
with the Concave Copper, I ground it upon the 
Pitch till it had done making a noiſe, and then on 
the Pitch I ground the Object Metal with a brisk 
Motion, for about two or three Minutes, leaning 
hard upon it. Then I put freſh Putty upon the 
Pitch, and ground it again till it had done making 
a noiſe, and afterward ground the Object- metal 


upon it, as before; and this Work I repeated till 


the Metal was Poliſhed, grinding the laſt time 


and frequently breathing upon the Pitch to keep it 
moiſi, without laying on any more freſh Put- 
ty. | 

Bur becauſe Metal is more difficult ro Poliſh 
thanGlaſs, and is afterwards very apt to be ſpoiled 
by Tarnithing, and beſides reflects not fo much 
Light as Glats Quickſilver'd over does: I pro- 
Pound, inſtead of Metal, to uſe a Glaſs 
ground Concave on the fore-fide, and as much 


well Quickfiiver'd over; the Glaſs alſo muſt be 
ſtinct. 


ſength, to Magnifie about 150 times: And I ſa- 
tisſied my ſelf, that there wants nothing bur a 
good Artiſt ro bring the Deſign to Perfection. For 
the Glaſs being only after the common manner of 
grinding Glaſſes for Teleſcopes, tho it ſeem'd as 


Quickfilver'd, the Reflexion diſcovered innumera- 


ſon of theſe Inequalities, Objects appear d Indi- 


ſtinct in this Inſtrument. For the Errors of Refle- | 
ted Rays, cauſed by any Inequality of the Glaſs, 
are about ſix times greater than the Errors of R- 


with all my Strength for a good while together, 


Corvex on the back- ide, and on the back-fide | 


exactly all over of the ſame thickneſs, other- 
wiſe the Object will look Colourd and Indi- 


Wirk ſuch a Glaſs I tried about five or fix Vears 
ago tomakea Reflecting Teleſcope of four Feet in | 


good as Object-glaſſes uſe to be, yer when it was 


I however found by this Trial, thar the Ref * 
on the Concave ſide of the Glaſs, which! er 
would diſturb the Viſion, did really no fn 
Prejudice to it; and conſequently, that nothin, ;- 
wanting to perfect rheſe Teleſcopes but * 
Workmen, who can Grind and Poliſh Claſſes 
ly Spherical. I once mended a common fourtee a 
Foot Object-glaſs conſiderably, by grinding 1 
with Pitch or Putty, and leaning very eaſily on i 
in the Grinding, leſt the Putty ſhould ſcratchir 
beſides, leaning too hard on the Glaſs in Gringjn,? 
ir, is apt to bend it, and then the Figure cannot be 
truly Spherical. 

Sir I/aac Newton's Method of ſnort ning Te. 
leſcopes. vid. his Opticks, p. 29. 

Let ah de repreſent a Glaſs Spherically Concaye 
on the Fore- ſide ab, and as much Convex on the 
Back- ſide c d, ſo that it be every where of an e. 
qual thickneſs ; for it muſt not be thicker on one 
ſide than the other, left it make Objects appear 
Coloured and Indiftindt ; it muſt alſo be very 


muſt be made very black within. Let ef g repre- 
ſent a Priſm of Glaſs or Chryſtal, placed nearthe 
other end of the Tube, in the middle of it, by 
means of an handle of Braſs or Iron f gh, 00 
whoſe end made flat it is Cemented. Let this 
Priſm be Right-angled at e, and the other two An- 
gles exactly equal, and conſequently each 45 De- 
grees. Let the Sides ef and ge be exactly plane 
and Squares, and by conſequence the chird Side 
FG, a Rectangled Parallelogram, whoſe Length 
is to irs Breadth in a Subduplicare Proportion of 
2 {0 I. | | 


Let 


well Wroughr and Quickſilver'd over on the back. 
ſide. Place this Glaſs in the Tube vx) z, which 


Let 


1 


— 
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d. 


Let chis Priſm be ſo placed in the Tube that the 
Axis of the Concave Speculum may pats thro' the 
middle of the ſquare Side e f Perpendicularly, and 
conſequently thro' the middle of the fide f g, at an 


Angle of 45% And ler the Side e f be turned to- 


wards the Speculum, and the Diſtance of this 
Priſm from the Speculum, be ſuch, that the Rays 
of the Light pq, 1, &c. which are Incident up- 
on the Speculum in Lines Parallel to the Axis 
thereof, may enter the Priſm at the Side e , and 


Z | be reflected by the fide fg, and thence go out of it 


thro the Side g e to the Point t, which muſt be the 
common Focus of the Speculum ade, and of a 
Plane Convex Eye-glaſs h, thro which thoſe Rays 
muſt pals to the Eye. And let the Rays at their 
coming out of the Glaſs paſs thro' a ſmall round 


Hole, or Aperture made in a little Plate, Lead, 
Braſs, or Silver, wherewith the Glaſs is tobe co- d 


vered; which Hole muſt be no bigger than is ne- 
ceſſary for Light enough to paſs thro'. For fo it 


. 


the Light which comes from the Verges of the Spe- 
culum à b. | 

Such an Inſtrument well made, if it be 6 Foot 
long {reckoning the Length from the Speculum to 
the Priſm, and thence to the Focus e,) will bear 
an Aperture of 6 Inches at the Speculum, and Mag- 
nifie between 2 and 300 times. But the Hole 5, 
here limits the Aperture, with more advantage, 
| than if the Aperture were placed at the Specu- 
lum. 

If this Inſtrument be made longer or fhorter, 
the Aperture muſt be in proportion, as the Cube 
of the Square Root of the length, and the Magni- 
fying as the Aperture. But it's convenient that 
the Speculum be at leaſt an Inch or two broader 
than the Aperture; and that tie Glaſs of the Spe- 
culum be thick, that it bend not in the Working. 
The Priſm e fg, muſt be no bigger than is neceſſa- 
ry, and its back- ſide fg muſt not be Quickſilver d 
over; for without Quickſilver it will reflect all 


| rhe Light incident on it from the Speculum, 


In this Inſtrument the Object will be Inverted, 


but may be erected by making the Sides e, and 


eg of the Priſm efg, not Plane but Sphetically 
Convex, that the Rays may croſs as well before 
they come at it, as afterwards between it and the 
Eye-glaſs. 

If it be defired, that the Inſtrument bear a lar- 
ger Aperture, that may be alſo done, by Compo- 


ſing the Speculum of two Glaſſes with Water be- 
tween them. 8 


The Reaſon why four Glaſſes in a Te- 
leſcope repreſent the Object erect, Mr. Mo- 
8 plainly in Philoſophical Tranſactions, 
N'. 183. 

ig PIER ſaith, in Philoſophical Tranſactiont, 
Ne. 4. That the Apertures of Teleſcopes ought 
to be in a Subduplicate Ratio of their Lengths; 
but this muſt be taken, ſo as to allow for the 


Quantity of Light which comes into the Tube; 


for the more Light comes in the greater the A- 
perture muſt be, ſaith Dr. Hook. Ibid. And Dr. 
Hook allo doth there ſhew a way to make a Plano- 


| Convex-glaſs of a ſmall Sphere, collect the Rays 
| [at a great diſtance ; but I don't find that he e- 


ver made any conſiderable uſe of it after- 
wards. 5 | 
Mr. De la Hire ſaith, in the Memoirs de Acade- 
mie Royal des Sciences, for May 1699. Thar to 
prevent the Dew falling on the Object-glaſs of a 
Teleſcope in a Nocturnal Obſervation, tis a very 
good way to make a Tube of courſe brown Paper. 
TELLER, is an Officer in the Exchequer (of 
which chere are four) who receive all Moneys 
due to the Queen, and gives the Clerk of the Pell a 
Bill to diſcharge him therewith. They pay alſo 
all Money payable to the Queen, by Warrant from 
the Auditor of the Receipt, and make Weekly 
and Yearly Books of all Receipts and Pay- 
ments, which they deliver ro the Lord Trea- 
urer. 
TEMPORALTIES of Biſhops, are ſuch Re- 
venues, Lands, Tenements, or Lay-fees, which have 
been laid or annexed to Biſhops Sees by our Kings 
or other Perſons of high Rank in the King- 


om. 
TENAILLE of tbe Foſs or Ditch, is a low Work 


raiſed before the Curtain in the middle of the 


5 i will render the Object diſtinct, the Plate in which Fols, it is of three ſorts. The firſt is Compoſed of z 
nis made, intercepting all the Erroneous Part of Curtain, two Flanks and two Faces. 
| | EX part 


he Ram- 


* 


T H wh THU 
Part of the Curtain, including the Parapet and Tz- | are thus accounted for, and Solved by Dr. 28 
ls, is but five Fathom thick, but the Rampart of | Opera Poſt. p. 169. | gu 
the Flanks and Faces is ſeven. The Second, which | The Armoſphere about the Earth abounds u. 5 
Vauban ſaith, he found to be of very good Defence, Nitrous Particles of a Spirituous Nature, which 
is Compoſed only of two Faces made on the Lines are every where carried along with it; belag 
of Defence, whoſe Rampart and Faces are Parallel. which ſort of Particles, chere are alſo others raiſeg 
The Third ſort differs from the Second, only that | up into the Air, which may be tomewhar of the N 
its Rampart is Parallel to the Curtain of the Place. ture of Sulphureous, Unctuous, or other Combuſſ. 
All three ſorts are good Defences for the Ditch, | ble Bodies; as we ſee Spirit of Wine, Spirit of 
and lie ſo low, that they cannot be hurt by the Be- Turpentine, Camphire, and almoſt all other Com 
ſieger's Cannon, till they are Maſters of the Co- buſtible Bodies, will by Hear be Rarified into th, 
vert- way, and have planted their Cannon there. | Form of Air or Smoak, and be raifed y 

TENON, in Architecture, is the ſquare end of | Air. All which, it they have a ſufficie 
a piece of Timber fitted into a Mortiſe. of Heat, will catch Fire, or be turned into F1;,,, 

TERRER, or Terrier, is a Book or Roll where- by the Nitrous Parts of the Air, as rhonſy1gs gf 
in the ſeveral Lands, either of a private Perſon, or Experiments might be brought to prove. There 
of a Town, College, Church, Gc. are defcri- | are alſo other ſorts of theſe Sulphureons Steam; 
bed; and this ſhould contain the Number of | which ariſe from Subterrageons and Mineral Bo. 
Acres, the Site, Boundaries, Tenants Names, | dies, which only by their coming to mix with the 

c. Nitre of the Air, cho they have no ſenſible Heg: 
1 TERRA Te#amentales, Lands that were held | in them, will ſo ferment and act one upon anorhet 
5 | free from Feadal Services, in Allodio, in Soccage, | as to produce an actual Flame; which is ; 


to the 


p imo the 


* ; deſcendable to all the Sons, and therefore called | thing that harh been often found in Mines, ang 
a Gave!-hind, were deviſeable by Will, and there- more eſpecially if any part of them be Kindleg, 
* fore called by this Name, Terre Teſtamenta- then the whole Train which is mingled with the 


les. | Contiguous Air, will immediately take Fire, like: 

TESSELATA Pavimenta, were the Pavements | Train of Gun-powder, and run from one eng gt 
in the Tents of the Roman Generals, a rich Maſa- thoſe Vapors to the other, be they never ſo lang 
ich 11/ork, made of curious ſmall ſquare Marbles, | As I could prove by a multitude ct Relations from 
Bricks, or Tiles, called Teſſellæ, from the Form of | Coal-mines, and ſeveral other Mines. The Ac 


Dies. 1 85 cenſion of which Vapors is ſo ſudden, and with 
6.  TESTONS, or as we commonly call them Te- ſuch Violence and Swiftneſs, runs from one end 
1 | ters, from their having an Head (Teſta) upon | to the other, as often to kill the Miners, blow up 


them, were in 34 H.8. Coined either here, or in] their Props, Turns, Stays, Houſes, Cc. and 
France, and Spelman ſaith, their value in France was produceth as prodigious Effects, as if a vat 
bi 18d. and he doth not know but that they might quantity of Gun powder had been fired in the 
wit go for as much here. He faith it was Braſs, and | Mine. Now Lightning in the Air ſeems to be 
—_ --: cover d over with Silver (which perhaps gave riſe | much of the ſameNarure; for the Air is continual- 
N to the Iniquity of Plating Money.) They went ly furniſhed with Spirituous Nicrous Parts, and the 
with us in H. Sth's Time for 12d. but in Edw. 6th's Summer Hear, whenever extraordinary, raiſes up 
they funk down to 9d. and then to 6 d. (which | out of the Earth and to this the Subterrancal | 
ſtill retains the Name of a Teſtor.) In Anno Dom. | Hear alſo is continually concurring) a great quaui- 
1559, they fell to 4d. ob. And Stow faith, there | ty of Sulphureous Vapours, which are of ſuch a Na- 
were a ſecond ſort of Teſtons, which in that Year | ture, as that meeting with the Nitre of the Air, 
were Cried down to 2 d. J. and that there was a | they work upon each other, and thereby begins: 
third ſort which were made unpaſſable at any rare. | further Degree of Heat, which gradually encrea- 
vid. Chron. Precief. p. 41. | ſes, till aclaſtir arrive at a certain pitch; and 
IETRACT VS Pythagorick, was a Point, Line, then they fall upon and work on one another, pro- 
Surface and Body. | ducing an actual Fire and Flame, which with wot- 
ITETRAGONISIICK Calculus, is the ſame | derful Swiftneſs Fires the whole Train, and lo pro- 
with the Summatory or Differential Calcu- | duces the Flaſhand Noiſe. 
SE lus of Leibnitz, which fee.  _ Dr. Wallis in Phileſ. Tranſ. N9. 231. p. 655: 
of 1 THANE, anciently in the Saxons Time, was a ſaith, That Thunder and Lightning are ſo ve 
it Military Servant, the King's Thane was a Saxon | like the Effects of fired Gun. powder, that ue 
Lord or Noble-man; bur after the Conqueſt the | may reaſonably judge they proceed from the be 
Word came to be uſed ſometimes to denote all Per- | Cauſes. Now the Principal Ingredients in Cn, 
| ſons of Superior Degree. powder, are Nitre and Sulphur (che Adwiltton d 
| THORUS, ſee Tore. Charcoal being chiefly to keep the Parts [eparit?, 
1 IH RAVE of Corn, in moſt parts of England, for the better kindling of ir.) So that if we 155 
1 cConſiſts of four Shocks, and each Shock contains | poſe in the Air a convenient Mixture of Nitra. and 
11 ſix Sheaves, but in ſome Places they reckon bur 
N | twelve Sheaves to a Thrave. 


— — 


Ful phurous Vapors, and thoſe by Accident to dale 
Fire, ſuch Exploſion may well follow with un 
q THRIMSA was an old piece of Money of the | Noiſe and Light, as in the firing of Gun-p3V*”; 
* Value of a Groar, or the third part of a Shilling; and being once kindled, it will run from place 1e 
14 being ſeemingly a Corruption from Tremiſſis, which | place, as the Vapour leads ir, like as in a I Tait“ 
3G was a German Coin, of the value of four Pence. | Gun-powder, with the like Effects. 
"= Some will have it to be a three Shilling Piece, but | This EY f, if high in the Air, ard far From 
1 it ſeems a miſtake, jus will do no miſchief, or not conſtder able, He f 
THUNDER «nd Lightning. The Phenomena of Parcel of Gun- powder fired in the open Air, 1 
this very common, but oftentimes dreadful Meteor, nothing is near enough to be hurt by it Þvr . 
| the Exploſion be near to us, or am ongſt us, 
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Till Menor Cattle, tear Trees, fire Gun-pow- 
oe break Houſes, or the like ; as Gun-powder 
would doin all like Circumſtances. This Near- 
nels, or Farneſs, may be eſtimated by the Diſtance 
of Time between ſeeing the Flaſh of Lightning, and 
hearing the Clap of the Thunder ; for tho in 
their Generation they be Simultaneous, yet 
Light moving faſter than Sound, they come to us 
ſucceſſively. I have obſerved, that commonly the 
Noiſe is about ſeven or eight Seconds after the 
Flaſh ; but ſometimes tis much ſooner, in a Se- 
cond, or two, or leſs than that, juſt after the Flaſh, 
and then the Exploſion muſt needs be very near us, 
and even amongſt us. And in ſuch Caſes, I 
have more than once preſaged the Expecta- 
tion of Miſchief, and it hath proved according- 
ly. | 
, Now that there is in Lightning a Sulphureous 
vapour, is manifeſt from the Sulphuredus Smell that 
attends it, and the ſoultry Heat in che Air, which 
is commonly a forerunner of Lightning ſoon after. 
And that there is a Nitrous Vapour in it, we may 
reaſonably judge, becauſe we do not xnow of any 
Body ſo liable to a ſudden and violent Exploſi- 
on. : 
As to the kindling of theſe Materials, in order to 
ſuch an Exploſion, I am told, chat a Mixture of 
Sulphur, and Filings of Steel, with the Admiſti- 
on of a little Water, will nor only produce a great 
Efferveſcence, bur will of it ſelf break forth into 
an actual Fire. I ſay a little Water, becauſe too 
much will hinder the Operation, or quench the 
Fire: And this Irake to be the Cauſe of the Bath 
Maters, and other hot Springs, where Steel and 
Sulphur cauſe a great Efferveſcence, but no Flame. 
So that there wants only ſome Chalybeate or Vitrio- 
lick Vapour or ſomewhat equivalent) to produce 
the whole Effect (there being no want of Aqueous 
Matter in the Clouds.) And there is no douhr, 
but that amongſt the various Effluvia from the 
Earth, there may be copious Supplies of Matter 
for ſuch Mixtions. | 
The fame Account may alſo be given of Erna, 
and other burning Mountains, where the Mixture 
of Iron and Sulphur may give a Flame ; whichis 
ofren atrended. with prodigious Exploſions and 
Earthquakes from great Quantities of Nitre, as 
in Springing a Mine. | | 
 THYREO-STAPHILINUS, is a Muſcle of 
the Vvula, ariſing Fleſuy from the edge of the up- 
per part of rhe Cartilago Thyreoides, between the 
IHreo-pharingælis, and the Membrana Faucium ; 
from thence it aſcends ſtraight upwards, being 
much dilaied as it approaches the Vvula, on the 
upper ſide of which it is ſpread very broad. In 
Swallowing when this pair of Muſcles act, the 
foramina Narium are in a great meaſure ſhur, to 
hinder the paſſing of any thing thro' into the Noſe 
that is taken in at the Mouth. Dowglas Myopr, 
: ch og 
Comp. Specim. I 
TICHONIAN Hyporh. See Tychonian. 
TIDES, the Tides of the great Ocean being 
cauſed (as you may ſee in Vol. 1.) by the Action 
or Attraction of the C upon it (chiefly) and be- 


. cauſe chat part of the Ocean, which is direct- 


ly under che), will be more attracted by 

it than the teſt; there the Ocean muſt ſwell or riſe, 

a the Water will run from other parts thi- 
er. | R 

5 But from hence only it will not follow, that 

[there ſhonld be Tides produced in Rivers and in 


— * 


\ 


| 


Land, Seas, Lakes, Sc. of little or no breadth; 
becauſe they are ſo narrow, that the Moon can't 


there being no difference of Attraction, there is no 
reaſon why one part ſhould ſwell or riſe more than 
another; for the Attraction being equal, the Wa- 
ar cannot ſhift or move from one place to ano- 
ther. x th 2 | 
TIGE, in Architecture, is the Shaft of a Co- 
lumn from the Aſtragal to the Capital. | 
_TIN-KIEN, is uſed for the Burning of the 
Mundick from the Tin-ore. See its Deſcriprion 
under Tin. | | 
*, TIN, in Philoſophical Tranſations, N'. 69. and 


manner of finding, digging for, Preſſing and Blow- 
ing of Tin. - | Tk | | 

the uppermoſt Surface of the Mineral Veins or Loads, 
lay Parallel to the upper Surface of rhe Earth; 
but that in the Flood they were moved, looſed, 
and torn off; and that by the deſcending of the 


and thoſe Mineral Stones or Fragments ſo torn off 
from the Loads ſand which they call Shoad) were 
together with, and by the Force of the Waters 
carried beneath their proper Place, and from ſome 
Hills, even to the bottoms of the Neighbouring 
Valleys, and from thence by Land- floods down in- 
to the Rivers. J ! 

On theſe Suppoſitions, they proceed thus in 
Trayning or purſuing of a Load, thus; where they 
ſuſpect any Mine to be, they diligently ſearch that 
Hill and Country (as they call the Place where the 
Mine lies) that they may the better know the 
Grewt and the Stones, when they meet them at a 
diſtance inthe bottom of a Neighbouring Valley. 
They take notice alſo of the Frets, or Sa 
which are made inthe Banks of Rivers, newly 
made by great Land- floods, which uſually are then 
very clean, to ſee whether there be any Metal- 


line Stones in the Sides, or Bottoms; together 
with the Caſt of the Country, as they call it, i. e. 


any Earth of a different Colour from the reſt of 
the Bank. And this is a great help to them, to 
diſcover which Hill, or which fide of it to ſearch. 
The Mineral Stones are diſcovered, either by their 


Weight, or their Poroſity; for moſt Tin-ſtones 


throughly Calcined. Ver Tin ſometimes lies in 


very firm Stones; and Dr. Chr. Merret, ſaith, that 5 


they are uſually found betwixt two Walls of Rocks, 
or no Affinity with the Tin. vid. Phil. Tranſ. 
N* 128; - 5 5 . 
Vauning, which is to Powder the Stone, Clay, c. 


then placing it on a Vaiming Shovel, then will: the 


| Gravel remain inthe hinder part, and the Metal 
at the point of the Shovel; whereby the Nature, 
Kind, and Quantity of the Ore is very nearly 


gueſt at. . 

If there be no Shoad found in theſe Frets, they 
truſt not to any found in the River, it being un- 
certain from whence rhe Water may have brought 
them. But then they go to the ſides of the Hills 


8 er) and then they cut 'A Legt OT Gurt, AS ey | 


act ſtronger on one part than on another; and ſo 


Ne. 138. you have the following Account of the 


The Miners imagine, that before the Deluge, 


Waters into the Valleys, both the Earth or Grewt, 


are Porous, not unlike great Bones, almoſt 


which are commonly of an Iron Colour, of little 


Another way they have to diſcover, whether 
the Stones contain any Ore, is what they call 


or whatever is ſuſpected to contain any Metal, and 


moſt ſuſpected, where there is a Convenience of 
bringing a little Stream of Water (the bigger the 
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call it, that is a Trench about two Foot over, and 


dclude there is a Load in the upper part of the Hill, 


11 
1 


Space of Ground require it) as it were in Breaſt, 


Maſter Load; the other ſix, three on each ſide, be- 


F550 1d. | 


veral Hills, chat they may find three ſeveral 


TIN 


_—. 


"TIN 


as deep as the Shelf; and by this means turn the 
the Water running two or three Days, that by 
waſhing away the Earth from the Stones, it N51 
diſcover the Shoad. If they find any, they con- 


or at leaſt a Squat. Then ar the foot, or bottom 
of che Hill, they fink what they call an Eſſay-harch, 
1. e. a Hole about fix Foot long, and four broad, 
and always as deep as the Shelf; and if they find 
no Sd there, when they come to rhe Shelf there 
is none to be expected. Tho ſometimes the Shoad 
is waſhed clean away, when you come within 
two or three Foot of the Load, which then lies fo 
much further up in the Hill. Bur if they find 
Shoad, they are almoſt at a Certainty; and this 
is held as an infallible Rule, that the nigher the 
Shoad hes to the She!f, the nigher rhe Load is at 
hand, and vice vi. | 

If they find no Shad in the firſt Hatch, they aſ- 
cend uſually about twelve Fathom, and then fink 
another, as before; and if no Shoad appear here, 
they then go as far on each hand ſide-ways, and 
tink there, as before. And fo they aſcend pro- 
portionably with three or more Hatches (if the 


till they come to the top of the Hill. And if they 
tind no Shoad in any of theſe Hatchet, farewell to 
that Hill. 
Bur if they find any Shoad in any Hatch, then 
they keep their aſcending Hatches from thence in a 
right Line; and as they draw nearer the Load, they 
leſſen the firſt Proportion of twelve Fathom, to ſix, 
or yet leſs, as Conjecture directs them. If they 
find Shoad lying near the Shelf in one Hatch, and 
none in the next aſcending, they conclude they 
have over-ſhot the Load, and then they fink nigher 
that Hatch in which they laſt found the Shoad. 
Sometimes they find two different Shoads in the 
ſame Hatc5, at different Depths, and then they 


no other Load or Vein, neither doth it ſend for- 
ny of its own, bur is entire of ir ſelf, and 1 * 
will go down into the Sheff, five or ſix Fathom d ps 
and there Terminate. eep, 


The manner of their Digging the Ore, is thus: 


When they have found the Load, and 1a | 
hatch, tis then called a Tin-ſhafte, or 1 1 LA 
which is ſonk down about a Fathom, and Pre, 
left a little long ſquare Place, called a Shombl,” 
and ſo they continue finking from Cafe to + 7 
(chat is, as high as a Man can conveniently th; 
or Caſt up the Ore with a Shove) till they eile 
find the Load to grow ſmall, or Degenerate wy 
ſome ſort of Med; which are diverſe, as Mundi 
or Maxy, Corrupted from Marchaſite, and thi, f. 
White, Yellow and Green. Daze, which i; g 
kind of glittering Stone, enduring the Fire 0. 
different Colours; as White, Black and Vellow: 
Iremould, Black and Ruſty ; Caul, which is Red 
differing both from Mundick and Daze, or Shar. 
(enduring the Fire) which Marchaſite will not 
 Gliſter, which is Blood-Red and Black. 
Then they begin ro make a Drift three Fog 
wide, and ſeven Foot high; and if the Load be 
not broad enough of it ſelf, as ſome are ſcarce half 
a Foot, then r uſually break down the Dead 
or that part of the Shelf which contains no Mel 
but encloſeth the Load, as a Wall between two 
3 and then we begin to rip the Loadit 
ſelt. | 
The Inftruments they uſe, are, 1. A Beele o 
Corniſh Tubber, 1. e. double Points of eight or ten 


in the middle. This in a hard Country will la 
about half a Year, but muſt be new Pointed erer 
fourteen Days. : : 

2. A Sledge, Flat-headed, from ten to twenty 
Pound, will laſt about ſeven Years, new ordered 
once a Quarter. Three Gadds or Wedges of tuo 


have a Certainty of anorher Load above the for- 
mer; and it may be in Training upto the ſecond, | 
they meet with the Shoad of a third. Some Tin- 
ners affirm, that the ſeven Loads may lie Parallel 
one to another in the ſame Hill, but yet only one 


ing the leſſer Concomitants, and ſo may five lie, 
three are common. Tet: | | 

Every Load hath a peculiar Coloured Earth or 
Gew about ir, which is found alſo with the SH, 
i1 a greater Quantity, the nearer the Shoad lies to 
the Load; and fo leflens by degrees, to near a 
quarter of a Miles diſtance ; bur further thanthat 
rhe peculiar Grew: is never found with the 


A Valtey may lie ſo, at the Feet of three ſe- 


Head, i. e. common loofe Earth in which the 
5h id lay, and which is not only Contiguous to 
the Load. This they call the Run or Caft of the 
C-untry, or of each Hill z and rhe Knowledge of 
this is very neceflary, in order ro ſurer Training of 
them one after another, as they lie in Order, ac- 
cording to the foregoing Rules of Eſſay Harches, 
for the uppermoſt will direct you which Hill ro 
begin firſt. | 
It may be, after they have Trained up the Hill, 
they find nothing but a Bonny or Squar, which 
likewiſe have their Shoad, Their Form is about 
two or three Fathom long, and half as broad, few 


Pounds, well Steeled at the Points, and four 
Square; theſe will laſt three or four Days, or a 
Week, and then muſt be new ſharpened. 4. Lad. 
ders. 5. Wheelbarrows to carry the Deads and 
Ore out of rhe Drifts or Adits to the Shambles, There 
are two Shovel-men, and three Beele-men, which 
are as many as one Drift can contain, without hin. 

dering one another. The Beele-men rip the Dea: | 
and Ore, the Shovel-men carry it off and land it, by 
caſting ir up with Shovels from one Shamble to ano- 
ther; unleſs where there isa Minder with two Kee 
bles or Buckets, one of which comes up as the o- 
ther goes down. = f 

It is uſually obſerved, chat the Tin Loads run 
Eaſt and Weſt, and then they conſtantly a'p to- 
wards the North, and ſometimes as much as three 
Foot in eight Perpendicular. But in the higher 
Mountains of Darrmoor, there are ſome confider- 
ble Loads that run North and South, and theſe dip 
to the Eaſt. - 

Four or five Leads, may a while run Parallel to 
one another in the ſame Hill, as bath been know 
in Hingſton in Cornwall, and then turn in and meet 
all together in one Hatch, and after ſeparate 232 
and run Parallel, as before. TOs 
The Breadth of Maſter-loads, is generally from 
three to ſeven Feet, ſeldom larger, unleſs where 
ſeveral Loads unite and make a Knor, ot del 
forth Springs and Veins. But they dont retan 


larger and moſt leſs : Theſe Communicate with | 


the ſame Breadth in all Places. The 


Pounds, ſharp'ned at both ends, Steeled and Holed | 


5 . | TIN ” | | 4s TiN ; 


＋. b ly in a hard Rocky Country, Water-wheel on two Boulſters) which exactly, but 
Ls 3 and other Weeds, as 4 eaſily meet with the Tongues fo placed in the Lif- 
- all along in a continued Rock; bur it hath ters, as that they quickly flide from each other, 
were Ved Joins.” ſuffering the Lifters to fall with great force on the 
1 moſt Places they meet with Water ar ſome | Ore, thereby breaking ir into ſmall Sand, which 
Feet deep from the Load, at others not at many Fa- is waſhed out by the Cock-water, thro' à Braſs 
-boms, it runs continually chro' the Heart of the | Grate holed very thick, and placed wirhin two 
—_ | Bars of Iron ar one end of the Coffer, into the 
When it begins to trouble us, we begin at the | Launder, i. e. a Trench cur out the Floor, eighr 
Foot of the Hill, a Drift, ſcarce half ſo big as that Foot long, and ten over, and ſtop d at the other 
of the Load, and work it on a Level, till we come | end with a Turf; ſo that the Water runs away, 
up to the Load. Bur where they have not this and the Ore finks to the bottom; which, when 
Convenience, or if they paſs that Level, then they | full, is taken up and empried with a Sho- 
are forced to draw it up with Winders and Kee-| vel. ö ps e e 
bles, or force it up with Pumps. Some, but very| The Stamping-mill is chus contrived to go two 
few Pumps may be dry. They obſerve, thar when Hours, or more, after they give over attending it. 
they have Water, they never want Air ſufficient | There is a Tiller, or long Pole faſt ned without at 
for Reſpiration, and for their Candles to burn in; one end to the S/ew or Ponder, i. e. that looſe and 
yet ſometimes in a ſoft Clayey Countrey, the Air laſt part of rhe Trough that conveys the Stream 
is ſo condenſed, as to become in a manner a Damp, to the Over-fhot-wheel. Then at the other end 
and to require an Air Shaft for a Vent; which there is tied a ſhort Rope, with a Tranſverſe Stick 
Damps are ſometimes enlarged by working of the at the end of it, curiouſly, but Trap-ways hitch'd 
Mundick with the Ore. | at both ends, under two little Pins, faſtened in 
If the Country be not ſtrong enough, they un- the Lones for that Purpoſe : There is another Pi n 


: derprop their Drifes with Stemples and Wall-plares, ſer in one of the Lifters, at ſuch an exact heighth, 
f placed much like a Carpenter's Square en the one as that if there be no Ore in the Coffer to keep 
fide, and over-head. Fg thar Lifter high enough, rhe purpoſed Pin, in de- a 
| To know which way the Load inclines, to bring | ſcending, knocks out the Water, carrying it quite E 
0 an Adit, or to fink an Air- ſhaft in the deſired Place, over the Mill-wheel; ſo that when the Coffer is | " 
t the Uſe of the Dial is needful, which they call, emptied, the Mill reſts of courſe. The Launder - ml 
Plumming and Dialling, and is thus performed. A| is divided into three parts, the Fore-head, rhe | i 
t Skilfal Perſon firſt * the end of a long Line, middle, and the Tail. That Ore which lies in | j 
n ara known Place, and then exactly obſerves the | the Fore-bead, or within one Foot and half of the | | 
d Point at which the Needle of his Dial or Compaſs| Grate, is the beſt Tin, and is taken up in a Heap ö 
& reſts ; and ar the next Flexure, or Winding, he apart; the Middle and Tail in another Heap, ö 
y makes a Mark on the Line, and again notes the| which is accounted the worſt. This latter Heap i 
Point at which the Needle ſtands at this ſecond | is thrown up by the Trambling Buddle, that is a l 
fy Station; and ſo he proceeds from. turning to tur- long ſquare Tye of Boards, or Slate, about four g 
d ning, ſtill marking the Points and his Line, till he Foot deep, ſix long, and three over; wherein 
v0 comes to the intended Place. Then he repeats a- ſtands a Man with a Trambling-ſhovel in his Hand f 
ur bove Ground, what he had done below, and his to caſt up the Ore, about an Inch thick, ona long ö 
2 Dial and Line leads him, till he come exactly o- | fquare Board, juſt before him, and as high as his . 
d. ver the Place where he ended the Mine. middle, which is called the Buddle-head ; and with 1 
nd OM | | rhe edge of his Shovel, he dexterouſly cuts and di- 
re The manner of Dreſſing the Tin, is thus : vides it long-ways, in reſpect of himſelf, about 
ch n | ST half an Inch aſunder; in which little Cuts, the 
in. When the Ore is Landed, and the greater Stone | Water coming gently from the edge of an upper 
u broken at the top of the Mine by the Shovel-men, tis | plain Board, carries away the Filth; and lighter 
by brought on Horſes to the Stamping-mill whence the | part of the prepared Ore firſt, and then rhe Tin 
10- Ore is landed at the head of the Paſs (i. e. two or | immediately after, all falling down into the Bud- 
e- three Bottom- boards, with two Side · ones ſer Slope | die; where with his bare Foot he ſmooths it Tranſ- 
o- wiſe) in which the Ore ſlides down into the Cof- | verſely, ro make the Surface the plainer, that the 
fer ; bur rhat it may not tumble down all ar once, | Warer, * and orher Heterogeneous Matrer, may a 
run there is placed a Hatch nigh the lower end of the ! with out Lerr, paſs away the quicker. . | 
to- Paſs (that it is a Thwart- board to keep up the Ore.) When this Buddle grows full they take ir up; | 
ree Beneath that comes in the Cock-water in a Trough, | here diſtingviſhing again the Fore-head from the | = 
her cut in a long Pole, which, with the Ore falls | Middle and Tails, which are Trambled over again: | 
ra- down into the Coffer (i. e. a long Square of the | Bur the Fore-head of this, with the Fore-head of 
dip firmeſt Timber, three Faor long, and one Foot and | rhe Launder are Trambled in a ſecond Buddle.bur 


half over) wherein are the rhree uſual Lifters, pla- 


not different from the firſt, in like manner. The 
ced between two ſtrong broad Lones, having two 


Fore-head of this being likewiſe ſeparated from the 


wn EE Braces, or Thwart-pieces on each fide to keep | two other Parts, is carried to a Third, or the draw- 
neet RE rhem ſteady as a Frame, with Stamper-heads, ing Buddle ; whoſe difference from the reſt is only 
an, Ws weighing about thirty or forty Pound each of Iron, | chis, that ir bath no Tye, but only a plain ſloping 
== which ſerve to break the Ore in the ſaid Coffer. | Board, whereon tis once waſhed with the Tram- 
rom EE Thbeſe Lifrers being about eight Foot long, and |bling Shovel, and ſo it new names the Ore, Black 
dere RE ÞHalfa Foot Square, of Heart of oak, and having as Tin, i. e. ſuch as is compleatly ready for the B/. 
end EY many Timbers or Guiders between them, are lif- ing- houſe. * 
ain ES rt up in Order, by double the Number of Tap- 225 
dees taſtened to as many Arms, paſſing Diametri--- | F There 
The WE <ally chro' a great Beam, cared by an Over-ſhor | z N 


TIN 


— 


"TOM 


There is alſo another more curious way, called 
diz ing 3 that is, inſtead ofa Drawing Buddle, they 
uſe a Hair-heve, thro' which they Sift the Ore, 
caſting back the Remainder into the Tails, and 
new Trambling it. 

After the ſecond Trambling it, they take that 
Fore-head in the ſecond Buddle, and Dilve it (C e. 
putting it into a Canvas-fieve, in a large Tub of 
Water, and ſhaking jt luſtily) fo that the Filth 
gets over the Rim of the Sieve, leaving the Black 
Tin behind, which is put into Hogſheads, covered 
and lock d, till the next Blowing. 

The Tails of both Buddles, after two or three 
Tramblings, are caſt out into the firſt Strate, or 
Ty? (which, is a Pit made purpoſely to receive 
them,) and what over-ſmall Tin elſe may waſh a- 
way in Trambling. | | 

There are commonly three or four of them ſuc- 
ceſſively, which contain two ſorts of Tin, the one 
which is too ſmall, the other too great. The lat- 
ter is new ground in a Craʒe- mill (which is juſt like 
a Griſt- mill with two Stones, an upper and an un- 
der) and after that Trambled in Order. The for- 
mer, by reaſon of its exceeding Smallneſs, is 
Dreſſed on a Reck, or Frame of Boards, about 
three Foot and half broad, and fix long, and 
which turns upon two Iron-pins, faſtened in both 


ends, and the whole placed between two Poſts, ſo 
thatit hangs in an Æquilibrium, and may like a | 


Cradle, be moved eaſily either way with the Sho- 
vel and Water. | | 


Blowing of Tin. 


When they perceive much Mundick intheir Tin, 
which makes it brittle and hard, they are neceſſi- 
tated to burn away the Meed in a Tin-kiln, This 
Kiln is four Square, and ar the top hath a large 
Moor-ſtone abour fix Foot long, and four broad ; 
inthe middle of which is a ſquare Hole of about 

half a Foot in Diameter. About a Foot beneath 
this Stone, is placed another, which is not ſo long 
by half a Foot; becauſe it muſt not reach the in- 
nermoſt, or back- part of the Wall, which is the o- 


pen Place thro which the Flame aſcends from a 


leſſer Place below that, where a very ſtrong Fire of 
Furze is conſtantly made. The fore- part is like a 
common Oven, but near the Back on one ſide there 
is another little Square-hole. When the Kiln is 
rhroughly heated, the Black Tin that is to be burnt, 
is laid on the Top- ſtone, and as much of it is caſt 
doun by the Square-hole, onthe ſecond, or Bot- 

tom ſtone, as will cover it all over about, three or 
four Inches thick. Then the Hole at the top is 

immediately covered with green Turfs, that the 
Flame way Reverberate the ſtronger; and a 
Rakeman, with an Iron Coal-rake, vonſtantly 
ſpreads and moves the Tin, that all Parts of the 
Mundick may ger uppermoſt of the Tin, and fo 
be burn d away; which we certainly know by 
this, that then the Flame will become helium (as u- 
ſual) and the Stench leſſen d; for whilſt the Mun- 
dick behind burns, the Flame is exceeding Blew. 
Then with the Rake he thruſts it down ar the o- 
pen Placeinto the open Fire, and receives a new 
Supply of Tin fromabove. Now when the Place 
beneath, where the Fire is made, grows full of 
Tin, Coals and Aſhes, with the Rake he draws it 
forth with the Coals at the little Square-hole, on 
the one ſide, near the back; where the Ore, fiery, 
hot and red, lies in the open Air to cool; which it 


will ſcarce be in three Days, becauſe of the 0 
that lie hid in it; but when they cannot g, NN 
long, they quench it with Water, and ir i3 15 
Mor tar. And whether it cool of it ſelf Fo 
quenched, they muſt new Tramble it N 


ee 2 OT Waſh 
before tis put into the Furnace ; wh 5 


ich j 
than an Alman-furnace. ; : 1925 2 

Moor- Tin, or ſuch as is dig d up in the 3, 
or melts beſt with Moor-coal Chark'd ; bu 

in which lies in the Country, runs beſt 
equal Proportion of Charcoal and Peat (or Mocr. 
coals) for the firſt Running; but when they Re. 
melt their Slugs, then they uſe Charcoal. Whe, 
all is Melted down, and Re-melted, there bhi 
times remains a different Slug in the bottom of the 
Float, which they call Mornt-egg ; and this ;, 
moſtly an Iron Body, tho of a Tin Colour; a3 
was tried, by applying one of the Poles of a Load 
ſtone toit, which it quickly attracted, tho ng; 
ſo ſtrongly as Iron. | 

Tho' Tin, for the moſt part be made from the 
Stones, in which it is Incorporated, yet tis ſome- 
times mixed with a Gravelly Earth, ſometimes 
White, but uſually Red; from whence tis eafily 
ſeparated by bare Waſhing. This Gravelly Tin is 
called Pryan Tin, and is ſcarce half the goodneſs of 
the other. 

The Mundich Ore is uſually diſcovered by its 
Glittering, yet ſad coloured Brownneſs, where- 
with it will ſoon diſcolour their Fingers. This is 
{aid to nouriſh the Tin, and yet they fay, where 
much Mundickis found, there is little or no Tin. 
Certain it is, that if there be any Mundich left in 
Melting the Tin, it makes it Thick and Curdy ; 
that is, not ſo Ductile as otherwiſe. The Myr. 


t other 
With an 


ſeparates it from the Tin, an 
Smoak. 

The Corniſh Diamonds lie intermixt with the 
Tin Ore, and ſometimes on Heaps; they are hard 
enough to cut Glaſs, and ſome of them are of a 
tranſparent Red, and have the Luſtre of a deep 
Ruby. They ſeem to be only a fine hard Spar. 

The beſt Tin Ore, is that which is in Sparks, 


Evaporates it into 


The Furnace where they Melt, and from whence 
they caſt their Tin, they call a Blowing-borſe, 
See alſo Mr. Ray's Collection of Engliſh Words. 

TIP-STAVES, are the Warden of the Flcets 
Officers atrending the Queen's Courts with a Pain- 
ted Staff, for taking into Cuſtody, ſuch Perſons as 
are committed by the Court; and to attend ſuch 


alſo are the Judges Officers called, who carry a Rod 
or Staff Tip d with Silver, and take Charge of ſuch 
Priſoners, as are either Commirted, or turned o- 
ver at the Judge's Chambeis. 1 
TOD of Wool, is a Weight mentioned in 


Weight. 

TOFT, Toftum in the Law ſignifies a Meſſu- 
age, or rather perhaps a Place where a Meſſuage 
ſtood; tis a Word much uſed in Fines. 

TOMICE, the An of Carving in Wood or J- 
vory. The Artiſt in this Work was called Pe- 
ſedtor. 

TOMPION, is the Stopple of a great Gun of 
Mortar, being made of Wood, and put intoche 
Mouth to keep out Rain; alſo in Loading of q 
Mortar, there is a Tompion of Wood which fit- 


5, runs 


dick ſeems to bea kind of 1 for Fire only 


and next to this, that which hath bright Spar in it. 


Priſoners as go at large by Licence. By this Name 


12 Car. cap. 23. containing 28 Pound, or 2 Stone 


ted exactly to the Bore of the Piece at the Mouth 


— 
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of rhe Chamber, and this is drove in hard after the | 


Powder, and the Bomb is placed upon it. 
TONGUE Grafting, is a way of Grafting in 
Roots, thus: The Root 1s cut ſloping about an 
Inch in length, and the Graft as much, both very 
ſmooth; then each is cleft an Inch in length alſo, 
and then they are made toenter into one another, 
{> that the Sap of the Graft may joyn to that of 
che Root as much as can be. Lap the jointed 
part about with a lictle Hemp, or Flax Hurds, and 
ſer the Root ſo Grafted into the Ground, about 
ten or twelve Inches deep, ſo as the Joint may be 
about four Inches at leaſt covered under the Earth, 
that it may not be bared at any time, but kept 
moiſt by the Earth. The Root you Graft on, 
may be a piece of the Root of an Apple or Pear- 
Tree, about fix Inches in length; it ſhould not be 
Jeſs than the Graft, but it may be bigger, but tis 
bet when they are both of the ſame Size. vid. 
Phil, Tranſ. Ne. 93. e 
About twenty nine Years ago, faith Mr. Lew- 
5, who Communicated the Method above; I 
Sowed a Bed of Apple-kernels in March, the 
Spring following I pluck'd up forty of theſe Seed- 
lings, grown to the thickneſs of a fair Graft ; 1 
Grafted them in this manner of Tongue Grafting, 
and Planted them again; they all grew, and four 
of them bare Fruit to Perfection that Year ; fo 
that in a Yearand an half, from an Apple-kernel 
I had ripe Fruit. Some of theſe Trees will now 
bear rwo Quarters of Apples upon a Tree, and are 
bigger than moſt of thoſe Trees among which 
they ſtand, which coſt twelve Pence a Tree when 
theſe were Kernels. I conceive, faith he, that 
Plambs, Cherries, Apricocks, Peaches, and 
all ſorts of Fruit-trees may be thus rai- 


ſed. 
TORNADO, is the Name given by the Sea- 


men for a violem Storm of Wind, and ſometimes 
followed by Rain; it uſually ſwifts or turns a- 
bout to almoſt all Points of the Compaſs, whence 
{ ſuppoſe its name. N . 
TORT, is a French Word, ſignify ing Myong or 
Lug, and is often uſed in our Law; as de Son 
Tort, is in his own Wrong, 
TRAINING a Load, in the Miner's Language, 
is ſearching for, and purſuing a Vein of Ore. 
TRAMBLING, is the Term uſed in Drefling 
of Tinsore, for waſhing it very clean in Water, 
which is done with a Shovel, that they call a 
T-ambling-ſhovel, and in a Frame of Boards, which 
they call a Buddle; ſee Buddle and Tin. 
TRANSFORMATION of Curves. 
Ihe Abbot Ga/loys of France, having in the 
Year 1693. maintained, that Mr. Fames Gregory, 
and our Excellent Dr. Barrow had borrowed their 
general Propoſitions about the Transformation of 
Curves, from Mr. Roberval, Dr. David Gregory, 
Aſtronomy Profeſſor in Oxon, doth in Philoſophical 
Tranſanctions, No. 214. 5. 233. fully refure that 
Aſſertion; by ſhewing that Mr. James Grepory's 
Book was Publiſhed at Padua, 1668. and Dr. 
Barrom 's Lectiones Geometr. 1674. And therefore 
tis more than probable, that Mr. Roberval had 
ſeen thoſe Books, ſince he did not die till O#, 
1675. and yet we find not that he makes any ſuch 
omplaint. < | 
TRANSCENDENTAL Quantities, Mr. Leib- 
nity, in the Act. Erud. Lipſiæ, for June, 1686. hath 
a Difſertarion, in which he propoſes to ſhew the 
Origin and Riſe of ſuch kind o Quantities, viz. 


Why ſome Problems are neither Plain, Solid, nor 
Sur-ſolid, nor of any certain Degree, bur do tran- 
ſcend all Algebraical Equations. As alſo to ſhew 
how it may be demonſtrated without a Calculus, 
that an Algebraical Quadratrix for the Circle or Hy- 
perbola is impoſſible. For if ſuch a Quadratrix 
could be found, it would follow, that by the help 
thereof, any Angle, 1 or Logarithm, might be 
divided in the given Proportion of one right Lins 
ro another; and this by one Univerſal Conſtrution. 
And conſequently, the Problem of the Section of 
an Angle, or the Invention of any Number of mean 
Proportionals, would be of a certain Degree. 
Whereas the different Numbers of Partsof an An- 
gle, or of mean Proportionals, do neceſſarily re- 
quire different Degrees of Algebraical Equations. 
And therefore the Problem, underſtood in general 
of any Number of Parts of an Angle, or mean 
Proportionals, is of an Indefinite Degree, and Tran- 
ſcends all Algebraical Equations. : 5 

However, ſince ſuch Problems as theſe may real- 
ly be propoſed in Geometry (nay, and ought to 
be reckoned amongſt the moſt Principal) and be- 
ſides are Determinate: Therefore tis neceſſary, 
that ſuch Lines ſhould alſo be received into Geo- 
metry, as are alone ſufficient for the Conſtruction 
of theſe Problems. „„ 

And further, ſince they may be deſcribed exact- 
ly by a Continual Motion (as is apparent in the Cy- 
cloid, &c.) they ought not to be accounted Mechani- 
cal, bur Geometrical Curves ; eſpecially too fince they 
are of much greater uſe than all the Lines of the 
common Geometry (except the right Line and Cir- 
cle) and have alſo ſome very important Properties, 
which are alrogerher capable of Geometrical De- 
monſtration. | is 

D. Cartes therefore was no leſs out in excluding 
theſe from Geometry, than the Ancients were, who 
neglected the Loca Solida & Linearia, as not Geo- 
metrical. | 5 

Now, becauſe the Method of diſcovering Indefi- 
nite Quadratures, or their Impoſſibilities, is with me 
but a particular Caſe (and indeed an entire one) 
of a much Sublimer Problem, which I call rhe In- 
\verſe Method of Tangents; in which the greateſt 
parr of the whole Tranſcendental Geometry is con- 
rained ; and which, if it could be always Alge- 
braically Solved, all that is wiſhed for would be 
done; fince alfo I find nothing Satisfactory as 
yer, extant about it: I will now ſhew you how 
this may be done, as well as the Indefinite Quadra- 
ture it ſelf. | | | 

Whereas then Algebriſts uſed before to aſſume 
ſome general Letters, or Numbers for the Quanti- 
ties fought; I {in theſe Tranſcendental Problems) 
aſſume General or Indefinite Equations for the Lines 
ſought. Ex. gr. putting x andy for the Abſeiſſa 
and Ordinate, the Equation I uſe for a Line ſought 
is, 2 +bx þcy Þexy+fxx+g yy, &c. . 
By the help of which Indefinite Equarion (which 
in reality is Finite; for it may always be deter- 
mined, how far ſoever tis neceſſary to raiſe it) I en- 
quire the Tangent, and that which reſults com- 
paring with the given Property of Tangents, I 
find the Value of the aſſumed Letters, a, b, c, &c. 
1 I define the Equation of the Line 

oughr. Tk 

In which Equation ſometimes there are ſome 
things which remain Arbitrary, and in that Caſe 
Innumerable Lines may be found that will ſarisfie 


the Problem. 


| * 
7 F 2 And 


++ 


Compounded Enquiries, 


| ſome peculiar Artiſices for ſnort ning the Calculus, 


not yet been ſhewn. So chat it ſeems, I may with- 
out Vanity aſſert, that Geometry is by this Me- 
thod carried infinitely beyond the Bounds ; to 


Calculus may be derived all thoſe Theorems and 


"TH. 
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And chis was the Reaſon, chat a great many ob- 


ſerving the Reſult, believed the Problem not to Dr. Barrow's, That the Sum of the Intervals 
the Ordinates and Per pendiculars to the Curve 


be ſufficiently determined, nor indeed poſſible. The 
ſame things are alſo done by Series; but with re- 
ſpect to the Abridgment of the Calculus, I have ſe- 
veral helps, of which, more in ſome other 
Place. | 

Now, laſtly, if the Compariſon, above-mentioned, 
doth not proceed, 1 pronounce rhe Line fought, 
not to be an Algebraical, but a Tranſcendental 
one. a 

This ſuppoſed, the next Work is to find the 
Species of the Tranſcendency ; for ſome Tranſcenden- 
tals depend on the general Diviſion or Section of 
a Ratio, or upon the Logarithms; others upon the 
Arks ofa Circle, and others on more Indefinite and 

Here therefore, beſides the Symbols x and , I 
aſſume a third, as v, which denotes the Tranſcen- 
dental Quantity. And then of theſe three, I; 
form a General Equation for the Line ſought ; 
from which I find the Tangent (according to my 
Method which proceeds even in Tranſcendental 
Quantities.) Then whar I find, I compare with 
the given Properties of the Tangents, and ſo diſ- 


cover, not only the Values of a, , c, &c. but alſo 


the particular Nature of the Tranſcendental Quan- 
|- 5, | a 
And tho' it may ſometimes happen, that the ſe- 
veral Tranſcendents are ſo to be made uſe of, and 
"thoſe of different Natures too one from another; 


alſo tho there be Tranſcendents of Tranſcendents, 


and a Progreſſion of theſe in Infinitum, yet we 
may be ſatisfied with the moſt eaſie and uſeful 
one ; and for the moſt part may have recourſe ro 


and reducing the Problem, to as fimple Terms as 
may be. 5 9 
Now this Method, applied to the Buſineſs of 
Quadratures, or to the Invention of Quadratrices, 
(in which the Property of the Tangent is always 
given.) Tis manifeſt, not only how ir may be 
diſcovered, whether the Indefinite Quadrature be 
Algebraically impoſſible, but alſo how (when this 
Impoſſibility is diſcovered a Tranſcendental Quadra- 
trix may be found, which is a thing which has 


which Viera and Des Cartes brought it: Since by 
this means a certain and general Analyfis is eſta- 
bliſhed, which extends to all theſe Problems which 
are of no certain Degree, and conſequently 
are not comprehended within Algebraical Equa- 
tions. 5 

Again, in order to manage Tranſcendental 
Problems (wherever the Buſineſs of Tangents or 
Quadratures occurs) by a Calculus, there is hard- 
ly any that can be imagin'd ſhorter, more Advan- 
tageous or Univerſal, than my Differential Calcu- 
lus, or Analyſis of Indiviſibles and Infinites (a very 
fmall Specimen of which is contained in my Me- 
chod of Tangents, formerly Publiſhed.) From this 


Problems that have been ſo much admired; and 
this with ſo much eaſe too, that there is now no 
more need of their being learn d and kept in 
Memory, than for a Man that underſtands Alge- 
bra to learn a great many ot the Propoſitions of the 
common Geometry. 


in, and applied to the Axis, 1S equal to the 


Thus, for Example, in that Theorem f 
between 


kalen 


quadrate of the laſt Ordinate. Semi. 


Let the Ordinate be x, the Abſciſſa), the 
terval between the Ordinate and Perpendiculat 
it appears preſently by my Method, that pd fg. 
xd x, which Differential Equation tutned into 2 
Summatory one, makes Spdy=Sxd x, Bu; "= 
what I have ſhewn in the Method of Tanger; 
3 


(for as in the vulgar Calculus, Powers and Roots 
are reciprocal; ſo in this, Sums and Difference, 
viz. S and d are Reciprocal.) Ir follows therefore 
that Sy dy xx. Q. E. D. | 
In the Notation J had rather make uſe of 4 
and ſuch like Symbols, to denote the Differential 
Quantities, than other Letters; becauſe that Ex- 
preſſion dx, is a certain Modification of x: And 
ſo by this means it comes to paſs, that the Letter 
x alone (when tis neceſſary) together with its Pow. 
ers and Differentials, enters the Calculus, and the 


ther are expreſſed. 

By the ſame Method we may allo explain the 
Nature of Tranſcendental Lines by an Equation, 
ex. gr. Let a be the Ark of a Circle, and x the 


Verſed Sine. Then will «= —= ==> and 
; | — X x | 


if the Ordinate of the Cycloid be 5, then will 
Sd x 


J=4/2 x—xx + === which Equati- 
ö A 2X XxX : 


on perfectly expreſſes the Relation between the 
Ordinate y, and the Abſciſſa x, and from it all the 
* of the Cycloid may be demonſtra- 
ted. | | 

And thus is the Analytical Calculus, extended to 
thoſe Lines which have hitherto been excluded, 
for no other Cauſe, bur that they were thought in- 
capable of it. | ” 


rable other things are derived from hence. 

As to what remains, that I may not ſeem to 
aſcribe too much to my ſelf, or to detract too 
much from others; I will briefly ſhew, whar 
ſeems to me to be due to the Chief Mathematici- 
ans of our Age, with reſpect to this kind of Geo- 
metry. N 

Firſt of all, Galileus and Cavallerius began t0 
explain the moſt involved Methods of Conor and 
Archimedes. But Cavallerius's Geometry of Indiviſi- 
bles, was no more than the Infancy of the Science: 
Greater Improvements were made yet by thoſe 
three famous Perſons, Mr. Fermat in his Method 
de Maximis & Minimis, Des Cartes, by ſhewing 
how to expreſs the Lines of Vulgar Geometry 
(for he excluded the Tranſcendental ones) by Equa- 
tions; and Gregory St. Vincent, by ſeveral noble Dif- 
coveries : To which I add Guldinus his admirable 
Rule, about the Centre of Gravity But all theſe 
ſtop'd within certain (comparatively) 14779 
Bounds, which the famous Geomerers, Mr. Ha 
gens, and Dr. Wallis went beyond, opening new 
ways. For tis probable enough, that _ : 
Inventions gave riſe to that of Heuract 3 28 tale 


of Wallis might to thoſe of Neil and Mien, who 


were the firſt that rectified Curve Lines, ga 0 


| 


— N | 1 : — 
d& x =xd x, therefore contrarily : x 1, „ 


Tranſcendental Relations between x and any o- 
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Alſo Dr. Wallis his Interpolations, and innume- | 


a —_ = — 


8 


A Pw oO HY of 2 oo © wm 2 


— 


3 f. 


-TRA ERA 
YEP! 6-4 aiſe off TRANSCRIPT, An. 34 and 35 H.8. c. 14 
witliout any Detraction from the 3 is the Copy of any Origisel, written again, or 
e eee Pr. I. 1 row, who; Exemplified. As the Tranſcript of a ine. 
Mr. Fames Gregory, and Dr. / Ba 4 eng TRANSIRE, 14 Car. 2. c. 11. is the Term gi- 
wonderfully encreaſed the Science with a Mr. Ni- ven in the Cuſtom-houſe to a Warrant or Paſs, to 
Theorems of this kind. In the mon tre tions | tet Goods be ceinoved Gant Plice to Place: 
cholas Mercator, a Helſatian, an know of. who! TRANSMUTATION, Sir I/. Newton, at the 
Mathematician, was the firſt that ] * Series. end of his Book of Opticks, Edit. Lat. ſeems to 
exhibited any Quadrature by an Infini = V be of Open, Ie or thick Bodies, an! 
Which Invention that profound ce alſo Light may be mutually Converted and Tranſmuted 
Newton, did not only reach by mY n uld he make into one another; and that all Bodies receive 
compleat by an univerſal way; an bo) ons on this | their Abe Firce 8 the Particles of Light which 
publick the Thoughts he has yet fur e e 
Subject, he would certainly rage 1955 eel of the | dies, when well heated, emit Light as long as they 
to the great Encreaſe, and yet Abri * I was continue ſo: And on the cther hand, 1 in- 
Science. As for my 1 tg feht of a | termingles it ſelf, and inheres in Bodies as often as 
yer but a Tyro in theſe Srudies, __ 1 itude its Rays fall upon the Solid Particles of thoſe Bo- 
certain Demonſtration concerning . 1 18055 dies, as he ſhews before. There is no one Body, 
of a Spherical Surface, ſuddenly Epi ure made (faith he) which is leſs apr to ſhine than Mater: 
F 3 _ ch Ourve as| Bur yet Water, as Mr. Boyle found by repeated Di- 
eee eee die lars in the | ſtillations, is capable of being tranſmured into a 
nn 1 to the | fix d Earth; and that Earth will be capable of 
Circle arc the Radii) was LE ts tion of | bearing Heat enough to be made by that means to 
e eee e eh þ firſt The- emit Light, and ſhine as well as other Bodies. And 
the Figure about che Axis. . Aer bs 9 or k now- he thinks this Mutual Tranſmutation of Bodies 
orem being wonderfully delichted and n elſe, I| and Light into one another, to be very agreeable, - 
ing that the ſame was known to any * every to the Order of Nature, which ſeems to de- 
preſently invented a Triangle, which at 1 n | 
Curve I called the 5 3 I 8 Water, which isa Salt very Fluid, Volatile and 
Sides of which ſhould be 7ndivijibie cn DE Taſteleſs, is by Heat changed into Vapour, which 
more properly) infinitely ſmall or differen . Ow: kit of hi: bl aps ny wage vB erage 
-iries ; from whence Ipreſemtly, a__ 3 de ee I | hard, tranſparent fragile Stone, eafily meltable. 
rived a vaſt Copia of Theorems, Parr "au Gregories, | And this Stone is convertible into Water again by 
found afterwards in Barrow, and the 4; i Vapouris by Cold. Ban by Hear be- 
And as yer I made no ule of an pu e 5 3 comes Fire, and by Cola is turned into Earth a- 
which when I did apply, I foon a we I Þ? s. gain. Denſe Bodies, by Fermentation are rarified . 
richmerical Quadrature _ _ Tal, ul did into various Kinds of Air; and that Air by Fermen- 
But J know not how an Algebraic c d to | tation alſo, and ſometimes without ir, reverrs into 
not ſatisfie me in this Buſineſs, _ was ny 2 Denſe e again. Quick-filver ſomerimes puts 
do a great many rhings (that 1 . : of F. w 7 on the form of a Fluid Meral, ſomerimes of a hard 
the Analytick way) by Jong Amvages of Figures, and fragile one: Sometimes it appears in the 
till at laſt I found our the true fe 1 . ſhape 4 a Pellacid ard Fragile Salt, which they 
for Tranſcendental Quantities, . wy CO Frogs call Sublimate, and ſometimes in chat of a Pellucid, 
finitus peroorum which 1 allo __ ON Volatile, Taftleſs white Earth, which is called 
Summatory, or Tetragon:ſtick Calculus : And if Tam Mercurius Dulcis. Sometimes ir looks like a Red 
ante i ie e and VeDaI RE Ed Se I Os. 
vi/ivles and Infinires, Which Method, once diſ- 8 5 an 8 O x; . Red 
covered, all thoſe things which I e Bows . : aſs CE OS 0 White Precipitate, and ſome- 
muchadmired - hh 2 _ d _— Sox Frey times of a Fluid belt. By Diftillation it becomes 2 
Sport to me. "5% IFIO EDS ERS ROWE | 1 Vapour, and by Agitation in Vacuo it ſhines like Fire. 
to find out admirable Compendiums, but alſo to at > 7.25 | 
tain that moſt Univerſal Method above explained: And yet after all rheſe, and many other Changes, 
By the help of which, either Quadratrices, or any | 18 capable of being brought back again into running 
other Lines ſought, whether Algebraical or Mercury. The Eggs of Inſects, Sc. as far as 
Tranſcendental, = determined as far as is poſſi- e 2 are by 3 ey 
blo. | explicated and encreaſed in „ anc | 
Before I conclude, I would yer add this one co leet, Emery) NPY Een 0 Int. 
Caution; That in managing Diff, erential Bquarions, 41 Birds 85 > "Fits laſedts. Trees po 
Sdx Plants, with all their ſo very different Parts, grow 
4 2x —xx? and encreaſe out of Water, and Aqueous, and Sa- 
. line Tinctures: And on Putrefaction, all of them 
2 Man ſhould not raſhly neglect the dx on this ac- revert into Water, or an Aqueous Liquor again. 
count, chat ir may be neglected when the x are | Moreover, Water expoſed a while ro the open 
taken as encreaſing Uniformly : For by this Air, puts on a Tincture, which (like the Tincture 
means a great many have gone wrong, and preclu- | of Barly, Macerared withour Boiling) in proceſs 
ded the way to themſelves, in nor allowing the | of Time harh a Sediment and a Spirit, and before 
Ditterentials, as dx, their own Univerſality : Putrefaction, yields Nouriſhment both for Ani- 
vo that the Progreſſion of the x might be aſſumed | mals and Plants. Now among all theſe many va- 
at liberty, Whereas from this one thing alone 


HYE . i rious and wonderful Tranſmutations, why ſhould 
ariſe innumerable Transfigurations and Equipol- | not Nature turn Light into Bodies, and vice versa ? 
lencies of Figures. | 
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ſuch as this before mentioned, a= 
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The great Objection againſt che practical 
Tranſmuting of a baſer Metal into a nobler, ſeems 
ro be, that the Specifick Gravities of Metals can- 
not be altered: But in Dr. Hook's Life, before 
his Opera Poſt, I find that Dr. Hook, in 1679, 18 
ſaid to have made ſome Experiments about the 
mixing of Metals; and particularly, that in a 
mixture of Copper and Tin, the Specifick Gravity 
of che Compoſitum was really encreaſed ; for that 
of the Copper was 8! to one, and that of the Tin 
but 7; to 1, and yet that of the Mixture was 
84 to !. 

TRANSOM, in Architecture, is the piece of 
Timber which is framed a- croſs in a double light 
Window. 

TRANSPARENT, the Opakeſt Bodies that 
are, if their parts be ſubtilly divided (as Merals 
when diſſolved in Acids, Ge) become perfectly 
Tranſparent ; from whence, and from ſome other 
Reaſons, Sir I/. Newton in his Opticks, concludes, 
that Water, Salt, Glaſs, ſome Stones, Sc. and 
ſuch like Subſtances are tranſparent, becauſe tho 
they may be as full of Pores or Interſtices between 
their Parts as other Bodies; yet their Parts and 
Interſtices are too ſinall to cauſe Reflexions in their 
cemm n Siu faces. He ſhews alſo that the leaſt parts 
of all Natural Bodies are in ſome meaſure tranſpa- 
rent; and that their Opacity ariſes from the mul- 
titude of Reflexions cauſed in their Internal Parts. 
"Tis plain alſo, as he ſhews, that Opake Subſtan- 
ces are render d Tranſparent; by filling their Pores 


ö 


with any Subſtance of equals or almoſt equal 


Denſity with their Parts. | 
Thus Paper dip'd in Water or Oil, the Ocalus 
Mundi Stone fſteep'd in the former of thoſe Li- 
quors, Linen-cloth Oil'd or Varniſhed, and ma- 
ny other Subſtances ſoaked in ſuch Liquors as 


will intimartely pervade their little Pores, become 


more tranſparent by that means than they were 
before. 5 | 
And the true reaſon why all Opake Bodies, 
when reduced into very ſmall Parts, become 
Tranſparent ; is becauſe the thickneſs of the Parti- 
cles being much lc/5 than the Intervals of the Fits 
of eaſie Reflexion and Tranſmiſſion of the Rays 
of Light, the Body loſeth its Reflecting Power; 
for if the Rays, which at their entring into the 
Body, are put into Fits of eaſie Tranſmiſſion, ar- 


Joyſts, and other pieces of Wood 
Stones, Earth, Oc. in order to fill up the Di 
and to carry a Gallery over it. Alſo a W 
Stone or Earth, built a-croſs a Work which i 
manded, in order to cover the Men, is 
Traverſe. 


The Treaſurer of England is a Lord 
and under his Charge and Governm 


Clerks of all Officers any way employed in Col- 
lecting the Impoſts, Taxes, Tributes, or othe 
Revenues belonging to the Crown, He hath allo 
by Virtue of his Office, che Nomination of all 


ſtructed 
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ich, 
all of 
$ com- 


| called 4 


TREASURER, is an Officer of great Trug. 


by his Office, 
( ent is all the 
Queen's Money in the Exchequer, and alſo the 


Eſcheators yearly throughout England; and gi- 
veth the Places of all Cuſtomers and Searchers in 
all the Ports of the Kingdom, with diverſe other 
* TREASURER. of che 
A R of the Queen's Houſehold, is 3 
Officer in the Courr, who Lol rhe Privy Com 
and in the Abſence of the Steward of the Queen's 
Houſehold, hath Power with the Controller and Ste- 
ward of the Marſhaiſza, without Commiſſion, to 
hear and determine Treaſons, Miſpriſions of 
Treaſon, Murder, Homicide, and Bloodſhed com- 
mitted within the Queen's Palace. 
TRENTALS, fee Tricenna!i:, were thirty 
Maſſes ſaid in ſo many Days for the Souls of Per- 
ſons Deceaſed, and the Offerings which were 
made and the Prieſts for this Service, were alſo 
called Trentals. | 
were Trentals, or as they 
were called in Engliſh a 
Months Mind, becauſe the 
Service laſteda Month, or 
thirty Days, in which they 
| 5 ſaid ſo many Maſſes. 
TRIDENT is a Name given by Sir 1/. Newton 
to that kind of Parabola, by which D'Cartes con- 
Equarions of fix Dimenſions. This Fi- 
gure hath four Infinite Legs, of which two are 
Hyperbolical, tending contrary ways, bur placed 
about an Aſymptote; and the other two are Para- 
bolical and Converging, and which with the other 
two, form the Figure of the Trident. See 
Curves. 8 5 
TRIMMERS, in Architecture, are thoſe pie- 
ces of Timber Framed at Right Angles to the Joiſts 


ITRICENNALIA 
TRIGINTALIA 


rive at the furtheſt Surface of the Body before they 
ad our of thoſe Fits, they muſt be Tranſmit- 
ted, Fs 
TRANSVERSALIS Pedis. Dr. Douglas, in his 
Comparative Deſcription of the Muſcles, ſaith, 
chat his is only part of the Muſeulus accelerator U- 
rinæ, ariſing from the Knob of the Iſchium, for it 
is not inſerted into the Cavum Ovale, or Bulb of 
the Drethra, but joyns in with the Accelerator, of 
which it makes a ſecond beginning. 
TRAVERSE, in Fortification, is a Trench 
with a ſmall Parapet, and ſometimes with two, 
one on each ſide; it ſerves as a Cover from the E- 
nemy when they come on their Flank. Some- 
times tis covered over with Planks on the top, and 
is alſo loaded with Earth; they are of good uſe to 
ſtop an Enemy's Way, and to prevent being Enfi- 
laded. It is alſo a good Defence in a dry Ditch, 
when the Parapet is made on that fide next the op- 


poſite Flank, There is alſo a Traverſe in a wet | dard 


_ Ditch, which is made by rhrowing into the Foſs or 
Ditch over againſt the Place, where the Miner is 


againſt the ways for Chimneys, and Well-holes 
for Stairs. Build. Diction. 
TRINODA Neceſſitas, was a threefold neceſſa- 
ry Tax or Impoſition, to which all Lands were 
Subject in the Saxor's Time, i. e. towards the Re- 
pairing of Bridges, the maintaining of Caſtles and 
Garriſons, and Expeditions to repel Invading Ene- 


mies. | 
TRINODA Terre, was a Quantity of Land, 
containing three Rods or Perches. - | 
_TRISTIS, Triſta and Triſtris, was formerly an 
Immunity, whereby a Man was freed from jus 
Attendance on the Lord of a Foreſt ; and ſhould 
not be compelled to hold a Dog, follow the Chace, 
nor to ſtand at a Place appointed; which other- 
wiſe he might be under Pain of Amerciaments. _ 
TRONAGE, is a Toll or Cuſtom raken for 


weighing of Wool, eſpecially in open Market or 
Staple, by a common Beam (Tron) or legal Stan 


ard. | I 
TROVY-WEICH T, the Original of all Weights 
here in England, was a Corn of Wheat gathere 


to be put to the Foot of che Wall, Sauciſſons, 


en the mzddle of the Ear, and well dried. * 
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"Hoſe. 32 were to make one Peny-weight, 20 Pe- 
ſs, an Ounce, and 12 Ounces a Pound ; 
but afrerwards they came to divide the Peny- 
weight into 24 fequal Parts, which have ever 
{nce been called Grains. See Tables of Weight un- 
der Weights in Vol. I. Formerly the Moneyers did, 
and perhaps do ſtill ſubdivide the Grain thus, 
24 Blanks make a Perior, 20 Periots a Droite, 24 
Droires a Mire, and 20 Mites one Grain. See 
/ards Introdutt. to Mathem. p. 32. | 
TUBA-Enuſtachiana, is the Canal of Communi- 
cation berween the Mouth, and the Barrel of rhe 
Ear; "tis ſo called by Antonius Valſalva from its Fi- 
gure, and its firſt Diſcoverer Bart hol. Euſtachius. 
TUMBREL, Tumbrellum, Turbicketum, is 
an Engine of Puniſhment, which ought to be in 
every Liberty that hath view of Frank-Pledge, 
for the Correction of Scolds and unquiet Women, 
and was what we now call a Cuching- ſtool. 
 TUNICA Vaginalis, is the firſt ot the Proper In- 
teguments of the Teſtes; tis formed by the Dila- 
tation of the Productions of the External Mem- 
brane of the Peritonæum. Its internal Superficies 
is ſmooth, its external rough: It contains the Vaſa 
Defcrentia, and præparantia: It embraces looſely 
the whole Body of the Teſticle, adhering to one 
end of the Epidichmis; and on the out- ſide of it, 
runs the Muſcle called Cremaſter, which ſee. 
TYCHONIAN Sem or Hypotheſis, is fo cal- 
ted from having been advanced to ſolve the Phe- 
nomena of Aſtronomy by the Noble Tycho Brahe. 
He ſuppoſes the Earth fixt and immoveable in the 
Centre of the Univerſe, or of the Sphere of 
the Fixed Stars: So that all che Stars and Pla- 


the ſpace of 24 Hours. The Moon alſo he ſup- 


nets, are ſuppoſed to revolve round the Earth, in 


oſes to move round the Earth, as the Centre of 
bh Menſtrual Motion: But the five other Planets, 
Saturn, Fupiter, Mars, Venus, and Mercury, he 
ſuppoſes to revolve round the Sun in their ſeveral 
Periods ; as the Sun doth round the Earth in a 
Years time. But this Hypotheſis is ſo embaraſs' d 


and perplext, that it hath had few Eſpouſers: 


And inſtead of it, Longomontanus and ſome few 
others, have advanced another Hypotheſis that 
may be called Semi-Tychonian; in which holding 
all things according to Tycho, they allow a Diurna! 
Motion to the Earth, tho' they deny an Annual one. 
But tho this be a good deal more probable; than 
the Tychonian-Syſem, yet it is ſtill ſo intricate and 
confuſed, and ſo inconſiſtent with Obſervation, 
and the fimple Uniform Laws of Nature, which 
eſtabliſh the Pythagorean or Copernican Hypotheſis; 
that I ſhall ſay no more of it, but that tis not 
worth while for any one to enquire into it, nor to 
invent Laws to ſolve it; ſince all the Phenomena 
of the Heavenly Bodies, are much better ac- 


counted for in the other Syſtem laſt mentioned. 


See Greg. Aſtron. Book, I. Se, II. , | 

TYTHES, are of three Sorts. { 1.) Prædial 
Tythes, which ariſe wholly or chiefly from the 
Earth; as of Corn, Hay, Underwood, Fruits, 
Sc. (2.) Mixt Tythes are ſuch as ariſe from 
Beaft and other Animals paſtured, or fed with rhe 
Fruits of the Earth; as Colts, Calves, Lambs, 
Wool, Milk, Fowls, &c. ( 3.) Perſonal Tythes, 
which are the Profits arifing from the Labour, Arr, 
Trade, Negotiation, and Induſtry of Men. Great 


Tythes, are of the Tenths of Corn, Hay, and 


Wood only. All others being called Small Tyches. 


V AC 


Subject, under this Head in Vol. I. may 

be added by way of IIluſtration; Thar 
lince all Bodies do (by what Sir Iſa. Newton aptly 
calls the Vis Inertie) reſiſt as far as they can, any 
Change or Alteration of their preſent State, whe- 
ther of Motion or Reſt : And fince this Reſiſtance 
is always the fame in the ſame Body, and in dif- 
erent Bodies is ſtill Proportionable to the Quantity 
of Matter they contain. And ſince alſo of conſe- 
quence, if two Bodies contain equal Quantities 
ot Matter, and move towards one another with 
contrary Directions, and equal Velocities : They 
will neceſſarily both ſtop at the point of Con- 
courſe, And Converſely, ſince tis certain alſo chat 
wo Bodies moving thus, with contrary Directions 


\ J ACUUM, To what hath been ſaid on this 


they do both reſt, muſt be equally heavy: It 
Plainly follows that two Bodies, containing each 
an equal Quantity of Matter, muſt be equally 
cavy ; Wherefore, were there no ſuch thing as 
oroſity or Vacuity, two Spheres of equal Dia- 
meters, muſt contain equal Quantities of Mat- 
cer, and be equally heavy; chat is, two Spheres 


and equal Celerities, if at the Point of Concourſe C 


VA 


other of Gold ; if they had equal Diameters, 
muſt have equal or the {ame Specifick Gravities: 


bulk for bulk, than that of Gold. : 

The Planetary Regions in which the Heavenly 
Bodies move, muſt needs be almoſt devoid of all 
Body or Matter ; for otherwiſe a Refiſtance muſt 
accrue to the Planers Morionss which tho' never 
ſo ſmall, would in time be ſenſible, and have an 
effect in retarding the Motion of the Heavenly 
Bodies, bur no ſuch thing hath ever yet been ob- 
ſerved or diſcovered, but the contrary is certain. 
And beſides, ſuch a thin Vapour as the Tail of a 
omet, can move thro' the Ather, as ſome will 
call it, with incredible ſwiftneſs, without being 
diſſipated or drawn from its natural Courſe, which 
is in its ſelf a demonſtration that there muſt be a 
kind of Vacuum in thoſe Celeſtial Regions, And 
Dr. Hook, who was a Pleniſt ſaith; that the vaſt 
Expanſum of the World, muſt be a Body ſo ex- 


ceedingly fluid, (that is, uo Bod at all) as hardly 
te 


of different Matter, ſuppoſe one of Wood, and the 


Bur this being directly contrary to all experience, 
there is an unavoidable neceſſity of ſuppoſiing Va- 
cuities in the Sphere of Wood, to render it lighter 
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to hinder the Motion of any Body thro' ir. And | 


Sir I/. Newton ſhows p. 313 of his Latin Opticks, 
That if the Planetary Regions, were as the Pleni/ts 
aſſerr, entirely full of Matter, and without any 
interſperſed Vacuities at all; let their Matter be 
never ſo ſubtile and fluid, they would have a 
greater Reſiſtence to any Bodies moving in them, 
than Mercury or Quick-Silver hath, And in ſuch 
a Medium as That, even a perfettiy ſolid Globe muſt 
loſe half its Motion, before it can move thrice the 
length of its own Diameter. And Globes or Spheres, 
ſuch as the Planets are, would be ſtopt much ſooner ; 
wherefore tis abſolutely neceſſary for continuing 
the Motions of the Planets and Comets, that the 
Places they move in, be almoſt entirely devoid of 
all Matter. 

The feigned Romantick Subtile Matter, with 
which the Carteſians have filled the Celeſtial Re- 
gions, and all other parts of the Univerſe, is by 
no means uſeful to explained the Phænomena of 
Nature: Since the Motions of the Planets and 
Comets, is much better explained by Gravitation 
without it, and the Cauſe and Nature of Gravity, 
hath not yet been explain by that Materia Sub- 
tilis, nor 1 believe ever can be. And if there 
were any ſuch ching as that Matter, it would only 
ſerve to do Miſchief, to difturb and retard the 
Motions of the Heavenly Bodies, and the Order 
and Courſe of Nature. And if there were any 
ſuch thing within the hidden Pores and Meatus of 
Bodies, ir would ſerve for no good purpoſe ; it 
would only hinder and ſtop the vibrating Motion 
of their Parts, in which their Heat and all their 
active Force conſiſts. 5 


That Whim therefore of the Materia Subtilis, ; 


muſt be entirely baniſhed out of our Philoſophical 
Faith, and then along with it will fink all rhoſe 
imaginary Schemes and Hypotheſes, for the ex- 
plaining the Nature of the Phænomena of Light, 
by the means of Preſſure or the Motion of the 
Medium. See Preſſure, Wo | 
VADIARE Duellum, was formerly to wage a 
Combat; that 18, when any Perſon challenged 
another to decide a Controverſy by Camp-fighr or 
Duel, and threw down a Gauntlet, or made ſome 
ſuch like ſign of Defiance; then if the other took 
it up, or accepted of the Challenge, he was ſaid 
Vadigre Ducllum; to give and take a mutual Pledge 
of Fighting. : | 
VAGINALIS Tunica See Tunica Vaginalis. 
VALE F 4 Pump, at Sea, is the Term for the 
Trough by which the Water runs from the Pump 
along the Ship ſides, to the Scupper-holes. 
 VAPOURS, In order to explain the Circula- 
tion of Vapour Experimentally : Mr. Edm. Halley 
(See Philoſ. Tranſ. Ne. 212.) cauſed an Experi- 
ment of the Quantity of Water, ariſing ſimply 
from the warmth of the Weather, without being 
expoſed to either Sun or Wind, to be made in 
Greſham - College: Which was performed with 
great Care and Accuracy, by the Operator to the 
Royal Society. And having added up into one 
Sum, the Evaporations of the whole Year, he 
found that from a Surface as near as could be mea- 
ſured of eight Inches Square, there did evaporate 
during the Year 16292 Grains of Water, which 
1s 64, Cubick Inches; and that divided by eight 
inches, the Area of the Warers Surface, ſhews 
that the depth of Water evaporated in one Year 
amounts io eight Inches. Bur this is much too lit- 
tle to anſwer the Experiments of the French, who 


found that it rained 19 Inches of Water in a Year | 


at Paris: Or thoſe of Mr. Townley, wh; 
long continued Series of Obſervarions, rely 5 
ficiently proved, that in Lancaſhire at the Foo 5 
the Hills, there falls above 40 Inches of Wa nd 
in a Year; from whence it is very obvious Fwd 
the Sun and Wind are much more the Cauſes a 
Evaporation, than any Internal Heat or Agitati : 
Ehe hre Sparte do li A 
e ſame ervations do likewiſe ſhe 
Quality in the Vapours of Water, which is that + 
adhering to rhe (I thar exhales them which 
they cloath as ir were with a Fleece of vaporog 
Air, which once inveſting it, the Vapour riſes af- 
terwards in much leſs Quantity. And this was 
ſhewn by rhe ſmall Quantity of Water that was loft 
in 24 Hours Time, when the Air was very ſtil 
from Wind, in proportion to what went awa 
when there blew a ftrong Gale: altho' the Experi- 
ment was made in a Place as cloſe from the Wind 
as could be well contrived. For which reaſon! 
do not at all doubt ( faith he) that had the Ex- 
ry been made where the Wind had come 
reely, it would have carried away at leaſt three 
times as much more, without the Aſſiſtance of the 
Sun, which might perhaps have doubled it: By 
the ſame Experiment it likewiſe appears, that the 
Evaporations in May, June, Fuly, and Aug 
(which in each Month are nearly equal) are about 
three times as much as what evaporated in the 
four Months of November, December, Januar) 
February, which are likewiſe nearly equal, Mar 
and April anſwering nearly alſo to September and 
October. 3 
This Fleece of Vapour inſtill Weather, hanging 
on the Surface of the Water, is the occaſion of 
very ſtrange Appearances, by the Refraction of the 
ſaid Vapours differing from that of the common 


Air, whereby every thing appears raiſed; Houſes 


like Steeples, Ships as on Land above the Water, 
and the Land raiſed and lifted up as it were from 


the Sea, and many times ſeeming to over-hang. 


And this may give a tollerable Account of what [ 
have heard of ſeeing the Cattel at High- water 
time, in the Iſle of Dogs from Greenwich, when 
none are to be ſeen at Low- water {which ſome 
have endeavoured to explain, by ſuppoſing the 


Ille of Dogs to have been lifted up by the Tide 


coming under ir.) But the vaporous Effiuvia of 


Water, having a greater degree of Refraction 
than the common Air, may ſuffice to bring thoſe 
Beams down to the Eye, with which when the 
Water is refined, and the Vapours ſubſided with it, 
paſs above, and conſequently the Objects ſeen at 
the one Time, may be conceived to diſappear at 
the other. : 

Sir 1/a. Newton in his Opticks, Book. 2. P. 60. 
thinks that the Azure Colour of che Sky, which 
he rakes to be a Blue, of what he calls the ff 
Order, is cauſed by the Vapours when they firſt 
begin to condenſe and coaleſce into ſmall Parcels; 
for then they become firſt of ſuch a bigneſs, whereby 


ſach an Azure may be reflected, before they can 
conſtitute Clouds of other Colours. 50 that this 


Azure being the firſt Colour which Vapours be. | 1 


gin to reflect, it ought to be the Colour & 3 
fineſt and moſt . Skies, in wy 4 
pours are not arrived ro that Groſſneſs requ! $5 
reflect other Colours, as we find it by experience 
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VEN „ | 
AN LE Quantities, In Fluxions, are ſuch bottom. Theſe Fibres, by their Contraction and 
as = fed £ be continually increaſing or de- continual Motion, help the Attrition and Dige- 
creaſing 3 and ſo do by rhe motion cf their ſaid In- ſtion of the Aliments. . 
creaſe or Decreaſe Generate Lines, Areas or | The Fourth Tunicle is common; it comes 
Solidities. _ from the Peritonaum. : | 3 

V ARIATION, or Permutaticn of Quantities, | The Stomach receives Veins from the Porta, 
is the changing any number ct given Quantities, v1. the Goſtrica, Pylorica, and Vas Breve, and 
with reſpect to their Places. Sce Combinaticy, Branches from the Gaſtreepiplois dextra © ſmiſtra, 
VAsSSAL, ſignifies him that holds Land in Fee which are accompanied with Branches of the Ar- 
of his Lord: (Now he is called rſvally a Tcnaut | e719 Cœliaca, all which lie immediately under the 
in Fee) Whereof ſome owe Fidelity and Service, fourth Coat of the Stomach. | 


and ſuch are Vaſſalli Jurati. 

VAVASOR alias VALVASOR, is one that in 
Dignities is next to a Faron, vid. Braflen Lit. 1. 
c. 8. and Camden p. 188. ard Spelmans Gleſſary. 

VECTIS, when the Weight lies beyond the 

Fulcrum or Hypomochlion with regard to the cer, 
then the Ve dis is called Heterodromus 5 but when 
the Weight lies between the Fulcrum and the 
Power, ſo that "tis not moved a contrary way 
with the Power, as in the former Caſe ; but al- 
- cends or deſcends as the Power doth ; then tis 

called Vers Homodromus. py | | 

VENA Pmneumonica, is a ſmall Vein which 
creeps along upon the Bronchia of the Aſpera Arte- 
ria, or Trachea in the Lungs; tis deſcribed and 
ſo called by Sommichellius. _ 

VENTRICULUS : The Stomach or Ventriculus 
is placed immediately under the Midriff ; the 


The Eighth Pair of Nerves, or Par Vagum, 
gives two conſiderable Branches to the Stomach, 
which defcending ty the ſides of the Gullet, di- 
vide each into two Branches, the External and 
Internal. The two External Branches unite in 
one, and the Internal do ſo likewiſe ; both which 
piercing the Midriff, form, by a great number of 
{mall rwigs, upon the upper Orifice of the Sto- 
mach, a Plexus ; and then the Internal Branch 
ſpreads it ſelf down to the bottom of the Sto- 
mach: and the External Branch ſpreads it ſelf up- 


| on the inſide, about the upper Orifice of the Sto- 


mach. This great number of Nerves, which is 
about the upper Orifice, renders it very ſenſible, 
and from them alſo proceeds the great Sympathy be- 
twixt the Stomach, Head and Heart; upon which 
account Van Helmont thought, that the Soul had 
its ſeat in the upper Orifice of the Stomach. 


The Plexus Nervoſus of the Mypocbendria and 
Meſenterium give ſeveral Branches to the bottom 
of the Stomach, therefore in Hyſterick and Hy- 
pochondriack Paſſions, the Stomach is alſo af- 
fected. | 

The Uſe of the Stomach is Digeſtion, which 


Liver covers part of its right fide, and the 
Spleen touches it on its left, and the Colon at its 
bottom, to which alſo the Cawl is tied. Its Figure 
is like that of a Scorch Bag- pipe, being long, large, 
wide, and pretty round at the Bottom, but ſhorter 


and Jeſs Conyex on its upper Part where its two 
Orifices are. The left Orifice is called Cardia, 
to it the Oeſophagus is joined, and by it the Aliments 
enter the Stomach, where being digeſted, they 
aſcend obliquely to the Pylorus or right Orifice, 
which is united to the firſt of the Inteſtines. At 
this Orifice the Tunicks of the Stomach are much 
_ thicker than they are any where elſe, and the in- 
moſt hath a thick and ſtrong Duplicarure in form 


is the Diſſolution or Separation of the Aliments 
into ſuch minute Parts, as are fit to enter our 
Lacteal Veſſels, and circulate with the maſs of 
Blood: Or it is the fimple breaking of the Cohæ- 
ſion of all the little Moleculz, which compoſe the 
Subſtances we feed upon. Now the principal 
Agents employed in this Action, are, firſt, the 
Saliva, the Succus of rhe Glands in the Stomach, 


and the Liquors we drink, whoſe chief property 
is to ſoften the Aliments, as they are Fluids, which 
eaſily enter the Pores of moſt Bodies, and ſwel- 
ling them, break their moſt intimate Cohæſions. 
When the Aliments are rhus prepared, their Parts 
are ſoon ſeparated from one another, and diffoly- 
ed into a Fluid, with the Liquors in the Stomach, 


of a Ring, which ſerves as a Valve to the Pylorus, 
when it contracts and ſhuts. | 
The Stomach is made of four Membranes or 
Coats. The firſt and inmoſt is made of ſhort Fi- 
bres, which ftand perpendiculacly upon the Fi- 
bres of the next Coat; they are to be ſeen 
plainly towards the Pylorus. When the Stomach 


is diſtended with Meat, rheſe Fibres become thick 
and ſhort. Whilſt they endeavour to reſtore them- 
ſelves by their natural Elaſticity, they contract the 


by the continual Motion of its Sides, whoſe 
Power in this Action, is, by that great Improver 
of the true Theory of Phy/ick, the learned Pit- 


Cavity of the Stomach, for the Attrition and Ex- 
pulſion of the Aliments. This Coat is much 
larger than the reſt, being it is full of Plaits and 


cairne, demonſtrated to be equal to the preſſure - 
of 12951 Pound weight : To which if we add 
the force of the Diaphragma and Muſcles of the 


Wrinkles, and chiefly about the Pylorus : Theſe 
Plaits retard the Chyle, that it runs not out of 
the Stomach before ir be ſufficiently digeſted. In 
this Coat there are alſo a great number of ſmall 
Glands, which ſeparate a Liquor which beſmears 
all the Cavity of the Stomach ; therefore this 
Coat is called Tunica Glanduloſa. | > 
The Second is much finer and thinner ; ir is al- 
together Nervous; it is of an Exquiſite Senſe, 
and is called Nervoſa. 3 | 
The chird is Muſcular, being made of ſtraight 
and circular Fibres ; the ſtraight run upon the 
upper part of the Stomach, between its ſuperiour 
and inferiour Orifices ; and the circular run ob- 
liquely from the upper Part of the Stomach to the 


Abdomen, which likewiſe conduce to Digeſtion, 
the Sum will amount to 261086 Pound weight. 
Theſe two Actions we ſee more clearly in Birds, 
becauſe they are performed in two Stomachs. In 
the firſt, rhe Corn is only ſwell'd and ſoften'd by 
the Liquor of its Glands, but broken and diſſolved 
in the Second, which is compos'd of very ſtrong 
Muſcles, becauſe thoſe of the Abdomen and Dia- 


phragma are weak, neither do they act upon the 


Stomach, as in Men. Kei!'s Anatomy. 

VERDITER, is made thus; into an Hundred 
Pound Weight of Whiting put into a Tub, the 
Refiners pour their Copper Water, (See Refining) 
and ſtir them together every Day for ſome Hours 


together, till rhe Water grows pale: Then 


they 


7G pour 
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to hinder the Motion of any Body thro' ir. And 
Sir I/. Newton ſhows p. 313 of his Latin Opticks, 
That if the Planetary Regions, were as the Plenz/ts 
aſſerr, entirely full of Matter, and without any 
interſperſed Vacuities at all; let their Matter be 
never ſo ſubtile and fluid, they would have a 
greater Reſiſtence to any Bodies moving in them, 
than Mercury or Quick-Silver hath, And in ſuch 
a Medium as That, even a perfeftly ſolid Globe muſt 
loſe half its Motion, before it can move thrice the 
length of its own Diameter. And Globes or Spheres, 
ſuch as rhe Planets are, would be ſtopt much ſooner ; 
wherefore tis abſolutely neceſſary for continuing 
the Motions of the Planets and Comets, that the 
Places they move in, be almoſt entirely devoid of 
all Matter. | | 
The feigned Romanrick Subtile Matter, with 
which the Carteſians have filled the Celeſtial Re- 
gions, and all other parts of the Univerſe, is by 
no means uſeful to explained the Phænomena of 
Nature: Since the Motions of the Planers and 
Comets, is much berter explained by Gravitation 
without it, and the Cauſe and Nature of Gravity, 
hath not yer been explain by that Materia Sub- 
tilis, nor 1 believe ever can be. And if there 
were any ſuch ching as that Matter, it would only 
ſerve to do Miſchief, to diſturb and retard the 
Motions of the Heavenly Bodies, and rhe Order 
and Courſe of Nature. And if there were any 
ſuch thing within the hidden Pores and Meatus of 
Bodies, it would ſerve for no good purpoſe ; it 
would only hinder and ſtop the vibrating Motion 
of their Parts, in which their Heat and all their 
active Force conſiſts. 15 | 
That Whim therefore of the Materia Subrilis, 
muſt be entirely baniſhed our of our Philoſophical 
Faith, and then along with it will fink all thoſe 
imaginary Schemes and Hypotheſes, for the ex- 
plaining the Nature of the Phænomena of Light, 
by the means of Preſſure or the Motion of the 
Medium. See Preſſure, _ ' | | 
VADIARE Duellum, was formerly to wage 4 
Combat; that is, when any Perſon challenged 
another to decide a Controverſy by Camp-fighr or 
Duel, and threw down a Gauntlet, or made ſome 
ſuch like ſign of Defiance; then if the other took 
it up, or accepted of the Challenge, he was ſaid 


found that it rained 19 Inches of Water in 4 F. 
at Paris: Or thoſe of Mr. Townley, which Go 


long continued Series of Obſervation 
dciently proved, that in Lancaſhire ar 1 _ ſuf. 
the Hills, there falls above 40 Inches of W. 1 
in a Year; from whence it is very obvious * 
- Sun and Wind are — 1 che Cauſes of 
vaporation, than any Internal Heat or A o;+..: 
of the 8 Y , 8 r Agitation 
he ſame Obſervations do likewiſe ſhe | 
Quality in the Vapours of Water, which is char al 
adhering to rhe Carkkce thar exhales them which 
they cloath as it were with a Fleece of porn 
Air, which once inveſting it, the Vapour riſes af. 
terwards in much leſs Cini And this was 
ſhewn by rhe ſmall Quantity of Water that was loft 
in 24 Hours Time, when the Air was very ſtil 
from Wind, in proportion to what went away 
when there blew a ftrong Gale: altho' the Raps. 
ment was made in a Place as cloſe from the Wind 
as could be well contrived. For which reaſon | 
do not at all doubt ( faith he) that had the Ex- 
ugg; been made where the Wind had come 
reely, it would have carried away at leaſt three 
times as much more, without the Aſſiſtance of the 
Sun, which might perhaps have doubled it: By 
the ſame Experiment it likewiſe appears, that the 
Evaporations in May, June, Fuly, and Aug 
(which in each Month are nearly equal) are about 
three times as much as what evaporated in the 
four Months of November, December, Fanuary, 


Ofober. 


on the Surface of the Water, is the occafion of 


very ſtrange Appearances, by the Refraction of the 


ſaid Vapours differing from that of the common 
Air, whereby every thing appears raiſed; Houſes 
like Steeples, Ships as on Land above the Water, 
and the Land raiſed and lifted up as it were from 
the Sea, and many times ſeeming to over-hang. 
And this may give a tollerable Account of what [ 
have heard of ſeeing the Catrel at High-water 
time, in the Iſle of Dogs from Greenwich, when 
none are to be ſeen at Low-water {which ſome 
have endeavoured to explain, by ſuppoſing the 


Vadiare Duellum; to give and take a mutual Pledge 
of Fighting. 
VACINALIS Tunica See Tunica Vaginalis. 

VALE of 4 Pump, at Sea, is the Term for the 
Trough by which the Water runs from the Pump 
along the Ship ſides, to the Scupper-holes. 
VAPOURS, In order to explain the Circula- 
tion of Vapour Experimentally : Mr. Edm. Halley 
(See Philoſ. Tranſ. No. 212.) cauſed an Experi- 
ment of the Quantity of Water, ariſing ſimply 
from the warmth of the Weather, without being 
expoſed to either Sun or Wind, to be made in 
Greſham- College: Which was performed with 
great Care and Accuracy, by the Operator to the 
Royal Society. And having added up into one 
Sum, the Evaporations. of the whole Year, he 
found that from a Surface as near as could be mea- 
ſured of eight Inches Square, there did evaporate 
during the Year 16292 Grains of Water, which 
is 64 Cubick Inches; and that divided by eight 


inches, the Area of the Waters Surface, ſhews | po 


that the depth of Water evaporated in one Year 
amounts io eight Inches. But this is much too lit- 


Ille of Dogs to have been lifted up by the Tide 
coming under it.) But the vaporous Effiuvia of 
Water, having a greater degree of Refraction 
than the common Air, may ſuffice ro bring thoſe 
Beams down to the Eye, with which when the 
Water is refined, and the Vapours ſubſided with i, 
paſs above, and conſequently the Objects ſeen at 
the one Time, may be conceived to diſappear at 
the other. = 

Sir 1/a. Newton in his Opticks, Book. 2. P. 60. 
thinks that rhe Azure Colour of the Sky, Which 
he rakes to be a Blue, of what he calls the firſt 
Order, is cauſed by the Vapours when they 
begin to condenſe and coaleſce into ſmall Parcels; 
for then they become firſt of ſuch a bigneſs, whereby 
ſuch an Azure may be reflected, before they ren 
conſtitute Clouds of other Colours. So that : 
Azure being the firſt Colour which ago: 5 
gin to reflect, it ought to be the Colour 0 V2 
fineſt and moſt en ee Skies, in whic ep 
urs are not arrived to that Groſſneſs req od 
reflect other Colours, as we find it by experiene 
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tle to anſwer the Experiments of the French, who 


February, which are likewiſe nearly equal, March 
and April anſwering nearly alſo ta September and 


This Fleece of Vapour inſtill Weather, hanging 
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- VARIABIE Quantities, In Fluxions, are ſuch bottom. Theſe Fibres, by their Contraction and 
as are ſuppoſed to be continually increaſing or de- continual Motion, help the Arrrition and Dige- 
creaſing 3 and ſo do by the motion of their ſaid In- ſtion of the Aliments. © 3 
creaſe or Decreaſe Generate Lines, Areas or The Fourth Tunicle is common; it comes 
Solidities. Hi from the Periton@um. | ; 
V ARIATION, or Permutaticn of Quanrities, Ihe Stomach receives Veins from the Porta, 
is the changing any number cf given Quantities, vz. the Gaſtrica, Pylorica, and Vas Breve, and 
4 with reſpeck to their Places. Sce Cembinatien. Branches from the Gaſtreepiplors dextra & ſmiſtra, 
 VASSAL, Genifies him that holds Land in Fee which are accompanied with Branches of the A7 
of his Lord: (Now he is called rſvally a Tenant | teria Celiaca, all which lie immediately under the 
in Fee ) Whereof ſome owe Fidelity and Service, fourth Coat of the Stomach. "er Hs 
and ſuch are Vaſſalls Furats. The Eighth Pair of Nerves, or Par Vagum, 
| VAVASOR -1ias VALVASOR, is ore that in gives two conſiderable Branches to the Stomach, 
Dignities is next to a Baron, vid. Brafen Lit, 1. | which defcending ty the fides of the Gullet, di- 
c. 8. and Camden p. 188. and Spelmans Gleſſary. vide each into two Branches, the External and 
VECTIS, when the Weight lies beyond the Internal. The two External Branches unite in 
Fulcrum or Hypomochlion with regard to the Per, [one, and the Internal do ſo likewiſe ; both which 
then the VeAis is called Heterodromus; but when [piercing the Midriff, form, by a great number of 
the Weight lies between the Fulcrum and the [ſmall twigs, upon the upper Orifice of the Sto- 
Power, fo that tis not moved a contrary way mach, a Plexus; and then the Internal Branch 
with the Power, as in the former Caſe ; but aſ- ſpreads it ſelf down to the bottom of the Stc- 
- cends or deſcends as the Power doth ; then 'tis mach: and the External Branch ſpreads it ſelf up- 
called Vectis Homodromus. 3 on the inſide, about the upper Orifice of the Sto- 
VENA Pneumonica, is a ſmall Vein which mach. This great number of Nerves, which is 
creeps along upon the Bronchia of the Aſpera Arte- about the upper Orifice, renders it very ſenſible, 
ria, or Trachea in the Lungs; tis deſcribed and and from them alſo proceeds the great Sympathy be- 
ſo called by Sommichellim. — 5 twixt the Stomach, Head and Heart; upon which 
\3 VENTRICULUS : The Stomach or Ventriculus account Van Helmont thought, thar the Soul had 
Y is placed immediately under the Midriff ; the its ſeat in the upper Orifice of the Stomach. 
Liver covers part of its right fide, and the | The Plexus Nervoſus of the Hypockendiia and 
Spleen touches it on its left, and the Colon at its | Meſenterium give ſeveral Branches to the bottom 
bottom, to which alſo the Caw! is tied. Its Figure of the Stomach, therefore in Hyſterick and Hy- 
is like that of a Scotch Bag- pipe, being long, large, pochondriack Paſſions, the Stomach is alſo af- 
wide, and pretty round at the Bottom, bur ſhorter | fected. | 
and leſs Convex on its vpper Part where its two | The Uſe of the Stomach is Digeſtion, which 
Orifices are. The left Orifice is called Cardia, is the Diſſolution or Separation of the Aliments 
to it the Oeſophagus is joined, and by it the Aliments into ſuch minute Parts, as are fir to enter our 
enter the Stomach, where being digeſted, they | Lacteal Veſſels, and circulate with the maſs of 
aſcend obliquely to the Pylorus or right Orifice, | Blood: Or it is the ſimple breaking of the Cohæ- 
- which is united to the firſt of the Inreftines, At | fion of all the little Molecule, which compoſe the 
this Orifice the Tunicks of the Stomach are much | Subſtances we feed upon. Now the principal 
thicker than they are any where elſe, and the in- | Agents employed in this Action, are, firſt, the 
moſt hath a thick and ſtrong Duplicarure in form | Saliva, rhe Succus of the Glands in the Stomach, 
of a Ring, which ſerves as a Valve to the Horus, and the Liquors we drink, whoſe chief property 
when ir contracts and ſhuts. is to ſoften the Aliments, as they are Fluids, which 
The Stomach is made of four Membranes or | eaſily enter the Pores of moſt Bodies, and ſwel- 
Coats. The firſt and inmoſt is made of ſhort Fi-] ling them, break their moſt intimate Cohzfions. 
| bres, which ftand perpendiculacly upon the Fi- | When the Aliments are thus prepared, their Parts 
bres of the next Coat; they are to be ſeen | are ſoon ſeparated from one another, and diffoly- 
plainly towards the Pylorus. When the Stomach | ed into a Fluid, with the Liquors in the Sromach, 
zs diſtended with Meat, theſe Fibres become thick | by the continual Motion of its Sides, whoſe 
and ſhort. Whilſt they endeavour to reſtore them- | Power in this Action, is, by that great Improver 
ſelves by their natural Elaſticity, they contract the | of the true Theory of Phyjick, the learned Pit- 
Cavity of the Stomach, for the Attrition and Ex- cairne, demonſtrated to be equal to the preſſure « 
2 of rhe Aliments. This Coat is much of 12951 Pound weight: To which if we add 
arger than the reſt, being it is full of Plaits and the force of the Diaphragma and Muſcles of the 
Wrinkles, and chiefly about the Pylorus : Theſe Abdomen, which likewiſe conduce to Digeſtion, 
Plaits retard the Chyle, that it runs not out of | the Sum will amount to 261086 Pound weight. 
: the Stomach before ir be ſufficiently digeſted. In | Theſe two Actions we ſee more clearly in Birds, 
1 this Coat chere are alſo a great number of ſmall | becauſe they are performed in two Stomachs. In 
11 Glands, which ſeparate a Liquor which beſmears the firſt, the Corn is only ſwell'd and ſoften'd by 
all the Cavity of the Stomach ; therefore this | the Liquor of irs Glands, but broken and diſſolved 
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Coat is called Tunica Glandule/a. | in the Second, which is compos'd of very ſtrong 
) WEE TheSecond is much finer and thinner ; ir is al-] Muſcles, becauſe thoſe of the Abdomen and Dia- 
8 2 together Nervous; it is of an Exquiſite Senſe, | phragma are weak, neither do they act upon the 
f and is called Nervoſa. _ Stomach, as in Men. Neils Anatomy. | 


The third is Muſcular, being made of firaight | VERDITER, is made thus; into an Hundred 
and circular Fibres ; the ſtraight run upon the | Pound Weight of Whiting pur into a Tub, the 
upper part of the Stomach, between irs ſuperiour] Refiners pour their Copper Mater, (See Refining} 
and interiour Orifices ; and the circular run ob- [and ſtir them together every Day for ſome Hours 
quely from the upper Part of the Stomach to the together, till che Water * pale: Then they 

| 7G pour 
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dius added to the Co-fine, make the Verſed-Sine. 


oe. make a Parallel entrance of the Sine, given 


VER 


—— 


VIB 


pour that away and fer it by for further uſe, half the Sine of the contained Angle, to: Diff. 


and pour on more of the green Water, and ſo con- 
tinue till the Verditer be made; which being 
taken out, is laid on large pieces of Chalk in the 
Sun, till it be dry for the Market. The Water 
mentioned to be drawn or pour'd off from the Ver- 
diter, (which remains at the Bottom of the Tub, 
is put into a Copper and boil d, till it come to the 
thickneſs of Water-Gruel: now conſiſting princi- 

ally of Salt- Peter reduced, moſt of the Spirit of 


Virriol being gone with the Copper into the Verdi- 
ter, and a Diſh full of this being put into the other 


Materials for Aqua- Fortu, is re-diſtilled, and makes 
what they call a Double Mater, which is near 
twice as good, as that made without it. Phil. 


VERSED- SINE, what it is, ſee in Vol. 1. un- 
der Tr3gonometry and Scale, as well as under Verſed- 
Sine. | 

From the Radius or Sine of any Ark, to find the 
Verſe d-Sine. 3 | 

If che Ark be leſs than 90. the Co-ſine taken 
out of the Radius, leaves the Verſed-Sine : Bur 
if the Ark be greater than a Quadrant, the Ra- 


By the Sector, rhe Diſtance from 90 to 80 on the 
Line of fines taken laterally, is the Verſed-Sine 
of 107. The Diſtance between 90 and 70, the 
Verſed-Sine of 20%n e. But if the right Sine 
were 50. and you would have the Verſed-Sine of 


renceof the Verſed-Sines of the third Side 

the Ark of Difference between t One 
a | he two containing 

herefore in Practice, double the Logarithe: 

Sine of half the Angle given, and * 5 
Log, Sines of the Legs; and from the left Hand 
of the Sum, ſtrike out 3 for the Cube of th 
Radius, there will remain the Logarithm of half 
the Difference of thoſe two Verſed.Sines. 

Which half Difference doubled, and added t 
rhe Verſed-Sine of the Difference .of the Le 4 
gives the Verſed-Sine of the ſide ſought, * 


| Example. 
The Log. Sine of 40% ——9. 8080675 
The Log. Sine of 777.9. 9887239 
The Log. Sine of 26. — 19. 2914116 

15 when doubled 7 . — 
The natural Sine againſt 39. 0882030 is 1227355 


Whoſe double is 2454710 | 
The natural Verſed-Sine of 379. the | 
difference of the Legs, i —-y 2213645 


Their Sum is 3 4468355 


Which is the Verſed-Sine of 572. 53/. the 
Side required or ſought. 


between 50 and 50 in the Lines of Sines; and by 
that means, the Diſtance between 90 and 90, 
will give the Length of the Radius: Then out of 
that Radius take parallelly found the Sine of 40“. 
(the Co-ſine of 309.) the Remainder will be the 


| Verſed-Sine 50%. 


In Sir Jonas Moors New Sſteme of Math. 


Vol. II. In the New Book of Coparithms, | Pla 


(and in ſome other Books) you have Tables of 
Verſed-Sines both Natural and Artificial, whoſe 
uſes are very many; and eſpecially in ſolvin 
ſome of the moſt uſeful Caſes of Spherick Triangles : 
Asin calculating the Diſtances of Places on the Earths 
Surface, according to the Arch of a great Circle, by 
having their Longitudes and Latitudes. 
Ihe Diſtances of two Stars, by having their right 
Aſcenſions and Declinations, or their Lengitudes 
and Latitudes; by which means, the Altitudes of 
rwo Stars nor on the Meridian, or of the Sun, 
with the difference of Time or Azimuth being ob- 
ſerved ; the Latitudes of Places may be found. 


As in the Spherick Triangle BPL, let the Legs BP, 


and PL be given, and the contained Angle BPL. 
To find the fide B L. 


I ſay, as che Cube of Radius, tothe Rectangle 
of the Sines of the Legs:: So is the Square of 


g | ly, and then marking two Points of the Shadow 


For all fixr ſolid Bodies when heated to a due De- 
| gree, will emit Light and Shine; and Bodies which 


| ſpeak) and eſpecially Sulphureous ones, do emit 


| ariſing from putrid Waters, as the Ignes Fatui, &c, 


VERTICAL-PLANE in Conicks, is a Plane 
paſſing chro the Vertex of the Cone, and Paral- 
lel to any Conick Section. | | 

VERTICAL-LINE in Conicks, is a right Line 
drawn on the Vertical-Plane, and pafling thro 
the Vertex of the Cone. | 
\ VERTICAL-Line in Dialling, is a Line on any 
ne perpendicular to the Horizon; this is beſt 
found and drawn on an ere or reclining Plane; 
by holding up a String and heavy Plummet ſteadi- 


of the Thread on the Plane, a good Diſtance 
from one another, and then drawing a Line thro 
thoſe Marks. EE 
VIBRATING-MOTION, is a very quick and 
ſhort Motion of the ſolid Parts of Bodies, cauſed 
by the Pulſe or Stroke of ſome Body upon them. | 
Thus the Rays of Light or Fire ſtriking upon the 
ſmall Particles of Bodies, do excite in them ſuch 
Vibrations, and cauſe rhem to grow hot and ſhine. 


abound with Earthy Particles, (as the Chymiſts 


light; which way ſoever their Parts come to be 
agitated into theſe vibrating Morions, whether by 
Heat, by rubbing, by ſtriking, or by Putrefaction, 
or ſome animal or vital Motion; thus the 
Water ſhines or burns as they call it in a Storm: 
Quick ſilver emits a Light when ſhook in Facuo: 
An Horſes Neck or Cats Back when rub'd with 
ones Hand in the dark : Wood, Fleſh, and Fiſt 
when tis rotten and putrified : So ſhine Vapour 


Thus kindles wet Hay, &c. Thus Diamonds rub d 
in the Dark, emit a Light, like the Phoſpho's; 
and thus Iron will grow hot, and burn with quic 
and forcible Hammering on an Anvil. 


Of 


kd 


e VIS 


Vis ” 


e Vibrating Motion of the Parts of ſolid 
N good 3 alſo you have in Bells, or 
the Brims of Drinking-Glaſſes half full of Liquor, 
and then rub'd ſtrongly with ones Finger a little 
_ Hook ſaith, he hath obſerved the Direction 
of this Vibrating Motion, to be from the Centre 
ourwards, © vice Verſa. PE Th 
VICAR, the Prieſt of every Pariſh is called 
Rector, unleſs the Predzal Tyrhes be impropriated ; 
and then he is called Vicar, quaſi vicem fungen, 
R-@oris. The Vicar is called perpetual, becauſe 
every Vicarage hath a conſtant Succeſſion (like a 
Corporation and never dies, 2 5 
VICE-CHAMBERLAIN, is a great Officer 
in the Queens Court, next under the Lord Cham- 
berlain, and in his Abſence hath the Controul 
and Command of all Officers whatſoever, ap- 
pertaining to that part of her Majeſties Houſhold, 
which is called the Chamber or above Stairs. 

VIX prime, ſo the Phyſicians call the Sto- 
mach and Guts, accounting the whole length of 
the Canal which reaches from the Mouth to the 
Sphindter ani. 5 

VIGIL, tho the Civil Day begins from Mid- 
night, yet the Eccleſiaſtical or Scriptural Day be- 
gins at ſix in the Evening, and holds till ſix in 
the Evening of the enſuing Day. Hence the Col- 
ect for every Sunday and Holiday (by Order of 
our Church) is to be read at the preceding Evening 
Service, or at the Veſpers or Evenſong at fix a 
Clock the Day before; from which Time the 
Religious Day was ſuppoſed ro begin, and this 
firſt part of the Holiday from fix a Clock of the 
Day before, was by the Primitive Chriſtians ſpent 
in Hymns and other Devotions; and theſe being 
often continued till late in che Night, were thence 
called Vigils. Tho by Degrees rheſe Hgils be- 
came fo enlarged, that at laft all the Day pre- 
ceding the Holiday, came to be called by this 
Name as it is now. | 
VILLANIS Regis ſubattis reducendis, was a 
Writ that lay for bringing back the Kings Bond- 
men, that had been carried away out of his Man- 
nors to which they belonged. | 

ViNCULUM, is a Term in Fluxions, im- 
plying that ſome compound ſurd Quantity is mul- 
tiplied into a Fluxion, Sc. Thus in this Expreſ- 
fion ax VAν —0 4 the V inculum is the compound 


Surd / 0ox—aa. which is xd into ax 
VIRGATE or Yard-Land, was originally no 
more than a certain extent or compaſs of Ground, 
ſurrounded with ſuch Bounds and Limits ; and 
therefore the quantity was uncertain according to 
the difference of Places and Cuſtoms. 
VIRTUE, is a free elective and acquired 
Habit of the Mind, whereby we are conſtantly 


2 or avoid, according to the Rules of true Pru- 
ence. | 

V.>LOUNT, Vicecomes, Vicount, ſignifies as 
much as Sheriff ; betwixt which two Words there 
1s no other difference, but that the one comes 
from the Normans, and the other from the Saxons. 


is a Perſon 3 the next Degree of Nobility be- 
low an Earl ; and tho it be an Old Name of Of- 
ce, ts a new one in Dignity, being not in uſe 


inclined to do, and do in Fact act or not act, pur- 


with us till the time of Hen. 6. But tis of 


greater Antiquity in other Countries. See Seiden 's 
Titles of Hon. fol. 761. 
VISION, che Phyfical Cauſe of Vifion ſeems 
to be, That the Rays of Light ſtriking on the Bot- 
tom of the Eye, do there excite certain Vibra- 
tions in the Tunica Retina; which Vibrations 
being propagated as far as the Brain, by the /o 
Fibres of the Optic Nerves, do there cauſe the 
ſenſe of Seeing. For as Denſe Bodies do retain 
their Hear longeſt, and that in proportion to their 
Denſity, they retain. it longer, as they are more 
Denſe ; ſo the Vibrations of their Particles, are 
of a more durable Nature, than thoſe of rarer 
Bodies, and therefore can be propagated to greater 
Diſtances : Wherefore. the Solid and Denſe Fibres 
of the Nerves, whoſe Matter is of an Homogeneal 
and Uniform Nature, are very proper to tranſmit 
to the Brain ſuch Motions, as are impreſſed on the 
External Organs of all our Senſes. For that Mo- 
tion which can preſerve it ſelf a good while, in 


one and the ſame Part of any Body, can alſo be 


propagated a great way. from one Part of it to 
another: Provided the Body be of an Homoge- 
neal Nature, and that the Motion be not reflect- 
ed, refracted, interrupted, or diſturbed by any in- 
equality in that Body. . 
Rays of Light therefore of divers kinds, will 
excite Vibrations in the Rerina of diſferent Mag- 
nitudes; and theſe Vibrations according to ſuch 
their different Magnitudes, will produce the Senſa- 
tions of different kinds of Colours; juſt almoſt as 
in the Air, Vibrations of different Magnitudes 
produce the Senſation of different Sounds. V. gr. 
(As you will find under Colour) Such Rays of 
Light as are moſt Refrangible, excite the moſt 
ſhorr Vibrations, and cauſe the Senſation of a deep 
Violer Colour : While ſuch Rays as are leaſt 
Refrangible, do excite the /ongeſt Vibrations; 
and cauſe rhe Senſation of a deep Red Colour. 
And Rays of Light of all intermediate kinds, do 
excite. accordingly intermediate Vibrations, and 
ſo cauſe the Senſations of rhe other intermediate 


Colours, between the two extreams of Violet 


and Red. 1 | | 
VIS INERTLE Materie, This Vis Inertie is no 


where more conſpicuous, than in the rhe ſudden _ 
Motion of a Veſſel full of Liquor upon a Hori- 


zontal Plane ; at firſt the Liquor ſeems ro move 
with a Direction contrary to that of the Veſſel, 
not that there is any ſuch Motion really impreſs'd 
upon the Liquor, bur that the Vis Ine tie indea- 
vouring to continue it in its State of reſt, the Veſ- 
ſe] cannot immediately communicate its Motion 
to the Liquor: But the Liquor perſeveres in its State 
of reſt, whilſt the Veſſel moves forward, and fo 
ſeems to move a contrary way. Bur when once the 
Liquor has the Motion of the Veſſel communi- 
cated to it, and begins to move with a Velocity 
equal to that of the Veſſel ; if the Veſſel be ſud- 
denly ſtop d, the Liquor continues its Motion, and 
daſhes over the ſides of the Veſſel. 

The Reſiſtance of all Fluid Mediums againſt 
Bodies moving thro them, is chiefly owing to 


this Vis Inertia: as you will find under Reſiſtence in 


this Vol. 


See Sheriff. With us now, a Viſcount or Vicount, 


VIS STIMULANS, a Term uſed by Dr. Cheyne 
in his Book of Fevers, and by ſome other Phy- 
ſicians, and they underſtand by it ſuch a Quality 
in any Fluid, whereby the Particles of it ate di- 
\ {poſed to make a real Diviſion, or a violent Inflex- 


ion of the Nervous and Membranous Fibres of 
1G 2 the 
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he ſaith, they burn the Copper as Stones in ſmall 


of old Iron or Braſs (according to the deſign of the | 
Operator) and then put it ro Chryftallize in 


Orders of Pillars in Architecture. 


to an Inn and lies but one Night: In which Caſe 


(or as ſome write it Hogenhine, and the third 
Night Awnhine) that is familiaris; and then if he 


— 


* 


UND 


the Body; which occaſions frequent and forcible | 
Reciprocations, Succuſſions, and Derivations of 
the Liquidum Nervorum into the Muſcles and Con- 
tractile Fibres of the Canals of the Body, where- 
by all the involuntary Muſcles are brought into 
violent Contractions, and the Emiſſaries of the 
Glands are ſqueezed. See Bellini de Urinis & 
Pulſibus & de motu Cordis. . 

VISUAL-ANGLE, is the ſame with the Op- 
rick-Angle, which you will find under Optick 
Pyramid and Optick Triangle. 

VITRIOL or Copperas, 15 made at Brickleſey in 
Eſſex, according ro Mr. Rays Account thus : 
They lay the Copperas Stones (which Yormius in 
his N. c. 13. S. 2. faith, are chiefly found in rhe 
Iſle of Shepey ; bur are indeed gather d upon the 
Coaſts of Kent and Suſſex in many Places ) oñ a 
large Bed or Floor prepared in che open Air, under- 
neath which there are Gutrers or Troughs, diſpoſ- 
ed to receive and carry away the Liquor impreg- 
nated with the Mineral to a Ciſtern, where it is 
reſerved. For the Air and Weather diſſolving the 
Stones, the falling Rain carries away along with it, 
the Vitriolick Juice or Salt which is diſſolved there- 
by. This Liquor they boil in large Leaden-Pans, 
putting in a good quantity of old Iron. When 
tis ſufficiently evaporated, they pour it out into 
large Troughs wherein it cools; and the Vitriol 
Cryſtallizes to the ſides, and to croſs Barrs of 
Wood, which are placed in the Troughs. The 
Liquor remaining after this Chryſtallization, they 
call the Mother, which is reſerved to be boiled and 
evaporated again. | 
Moyrmius ſaith, the Liquor is fix or ſeven Days 
boiling to a due Conſiſtence, and that it can be 
boiled in nothing but a Leaden Veſſel. 

 Matthiolus deſcribes the way of making Vitriol 
in Itah, to be ſomething different from our; for 


Heaps, till the greateſt Part is reduced to a Calx 
or Aſhes ; which being poudred, is mingled and 
agitated with Water, in large Veſſels to get out 
the Vitriolick Matter, then they draw off the 
clear Water after the groſſer Matter hath ſubſided, 
and boil it to a due Confiſtence, throwing in pieces 


Wooden Veſlels. 
VIVO, is the Shaft of a Column in any of the 


_ UNCUTH, in Saxon is unknown, and in the 
Old Saxon Laws, is uſed for a Perſon that comes 


his Hoſt was not anſwerable for any : Offence he 
ſhould commit, whereof he was guiltleſs himſelf, 
Bur if he lay there a Second Night, then he was 


called a Gueſ?, Hoſpes, and then the Hoſt was to | 


anſwer for him, as for one of his Family. If he 
tarried any longer, he was then called Agenbine, 


offended againſt the King's Peace, his Hoſt was to 
ſee him forth-coming ; and if he could not pro- 
duce him in a Month and a Day, he was obliged 
to ſatisfie for his Offences. | 

IND ER- Chamberlain of the Exchecquer, is an 
Officer there that cleaves the Tallies, and reads 
the ſame ſo that the Clerk of the Pell, and the 
Controllers thereof may ſee that the Entries be 
true; he alſo makes ſearches for all Records in 


the Treaſury, and hath the Cuſtody of the | 


” WM Uniform Motion, 


Doomſday-Book. There are two 8 
of this Name. 8 | | Officers ther 

UNGULA, in Geometry, is the Seq; 
Cylinder cur off by a Plane, which ary: of ; 
thro' the Plane of the Baſle, and part of the? 
lindric Surface, e. 


* 


UNIFORM or Equable Motion, and all its P 
perties may be very well explained by the Eq: fo. 
gular Parallelograms in this Figure. Where 80 
rigent 4 5 repreſents the Time, and the Tine, : 
ic, 2d, &c, the Uniform or Equable Veloci: ; 
with which any Body is moved, in any Nun | 
Moments of Time. And rhe Parallelograms ac = 
2e, e 4, 4g; do truly repreſent the aeg 
ſeribed or run thro, with the Velocity «6, in * 
Times 4 1, 1, 23 2, 33 3, 4; 4, 5. e 

From the bare Conſideration of which N 
will follow. No 08 
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1. That the Spaces deſcribed by any Moreabe. 
with an Equable or Uniform Nahe, = 1 
ways as the Times. 

For the Parallelograms 2 c, ad, Ge. having all 


— ſame Altitude, muſt be as their Baſes bc, 44 
c. | = | 


2. Or if the Times be equal, the Spaces muſt be 
as the Velocities ; that is the Parallelograms an to 
am, will be as ah to ak, &c. 


3. And from hence it will follow, that if the 
Spaces are as the Velocities, the Times will be e- 
qual; if as the Times, the Velocities will be equal 


4. Where the Spaces are equal, the Times muſt be 
reciprocally as Velocities ; for the Similar and Parallel 
Rectangles have their ſides reciprocally proportio- 
nable and vice verſa, where the Times and eli 
ties are reciprocally proportionable, the Spacer 
muſt be equal. Sh | 


5. Wherefore the Ratio's of the Spaces are a. 
ways Compounded of the Ratio's of the Times and 
Velocities: And conſequently deducting the Rat 
of the Time our of that of the Velocity; or which 
is all one, dividing the Space by the Time, thete 
will reſult the Velocity; dividing by the Veleih, 
the Quotient will be the Time. 


After much the ſame manner alſo may the Uri 
form or Equable Acceleration or Retardation 
any Motion, be expreſſed very eaſily and clear!) 
by Lines, 3 | 


I 


 wW — — 1 


and the Spaces correſponding thereunto. And 


a a Body beginning from Reſt and uniformly accele- 
rated, are as the Squares of the Times, For the 


plain that the Spaces run thro', will be to one ano- 


the Spaces deſcribed, ſhall be as the Squares of che 
IImes, (which is the known caſe of the Deſcenr | 
ef heavy Bodies towards the Centre of the Earth,) 


UNI 


| 


As ſuppoſe in the right Lined A ABC, che fide | 
AB denotes the Time in which a Body may 
move from a point of Re? as in A: And having 
its Velocity continually encreafing in the Uni- 


form Ratio of rhe Lines DL, EL, FL and BC: 


or decreaſing equally back again in the ſame Rætio, 
from any determinate degree of it in BC, to noge 
at all in A. | 

In this Figure then the Triangles ALD, ALE, 
ALF, and ABC, will very appoſitely repreſent the 
Spaces deſcribed in the ſeveral Times AD, AE, 
AF, and AB; and conſequently the Trapezia DL, 
DC, Sc. will repreſent the ſtill aggregated Velocity, 


from hence all the Laws and Affections of equable 


accelerated Motions, will be eafily accounted for ; 
which are ſuch as theſe, vix. 


r 


| — . 
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1. That the Space deſcribed at che end of the 
Accelerated Motion, will be equal to that which 
would have been deſcribed by an uniform equal 
Motion in the ſame time, and with half the de- 
gree of Velocity which the accelerated Body did 
at laſt acquire: For the A A CE Q MB: 
Each being the half of the I GB. c 

2. That the Spaces deſcribed by the Motion of 


Area's of the ſimilar A ADL, AEL, Sc. are as 
the Squares of AD, AE, Sc. | 

3. And comparing divers Motions, thus uni- 
formly accelerated one with another ; ir will be 


8 


ther in a Compound Ratio of the Times, and of the 
greateſt Velociries at any time acquired (becauſe 


ſimilar A* are in a Ratio compounded of that of 
their ſides.) 9 


4. And from hence 'tis plain, that the Caſe of Bo- 
dies accelerating their Motion uniformly ſo as that 


may be very well expreſt by the Complemen: 
0 the Semi- parabola AEH. R 


Ble D F. 


* 


; 


16 


H 


Where the Vertical Tangent AE, repreſents the 
dererminate Time divided into equal Parts; and 
the Lines BO, CP, Dq, and EH, the ſeveral Ve- 
locities acquired in the ſeveral Deſcents. Now 


Squares of the Ordinates do, f p, g q, &c. which 


Squares are (by rhe Parabola) as the Alſeiſſæ Ad, 


Af, Ag, Sc. | 

| Wherefore the Velocities acquired at the end of 
any Deſcents, will be as the Squares of the Times 
inwhich theſe Deſcents are made. e : 


end of the Firſt Moment, will be as the Square of 
rhe Second ro the Square of the Firſt, or as the 


Fourth to rhe Firſt, &e. 


UNION of two Churches, is a Conſolidating 
or Combining them into one, which may be done 


cumbent, See Linwoods Provincials, and 37 H. 8. 


Je, 21. e 

UNISONS, Ir hath been long ſince obſerved, 
that if a Viol-String, Sc. be ſtruck with the Bow 
or Hand, another String on the ſame or another 


Inſtrument not far from it, will if an Uniſon to 
it) tremble at the ſame time of its own accord. 
Bur Dr. Wallis in Philaſ. Tranſ, No. 134. tells us, 


trembles, but the ſeveral Parts ſeverally, according 
as they are Uniſons to the whole, or the Parts of 
that String which is ſo ſtruck. V. gr. If one 
String be an upper Octave to another, and there- 
fore an Uniſon to each half of it when tis ſtopt 
in the middle. Then I ſay if the former be 
{truck while the latter is open, the two halves only 
of the latrer will tremble, and nor rhe middle 
Poinr, as you may eafily try, by laying a bit of 
Paper lightly wrapt about the middle of the ſe- 
cond String. See a Solution of this in Plots Hiſt, 


of Oxfordſhire by Dr. Narciſſus Marſh, and of other 


ſuch Phænomena. . 

UNMOOR, a Term uſed ar Sea for a Ship thar 
before rid or was held by two Anchors, to begin to 
get them up and prepare to weigh. See Moor. 


the Spaces deſcribed ABO, ACP, Sc. are as the 
Squares of the Times AB, AC, Sc. that is, as the 


Thar is the Velocity at the end of the Second 
Moment or part of Time; to the Velocity at the 


by the Conſent of the Biſhop, Patron, and In- 


that tis not the whole of the unſtruck String that 
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there is an Account of their Operation, in Vol. I. 


ys + — — 
= 


ſiſtence. 


US 


* 


6.4. 


covered by the Spots that muſt appear in it:) But 


et alſo fixt like a fixt Star in one determinate | Man hath a Right of uſing and raking all manner 
13 in the Heavens, and moving only as they ap- of Profits, of a Corporeal thing belonging to ano. 
pear to do; This being the Phænomenon of the ther Perſon, ſo it be without Diminution or Pre- 
Earth to a Lunar Spectator, (i. e. to ſuch as live | judice to rhe Propriety of it, and he that hath this 
on that ſide of the Moon, which is always turn d Right is called an V/ufrudtuary, 


towards the Earth, for thoſe in the other Hemiſ- 


phere, can never ſee the Earth at all.) He fanſies eighth Day following any Term or Feaſt ; as the 
that they would give it a Name ſomething like Vtas of St. Michael, of St. Hillary, of St. John 


that of Volva, and while they would confider 


their own Earth as a Veſta, an immoveable Sear or | the Octave, is ſaid to be within the Vat. The 
Habitation. In purſuance of this imaginary State Uſe of this is in Return of Writs, as appears by 


of things, Kepler calls the Inhabitants that live in 
that balf of the Moon's Sphere, which is rurned 
towards the Velva, Subvolve ; and the others that 
never ſee the Earth, Privoloe. | 

 VOMITIVE Medicines. See Emeticks, where | 


and I]. | 
_ URBICARLE Regiones. See Suburbicarie. 

USE in the Ciwil Law, is one of the Perſonal 
Services, and ſignifies a Right that a Man hath of 
uſing a Corporeal thing belonging ro another, 
without prejudice to the Proprietor of it; this 
Right is not ſo great as an T/ufruct : For he that 
hath this Right, cannot take the Profits generally, 
but only for his daily Uſe and neceſſary Sub- 


VOLVA, the great Kepler conſidering how] Exchequer, of which ſort three or four attend the 
our Earth will appear to the Inhabitants of the chief Officers and Barons at the Court at N. 
Moon, if there be any ſuch; viz. that it will ſeem | minſter; and Juries, Sheriffs, and all other Ac- 
a large Moon to them 15 times greater than | countants, at the Pleaſure of the Court; There 
their Planet doth to us at the full, in 24 Hours | are alſo Uſers in the Queen's Houſe, as of the 
time revolving round its Axis (as will be eaſily diſ- | Privy-Chamber, &c. | 


hs 4& 


— 


bu „ 


USUFRUCT, is a Perſonal Service, whereby a 


UTAS. Octava in the Law, is uſed for the 


Baptiſt, Se. and any Day between the Feaſt and. 


id + os, 281 6A, Fa . med &Y A 


51 H,3. and Preamble to 43 E. 3. 

UTFANGTHEFE, Fur extra Captus, is an An- 
cient Privilege or Royalty granted to a Lord of 
a Mannor, by the Sovereign, giving bima Power 
ro PuniſhaThief dwelling our of his Liberty, and 
committing the Theft alſo without the ſame, if ſo 
be that he be taken within the Fee of that Lord. 

UVEA, this is reckoned the fifth Coat of the 
Eye; and ſeems to be only the Circumference of 
the Pupilla; it is compoſed of circular and fireighy 
Fibres, to contract and dilate according to the 
ſtrength or weakneſs of the Light; for when the 
Light is too ſtrong, the circular Fibres contract 
the Pupilla, that the force of the Rays may not 
hurt the Eye; and when the Light is too weak, 
the ſtrait Fibres dilate the Pupilla, to let in more 


: CI OA , oa. woe a. 


_ USHER, Oſtiarius, from the French, Huiſſier, 
2 Door -keeper of a Gourt; is an Officer in the 


Rays in order to form the Viſion of Objects more 
diftinctiy. e e 


A 


o 


\ N 7 AGA or VAGA, the ſame with Weigb, 
which ſec in this Vol. 5 
WAGE, Vadiare, from the French 
Gager, dare Pignus, ſignifies in our Law, the giv- 
ing Security for the Performance of any thing. 
As to Hage Law, is to put in Security, that you 
will male Law at a Day Aſſigned; and to make Law, 
is to take an Oath that a Man owes nor a Debt 
which is claimed of bim, and alſo to bring with 
him fo many Men as the Court ſhall Aſſign, to 
oy on their Oaths, that they believe he Swears 
truly. | 
WAGER of Law. See Law. 
WARDAGE, the fame with Mard-Peny, 
WARDECORN, is the Duty of keeping Watch 
and Ward, with a Horn to blow, on any occaſion 
of ſurprize, &c. 
WARD-PENY, Warpen, Warthpenny, MWarſcot, 
Marth, was formerly a Cuſtomary due paid ro 
the Sheriff and other Officers, for maintaining 


Watch and Ward; it was payable at the Feaſt of | a Ward to another, in Reſpect of Lan 


St. Martin. This Cuſtomary Acknowledgment is 


W AR 


Warwick ſhire ; and with ſome Ceremonies chat 
are as ſingular as ſurpriſing. Cowel's Interp, 
WARDMOTE in London, is a Court io called, 
and which is kepr in every Ward. 
WARDEN of the Mint. See Maſter. 
WARDS and Liveries, was a Court firſt Erected 
by King H. 8. and afterwards Augmented by 
him with the Office of Liveries. But tis now 
Abſolutely taken away, and aboliſhed by 2 
Statute made 12 Car. 2. cap. 24. 0 a 
WARD-STAFF, was formerly the Term for 4 
Conſtable's Watchman's Staff. And the Mannor of 
Lamborn in Eſſex, is held by ſervice of the Ward-Staff, 
viz. to carry a Load of Straw in a Cart with fix 
Horſes, two Ropes, and two Men in Harneſs, 10 
watch the /ard-Staff, when it is brought to the 
Town of Aibridge. | 2 1 
WARRANTIA Cuſtodiæ, is a Writ Judicial, 
and formerly, before the Court of Wards Mas 
aboliſhed, lay for him who was ra es OY" 


be holden in Knight-Service; which when it 


ſtill paid within the Mannor of Sutton Colfeild, in 


was bought by the Anceſtors of the Marc, = 


COT TCITD 


WAT 


WAT 


warranted, to be free from ſuch Thraldom ; and 
it lay againſt the Warranter and his Heirs. | 
 WARRECTUM and Warre#a Terra, is Land 
Jong neglected and uncultivated: for in old Re- 
cords, you will find that Tempus Warretti ſignifies 
the timethar Land lies Fallow. Warretare alſo 
ſignifies to Fallow Land. wh 
WARREN, is a Franchiſe or place Privileged, 
either by Preſcription or Grant from the Crown, 
to keep Beaſts and Fowl of Warren: which are 
Hares and Conies, Partridges and Pheaſants : 
And if any Perſon be found an Offender. in any 
ſuch Fee-Warren, he is Puniſhable for the ſame 
at Common-Law ; and by the Statute 21 Ed. 3, 
a Fee-M/arren may lie open; and there is no ne- 
ceſſity of cloſing that in, as there is of a Park: 
for that ought to be ſeized into the Queens hands, 
if ir be not encloſed. | | 
WASSEL-BOWL, was a large Cup or Bowl 
of Silver or Wood, wherein the Saxons at their 
Publick Entertainments, drank a Health to one 
another, in the Phraſe Mas- heal, (i. e.) Health be 
0 you. This Maſſel- Bowl ſeems plainly to be meant 
by the word Vaſtellum, in the Lives of the Abbots 
of St, Albans, by M. Paris, p. 144. where he ſaith, 
Ab bas ſolus prandebit ſupremus in RefeRorio habens 
Vaſtellum 3 That is, the Abbor had fer by him at 
the upper end of the Table, che Vaſtell or Waſſal- 
Bowl, to drink a Health to the Fraternity, or the 
Poculum Charitatis. So Cakes and white Bread, 
(which were commonly lapped in this Bowl, are 
called Waſtell- Brend. And hence the Cuſtom of 
going a Waſſailing, as tis ſtill called, and uſed in 
Suſſex and ſome other places) ſeems to have taken 
its Name. e | 
WATER. Sir If. Newton defines Water (when 
pure) to be a very fluid Salt; Volatile and void 
of all Sapor or Taſte, and ir ſeems to conſiſt of 
ſmall ſmooth hard porous ſpherical Particles, of 
equal Diameters, and of equal Specifick Gravi- 
ties, as Dr. Cheyne obſerves, and alſo that there 


ſuch a manner, as to be pervious on all ſides. 
Their ſmoothneſs accounts for their ſliding eaſily 


them alſo from touching one anorher in more 
points than one; and by both theſe, their Fri&7ons 
in ſliding over one another, is rendred the leaſt 
poſſible. Their Hardneſs accounts for the incom- 
preſſibility of Water, when tis free from the inter- 
mixture of Air. N 
The Porofity of Water is ſo very great, that 
there is at leaſt forty times as much Space as Matter 
in it, for Water is 19 times Specifically lighter 
than Gold, and conſequently rarer in the ſame 
Proportion. But Gold will by preſſure let Water 
paſs through its Pores, and therefore may be ſu 
poſed to have (at leaſt) more Pores than ſolid 
Parts. Now 'tis this great Poroſity of Water, that 
accounts for its different Specifick Gravity, in 
compariſon of Mercury or other Fluids, and alſo 
why tis more eaſily concrered into a Solid form, 
y adventitious matter in Freezing, than other 
Fluids are. 
Dr. Cheyne obſerves rightly, that the Quantity 
of Water on this fide our Globe, dorh daily 
Decreaſe, ſome part thereof being every Day 
turned into Animal, Vegetable, Metalline or Mine- 
7a/- Subſtances : which are not eafily Diſſolved 
again into their component Parts, for ſeparate a 
few Particles of any Fluid, and faſten them to a 
Solid Body, or keep them aſunder one from ano- 


are between them ſpaces ſo large, and ranged in 


over one anothers Surfaces : their Sphericity keeps 


ther, and they are no more Fluid: for to produce 
Fluidity, a conſiderable number of ſuch Particles 
is required. (See Fluidity in this Vol.) Moſt of the 
Liquors we know, are formed by the Coheſion 
of Particles of different Figures, Magnirudes, 
Gravities, and Attractive Powers. (See Attraction 
and Particles,) Swimming in pure Water, or an 


mon Baſis of all. And the only reaſon why there 
are ſo many ſorts of Water differing from one 
another by ; different Properties, certainly is, here 
the Corpuſcles of Salts and Minerals, with which 
that Element is Impregnated, are equally various. 
Nine is only Water, impregnated with Particles of 
Grapes, and Beer with Particles of Barley. All 
Spirits ſeem to be nothing but Mater, ſaturated with 
Saline or Sulphureous Particles. And all Liquors 
are more or leſs Fluid, according to the greater or 
ſmaller Coheſion of the Particles, which ſwim in 
the Aqueous Fluid : and there is hardly any Fluid 
without this Coheſion of Particles; not even pure 


which ſometimes will ſtand on its Surface, as 

well as on that of Spirits and other Liquors. 
WAIT ER-Bæyliff, was an Officer in Port Towns 

appointed for the ſearching of Ships, as ſeems 


in the City of London, who Superviſes and 


the Toll ariſing from the River Thames. He alſo 
attends on the Lord Mayor, and hath the Prin- 
cipal care of Marſhalling the Gueſts at rhe Ta- 
ble. And he Arreſts Men for Debt, or other 


of Thames, by Warrant of his Superiors, 
&. 


WATER-Meaſure, is a Meaſure mentioned in 
cheſter Meaſure by about 3 Gallons in a Buſfiel. 


—_ 
WATER-Ordeal, was one of the old Saxon 


when ſuſpected of a Crime; Twas called Fudicium 
Dei, as the Fire Ordeal was. This by Water, was 
for the Perſon accuſed either to put his Hands into 
Scalding Water, or to be thrown into ſome River, 
Pond, &c. if he eſcaped being burnt or ſcalded, 
or of being drowned, he was concluded Inno- 
cent. This Water-Ordeal was for Churls, 


Condition. | 
WATER-Table, in Architecture, is a ſort of 

Ledge left in Stone or Brick-Walls, about 18 or 

20 Inches fromrhe Ground, and there the thickneſs 


p- | of the Wall begins to abate. 


WATLING-S:reer, is the Name of one of 
the four Roman ways, by that Nation made here 
in England; and by them were called Conſilares 


This of Watling-Street, or otherwiſe Werlam— 
Street. (See Hovedon, Part. Prior. Annal. Fol. 248.) 
was made from Dover to London, thence to St. 
Albans, Dunſtable, Towceſter, Atherſton and the Se- 
vern, near the Wrekin in Shropſhire, extend- 
ing it felf ro Angleſey in Hales. Anno. 39. 
Elia. C: 2. e 


The 


Aqueous Fluid: which ſeems to be the com- 


Mater it ſelf; as is apparent from the Bubbles 


from 28 H. 6. c. 5. Now there is ſuch an Officer 


ſearches all Fiſh brought thither; and he gathers 


Perſonal or Criminal Matters, on the River 


the 22 Stat. of Car. 2. and exceeds the Vin- 


Tis now uſed for ſelling of Coals in the Pool, 


ways of Purgation, or Trial of a Perſons Innocence, 


Bondmen and other Rufticks : Bur the Fire 
Ordeal was for Freemen, and Perſons of better 


Prætorias, Militares & Publicas. In the Laws of 


Edw. the Confeſſor, it appears that theſe Publick 
Ways, had the Privilege of the Kings Peace 


4 
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As to Hage Law, is to put in Security, that you 
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 voLVA, the great Kepler confidering how | Exchequer, of which ſort three or four attend the 
our Earth will appear to the Inhabitants of the | chief Officers and Barons at the Court at Weſt 
Moon, if there be any ſuch; viz. that it will ſeem | minſter; and Juries, Sheriffs, and all other Ac. 


a large Moon to them 15 times greater than | countants, at the Pleaſure of the Court ; T 


here 


their Planet doth to us at the full, in 24 Hours | are alſo Uſhers in the Queen's Houſe, as of the 
time revolving round its Axis (as will be eafily diſ- Privy-Chamber, &c. 


covered by the Spots that muſt appear in it:) But 


USUFRUCT, is a Perſonal Service, whereh 3 
et alſo fixt like a fixt Star in one determinate | Man hath a Right of uſing and taking al J 
lace in the Heavens, and moving only as they ap-| of Profits, of a Corporeal thing belongi 
| pear to do; This being the Phznomenon of the | ther Perſon, ſo it be without Diminution or Pre- 


[ manner 
ng do ano. 


Earth to a Lunar Spectator, (i. c. to ſuch as live judice to the Propriety of it, and he that hath this 
on that fide of the Moon, which is always turn dJ Right is called an V/ufru&uary, 


towards the Earth, for thoſe in the other Hemiſ- 


UTAS. Ofava in the Law, is uſed for the 


phere, can never ſee the Earth at all.) He fanſies eighth Day following any Term or Feaſt ; as the 
that they would give it a Name ſomething like | Vas of St. Michael, of St. Hillary, of St. John 
that of Volva, and while they would conſider Baptiſt, Se. and any Day between the Feaſt and 
their own Earth as a Veſta, an immoveable Sear or the Octave, is ſaid to be within the Uza.. The 


Habitarion. In purſuance of this imaginary State | Ule of this isin Return of Writs, as appears by 
31H. 3. and Preamble to 43 E. 3. | « BE 


of things, Kepler calls the Inhabitants that live in 
that half of the Moon's Sphere, which is turned 


UTFANGTHEEF, Fur extra Captus, is an An- 


towards the Velva, Subvolve ; and the others that | cient Privilege or Royalty granted to a Lord of 


never ſee the Earth, Privolvæ. 


a Mannor, by the Sovereign, giving him a Power 


VOMITIVE Medicines. See Emeticks, where | to PuniſhaThief dwelling our of his Liberty, and 
there is an Account of their Operation, in Vol. I. | committing the Theft alſo without the ſame, if ſo 
be that he be taken within the Fee of that Lord. 


and I]. | 

 URBICARLE Regiones. See Suburbicarie, 

USE in the Civil Law, is one of the Perſonal 
Services, and ſignifies a Right that a Man hath of 
uſing a Corporeal thing belonging ro another, 
without prejudice to the Proprietor of it; this 
Right is not ſo great as an T/ufrutt : For he that 
hath this Right, cannot take the Profits generally, 
but only for his daily Uſe and neceſſary Sub- 
ſiſtence. 7 | 

USHER, Oſtiarius, from the French, Huiſſier, 


UVEA, this is reckoned the fifth Coat of the 


Eye; and ſeems to be only the Circumference of 


the Pupilla; it is compoſed of circular and fireighr 
Fibres, to contract and dilate according to the 
ſtrength or weakneſs of the Light ; for when the 


Light is too ſtrong, the circular Fibres contract 


the Pupilla, that the force of the Rays may nor 
hurt the Eye; and when the Light is too weak, 
the ſtrait Fibres dilate the Pupilla, to let in more 


Rays in order to form the Viſion of Objects more 


2 Door-keeper of a Gourt; is an Officer in the diſtinctiy. 


WAR” 


T KK 7 AGA or VAGA, the ſame with Weigh, 
which ſee in this Vol. 
WAGE, Vadiare, from the French 


Gager, dare Pignus, fignifies in our Law, the giv- 
ing Security for the Performance of any thing. 


 willmak: Law at a Day Aſſigned; and to make Law, 
is to take an Oath that a Man owes nor a Debt 
which is claimed of bim, and alſo to bring with 
him fo many Men as the Court ſhall Aſſign, to 
m__ on their Oarhs, that they believe he Swears 
truly. T | 
WAGER of Law. See Law, 

WARDAGE, the ſame with 1ard-Peny. 

WARDECORN, is the Duty of keeping Watch 
and Ward, with a Horn to blow, on any occaſion 
of ſurprize, &c. 

WARD-PENY, Warpen, Warthpenny, Marſcot, 
Marth, was formerly a Cuſtomary due paid to 
the Sheriff and other Officers, for maintaining 
Watch and Ward; it was payable at the Feaſt of 
St. Martin. This Cuſtomary Acknowledgment is 


WAR 


Warwick ſhire ; and with ſome Ceremonies chat 
are as fingular as ſurprifing. Cowel s Interp. 


and which is kepr in every Ward. 
| WARDEN of the Mint. See Maſter. 
WARDS and Liveries, was a Court firſt Erected 
by King H. 8. and afrerwards Augmented by 
him with the Office of Liveries. But tis now 
Abſolutely taken away, and aboliſhed by 2 
Statute made 12 Car. 2. cap. 24. | 3 
WARD-STAFF, was formerly the Term for a 
Conftable's Watchman's Staff. And the Mannor of 
Lamborn in Eſſex, is held by ſervice of the Mard- Staff, 
viz. to carry a Load of Straw in a Cart with fix 
Horſes, two Ropes, and two Men in Harneſs, to 
watch the ///ard-Staff, when it is brought to the 
Town of Aibridge. 1 : EY 
WARRANTIA Cuſtodiæ, is a Writ Judicial, 
and formerly, before the Court of Wards was 
aboliſhed, lay for him who was Challenged when 
a Ward to another, in Reſpect of Lan ſaid r0 
be holden in Knight-Service; which when 1. 


fill paid within the Mannor of Sutton Colfeild, in 


| 


was bought by the Anceftors of the Ward, yo 


WARDMOTE in London, is a Court ſo called, 
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warranted, to be free from ſuch Thraldom; and 
it lay againſt the Warranter and his Heirs. | 

WARRECTUM and Warreta Terra, is Land 
long neglected and uncultivated : for in old Re- 
cords, you will find that Tempus Warrettz ſignifies 
the time thar Land lies Fallow. Warreftare alſo 
ſignifies to Fallow Land. 8 

WARREN, is a Franchiſe or place Privileged, 
either by Preſcription or Grant from the Crown, 
to keep Beaſts and Fowl of Warren: which are 
Hares and Conies, Partridges and Pheaſants : 
And if any Perſon be found an Offender, in any 
ſuch Fee-Warres, he is Puniſhable for the ſame 
at Common-Law ; and by the Statute 21 Ed. 3. 
a Fre-Marren may lie open; and there is no ne- 
ceſſity of cloſing that in, as there is of a Park: 
for that ought to be ſeized into the Queens hands, 
if it be not encloſed. | 

WASSEL-BOWL, was a large Cup or Bowl 
of Silver or Wood, wherein the Saxons ar their 
Publick Entertainments, drank a Health to one 
another, in the Phraſe Mas-heal, (i. e.) Health be 
to you. This Waſſel- Bowl ſeems plainly to be meant 
by the word Vaſtellum, in the Lives of the Abbots 
of St. Albans, by M. Paris, p. 144. where he ſaith, 
Abbas ſolus prandebit ſupremus in RefeRorio habens 
Vaſtellum; That is, the Abbot had ſet by him at 
the upper end of the Table, the Vaſtell or Waſſal- 
Bowl, to drink a Health to the Fraternity, or the 
Poculum Charitatis. So Cakes and white Bread, 
(which were commonly * in this Bowl, are 
called Waſtell- Bread. And hence the Cuſtom of 


going a Waſſailing, as tis ſtill called, and uſed in 
Suſſex and ſome other places) ſeems to have taken 
its Name. | 

WATER. Sir J Newton defines Water (when 


pure) to be a very fluid Salt; Volatile and void 
of all Sapor or Taſte, and it ſeems to conſiſt of 
ſmall ſmooth hard porous ſpherical Particles, of 
equal Diameters, and of equal Specifick Gravi- 
ties, as Dr. Cheyne obſerves, and alſo that there 
are between them ſpaces ſo large, and ranged in 
ſuch a manner, as to be pervious on all ſides. 
Their ſmoothneſs accounts for their ſliding eaſily 


over one anothers Surfaces : their Sphericity keeps 


them alſo from touching one another in more 
points than one; and by both theſe, their Friction: 
in ſliding over one another, is rendred the leaſt 
poſſible. Their Hardneſs accounts for the incom- 
preſſibility of Water, when ' tis free from the inter- 
mixture of Air. 5 | 
The Porofity of Water is fo very great, that 
there is atleaſt forty times as much Space as Matter 
in ir, for Water is 19 times Specifically lighrer 
than Gold, and conſequently rarer in the ſame 
Proportion. But Gold will by preſſure let Water 
paſs rhrough irs Pores, and therefore may be ſu 
poſed to have (at leaſt) more Pores than ſolid 
Parts. Now 'tis this great Poroſity of Water, that 
accounts for its different Specifick Gravity, in 
compariſon of Mercury or other Fluids, and alſo 
why 'tis more eaſily concreted into a Solid form, 
y adventitious matter in Freezing, than other 
Fluids are. [ 
Dr. Cheyne obſerves rightly, that the Quantity 
Water on this fide our Globe, doth daily 
ecreaſe, ſome part thereof being every Day 
turned into Animal, Vegetable, Metalline or Mine- 
a Subſtances : which are not eaſily Diſſolved 
again into their component Parts, for ſeparate a 
few Particles of any Fluid, and faſten them ro a 
Solid Body, or keep them aſunder one from ano- 


0 


ther, and they are no more Fluid: for to produce 
Fluidity, a conſiderable number of ſuch Particles 
is required. (See Fluidity in this Vol.) Moſt of the 
Liquors we know, are formed by rhe Cohefion 
of Particles of different Figures, Magnitudes, 
Gravities, and Attractive Powers. (See Attraction 
and Particles, Swimming in pure Water, or an 
Aqueous Fluid: which ſeems to be the com- 
mon Baſis of all. And the only reaſon why there 
are ſo many ſorts of Water differing from one 
another by ; different Properties, certainly is, here 
the Corpuſcles of Salts and Minerals, with which 
that Element is Impregnated, are equally various. 
Nine is only Water, impregnated with Particles of 
Grapes, and Beer with Particles of Barley. All 
Spirits ſeem to be nothing but Mater, ſaturated with 
Saline or Sulphureous Particles. And all Liquors 
are more or leſs Fluid, according to the greater or 
| ſmaller Coheſion of the Particles, which ſwim in 
the Aqueous Fluid : and there is hardly any Fluid 
without this Cohefion of Particles; not even pure 
Water it ſelf ; as is apparent from the Bubbles 
which ſometimes will ſtand on its Surface, as 
well as on that of Spirits and other Liquors. 
WATER-Baz1#f, was an Officer in Port Towns 
appointed for the ſearching of Ships, as ſeems 
from 28 H. 6. c. 5. Now there is ſuch an Officer 
in the City of London, who Superviſes and 
ſearches all Fiſh brought thither; and he gathers 
the Toll arifing from the River Thames. He alſo 
atrends on the Lord Mayor, and hath rhe Prin- 
cipal care of Marſhalling the Gueſts at rhe Ta- 
ble. And he Arreſts Men for Debt, or other 
Perſonal or Criminal Matters, on the Rivex 
of Thames, by Warrant of his Superiors, 
GC; | | 
WATER-Mezſvre, is a Meaſure mentioned in 
the 22 Stat. of Car. 2. and exceeds the Vin- 
cheſter Meaſure by about 3 Gallons in a Buſhel. 
0 is now uſed for ſelling of Coals in the Pool, 
c. 
WATER-Ordeal, was one of the old Saæon 
ways of Purgation, or Trial of a Perſons Innocence, 
when ſuſpected of a Crime; Twascalled Fudicium 


Dei, as the Fire Ordeal was. This by Water, was 
for the Perſon accuſed either to put his Hands into 
Scalding Water, or to be thrown into ſome River, 
Pond, &c. if he eſcaped being burnt or ſcalded, 
or of being drowned, he was concluded Innc- 
cent. This Water-Ordeal was for Churls, 
Bondmen and other Rufticks : Bur the Fire 
Ordeal was for Freemen, and Perſons of better 
Condition, „„ | 
WATER-Table, in Architecture, is a ſort of 
Ledge left in Stone or Brick-Walls, about 18 or 
20 Inches from the Ground, and there the thickneſs 


p- of the Wall begins to abate. 


WATLING-S:reer, is the Name of one of 
the four Roman ways, by that Nation made here 
in England; and by them were called Conſulareg 
Prætorias, Militares & Publicas. In the Laws © 
Edw. the Confeſſor, it appears that theſe Publick 
Ways, had the Privilege of the Kings Peace 
This of Watling-Street, or otherwiſe Werlam— 
Street. (See Hovedon, Part. Prior. Annal. Fol. 248) 
was made from Dover to London, thence to St. 
Albans, Dunſtable, Towceſter, Atherſton and the Se- 
vern, near the Wrekin in + Shropſhire, extend- 
ing it ſelf to Angleſey in Hales. Anno, 39. 
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The ſecond of theſe Ways is called Ikemild- 
Street, (ab Icens) and reached from Southampron 
over the River I, at Newbridge ; thence by 
Campden and Litchfield, and ſo over the Derwent 
by Derby, thence to Bolſeover Caſtle, and ends at 
Tinmouth, | 

The third was called the F:fſe, becauſe in ſome 


places ir was never finiſhed, bur lies as a large| 


Ditch, leading from Cornwall thro' Devonſhire, by 
Tetbury, near Stow in the old, and befides Co- 
ventry to Leiceſter, Newark, and fo ro Lin- 
coln. . | 

The fourth was called Ermine or Eiminage- 
Street; beginning at St. David's in Wales, and 
going to Southampton. See Hollinſhead's Chron, 
Vol. 1.c. 19. and Henry of Huntington, Book 1. at 
the beginning. 


WAVESO N, is the Term for ſuch Goods, 


as after Shipwrack, do appear ſwimming on the 


Waves. | | _— 
WEALD or Wield, is a Saxon word, fignifying 
the woody part of a Country. As the Meald of 


Suſſex and of Kent, in the Collect. of Statutes, 


14 Car. 2. c. 6. Tis Mis-printed, as tis vulgarly 
pronounced, The Wild of Suſſex, &c. 5 


WEAR, a Term uſed by the Seamen for 


bringing a Ship to on a different Tack. 

WEED, in the Miners Language is the De- 
generacy of a Load or Vein of fine Metal, into an 
uſeleſs Marchaſite. | 

WEDGE. See Cuneus in this Vol. 

WEIGH, a Term uſed by the Seamen, for 
raking up a Ships Anchor, and getting ready 
to Sail : which they call Weighing Anchor. 

WEIGH of Cheeſe, Wool, &c. Waga, alias 
Vaga, is 256 Pound Weight, Averdupoize, for by 


9 H.6.c,8. a Weigh of Cheeſe ought to con- 


tain 32 Cloves, and each Cloye 8 Pound, tho 
ſome fay bur 7. 


WEDBEDRIP, was formerly a Cuſtomary 


Service, that inferiour Tenants paidrotheir Lords, 


in cutting down their Corn, or doing other Har- 
veſt Duties, &c. 5 Z 


' WEIGHTS, in uſe in England, are chiefly of 


two forts. One called Tru Weight, having 12 
Ounces in the Pound ; and by this, Jewels, Sil- 
ver, Gold, Corn, Bread and all Liquors are uſu- 


ally Weighed, and the other is called Averdupois, 


containing 16 Ounces in the Pound; by this 


all Courſe, Drofſy waſtable Wares, ſuch as 


Grocery, Pitch, Tar, Roſin, Wax, Tallow, 
Copper, Tin, Lead, Iron, &c. are Weighed. 
Georg. Agricola, in his Book de Ponderibus & 


| 


t 
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| common 'uſe. Though the Moneyers fabdivig; 


the Grain thus. 


24 8 | 81 Periot. 
20 Periots C „ JI Droite. 
24 Droits F make 31 Mite. 

20 Mites 1 Grain. 


WELDING-HEAT, isa Degree of Hear whiz, 
Smiths give their Iron in the 8 when the 
is occaſion to double up the Iron, and to 2 1 
Work in the Doublings, fo that the Iro ſhalt 
grow a Lump thick enough for your Purpoſe - 
tis uſed alſo when two Barrs of Iron are to be 
joined together at the ends, to make a length, | 

WEREGILD, Mergeld, Wergildus ; alſo Vere 
(Werræ) alone without Gild, was formerly the 
Price that was paid partly to the King, and 
partly to the Relations of the Deceaſed, for 
bär a Man : when ſuch Crimes were not 
Puniſhed with Death, but with Pecuniary | 
Mulcts. | CRE 

WHEEL. In the Art Military, is the word 
of Command, when a Battallion is to alter its 
Front, either one way or other. If the Battallion 
is to wheel to the right, the Man in the right Angle 
turns very ſlowly, and every one elſe moves and 
wheels from the left to the right, regarding him 
as the Centre; and vice vers, when they are to 
wheel to the left. Whena diviſion of Men are on 
March, if the word be wheel to the right or to the ſ h, 
then the right or /eft hand Man, keeps his ground, 
turning only on his Heel, and the reſt of the Rank 
move about quick, till they make an even Line with 
the ſaid right or left hand Man. Squadrons of 
Horſe wheel much after the ſame manner. 

WHERLICOTS, were the open Chariots 
uſed here in England, by Perſons of Quality, 
before the uſe of Coaches. See Stows Survey 
of Lond, p. 70. perhaps hence comes our word 
IHhirligig. | : 

WHITE or Flame Heat; is a Degree of 
Hear given by Smiths to their Iron in the Forge, 
when it hath not yer its form and ſize, but muſt 
be Forged into both : This is a leſs Heat than a 
Welding Hear. Iron in this Heat, is battered or 
drawn out uſually with the Pez or Edge of the 
Hammer ; and afterwards hath the Dents of 
the Pen ſmoothed our with the Face of che band 
Hammer, | | 

WHITENESS. The excellent Sir J. Newt, 
in his late Book of Opticks, demonſtrates, that 
Whireneſs is a Diflimilar mixture of all Colours, 


Menſuris, calls the Pound of Twelve Ounces, and that the common Light of the Sun, is a mix- 
or the Pound Troy. Libram Medicam, which | ture of Rays, endued with all thoſe Colours, for 
we retain in our Apothecaries Weight, {See the | by the multitude of rhoſe rings of Colours, which 


Table of it under Weights in Vol. I.) and the appear in the Compreſſion of the two Priſms, or 


other Pound of 16 Ounces, he calls Libram Civilem, Object glaſſes of Teleſcopes together, (ce Obſerv. 
and he faith alſo, that Medica & Civilis Libra, 3, 12, 24. Book 2. Part 1.) it is manifeſt, that 


numero, non Gravitate unciarum differunt, 


theſe do ſo interfere and mingle with one another, 


The 9 of all our Engliſh Weights, was at laſt, as after $ or 9 Revolutions, to dilare one 


a Corn o 


Wheat, gathered out of the middle another wholly, and conſtitute an even and ſenſi· 
of the Ear: and being well dryed, 32 of theſe bly uniform Whiteneſs.“ Wherefore it appear 


made one Penny-Weight, or were the Weight of from hence, as well as from other Experiments, 


the Penny- Sterling: Twenty of theſe Pence or 
Penny-Weight, were to make an Ounce, and 
twelve ſuch Ounces, made the Pound-Troy. See 
31. H. 3. 31 Edw. 1. and 12 F. 7 

But in latter times, it was thought ſufficient 
to divide the aforeſaid Penny-Weight into 
24 equal Parts, which came to be called 


mentioned elſewhere, that Whiteneſs is err 
a mixture of all Colours, and that che Ligit 
which conveys it to the Eye, is a mixture 0 
Rays indued with all thoſe Colours. And 

ſhews that Whiteneſs, if it be moſt ſtrong and lu- 
minous, is to be reckoned of the t Oraer © 


. Colours, but if leſs, ro be a mixture of the 8 
Trains, being the ſmalleſt Weight now 1 of ſeveral Orders; of the former oy « 


reckon 


Retr 


WRI 
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reckons White Metals; and of the latter, the | a Newel, either Circular or Square, Cloſe, i. e. 
Whiteneſs of Froth, Paper, Linen, and moſt o- Solid, or . . 
ther white Subſtances. And as the white of the WOLD, Walda, is a Down, or Chawpagne- 
firſt order is. the ſtrongeſt that can be made by Ground, Hilly, and void of Wood. Stow in the 
plates of tranſparent Subſtances, ſo it ought to be | Folds, and Cors wold in Glouceſterſhire. . 

ſtronger in the denſer Subſtances of Metals, than | WORD, in an Army or a Garriſon, is ſome 


— _ — 
el * 


az inthe rarerones of Air, Water, and Glaſs. Gold peculiar Word or Sentence, by which the Soldiers 
YH or Copper mixed either by Fuſion or Amalgama-| know and diſtinguiſh one another in the Night, 
tion, with a very little Mercury, with Silver, Tin, Sc. and by which Spies and Treacherous Perſons 

or Regulus of Antimony, becomes Mhite; which are diſcovered : "Tis uſed alſo to prevent Sur- 

ſhews both that the Particles of White Metals have vige It is given out in an Army every Nighr 

much more Surface, and thercfore are {maller, | y the General to the Lieutenant or Major-Ge- 

| than thoſe of Gold or Copper; and alſo that they | neral of the Day, who gives it to the Majors of 
2c ſo Opake, as nor to ſufter the Particles of Gold the Brigades, and they to the Adjurants, who give 
| or Copper to ſhine through them: And as he it firſt ro the Field-Officers, and afrerwards to a 
doubts not but that the Colours of Gold and Cop - | Serjeant of each Company, who carry it to the 
per are of the ſecond or third Order, therefore ; Subalrerns, In Garriſons 'ris given after the Gate 
ihe Particles of White Metals can't be much big- is ſhut, to the Town-Major, who gives it to the 


ger than is requiſite to make them reflect the White Ad jutants, and they to the Serjeants. 
of the firſt Order: And this he concludes alſo from 
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1 | WRIT Breve, is the Queen's Precept, whereby 
A other Obſervations and Experiments. any thing is commanded to be done rouching a 
3 WHITE Hart Silver, is a Mulct paid into the Suit or Action: As the Defendant or Tenant to 
Frexchecquer out of certain Lands, in or near the be Summoned, as Diſtreſs to be taken, a Diſſeiſin 
3 | Foreſt of Mhite Hart; and it hath conrinved ever; to be redreſſed, Sc. And theſe Myits are diverſly 


AH fince Henry the Third's Time, who impoſed it 


divided in divers Reſpects; ſome in reſpect of 
upon Thomas de Lynde, for kiiling a moſt Beavrtiful 


rheir Order or Manner of Granting, are called 


i White Hart, which the King had before purpoſely} WRITS Original, which are ſent out for the 

2 ſpared in Hunting. Cambd. B it. 6 Summoning of the Defendant in a Perſonal, or 
YH WHITSON Farthings. See Pentecoſtals, | the Tenant in a real Action, before the Suit be- 
q WIDOW Fe King, was ſhe who after her] gins; or indeed rather to begin the Suit. 


Huſband's Death, being the King's Tenant i» | WRITS Judicial, are ſuch as are ſent out by 
Capite, was forced to recover her Dower by the | Order of that Court where the Cauſe depends, on 


Writ de Dote affignanda, and could not Marry a- Occaſion after the Suit is begun; And theſe are 
gain without the King's Conſent, 


diſtinguiſhed from the Original Mits, thus: The 
WILL. See Teſtament. T-fte of the Fudicial Mit bears the Name of the 
WINDAGE of a Gun, is the difference between 


Chief Juſtice of that Covrt whence it iſſues ; 
rhe pe of the Bore, and the Diameter of | whereas in the Teſte of the Original Mit, the 
the Balls. 3 


Queens Name is inſerted. Again alſo, there 
WIND. The Reverend Mr. Derham of Up- are, : | 

minſter in Eſſex, and F. R. S. in a curious and ac- | WRITS Perſonal and Real, Writs of Entry; 
curate Diſcourſe about the Motion of Sound, in | Mits of Righe, Writs of Privilege, &c. of which 
== Ph:/. Tranſ. No. 313. Takes Occaſion to ſay | ſee the New Book of Entries. 
Mo ſomerhing of the Velocity of the Motion of WRIT of Rebellion. See Comm 
. Wind: And by many Trials, he found, that the | bellion. 

Wind in the greateſt Storm doth not move above | WRIT of 
50 or 60 Engliſh Miles in an hour. That a 
common briſk Wind moves about 15 Miles in an 
hour: But that the Courſe of many is ſo gentle 
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ion of Re- 


Aſſſtance, iſſues out of the Exchecquer 
to Authorize any Perſon, to take a Conſtable 
or other Publick Officer, to ſeize Goods or Mer- 


| chandiſe Uncuſtomed or Prohibited. There is 
as = to exceed, if they come up to, one Mile in | alſo a Mrit of Aſſiſtance which iſſues out of the 
an hour. | 5 


Chancery, to give a Poſſeflion. | 
WINDING-STAIRS, are ſuch as wind round | „ 


7H YARD-LAND, 


AT 


I 7 ARD-LAND, Virgata Terræ, is a Quantity 
of Land, various according to the Place: 
At Wimbleton in Surrey tis accounted fif- 
teen Acres; in other Counties tis twenty; in 
ſome rwenty four, in ſome thirty, and in others 
even four Acres. In a M. S. of the: Abbacy of 


Malmesbury, a Virgate of Land is ſaid to contain 


twenty four Acres. This uncertain Quamity in 
28. E. 1. is called a Verge of Land. | 
'YATCHES, are Veſſels with one Deck car- 
rying from 4 to 12 Guns, with from 20 to 40 
Men; and are of Burden from 30 to 160 Tan. 
They draw little Water, and are uſed for run- 
ning, and making ſhort Trips, Sc. They are of 
ſeveral Makes and Forms. 


YEARS MIND, Þ See Annualia, this Vol. 

YEOMAN, a Derivative from th 
Geman, i. e. Communs a Commoner: js an 
Engliſ Word for a Rank next in ordey below z 


e Saxon 


Gentleman. Cambden calls them Ingenucy, . and 
bis Notion of them the Statute confirms 6. Nich 
2. cap. 4. and 20. Rich. 2. cap. 2. Sir Tho, F mich 
(in his Republ. Anglor. lib. 1. cap. 23.) faith that 
Yeoman is the ſame with what our Law calls L. 
galis Homo; an Engliſh Free- born Man; and who 
can diſpend of his own Free-Land, in Yearly Re- 


venue the Sum of Forty Shillings Sterling. 2 


ZAC 


FF ACCO, is the Term ſometimes uſed fur the 
lower part of the Pedeſtal of a Column; and 


is un the Form of a Square Brick or Tile. 


ZOP 


| ZOPERUS, a Term in Architecture, Ggnify 
ing the ſame with Frieze. 
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A CATALOGUE 


LE con Technicum : Or, an Univerſal Engliſh| 
Dictionary of Arts and Sciences; Explaining 
not only the Terms of Art, but the Arts them- 
ſelves. Vol. I 


Short, but yer Plain Elements of Geometry: 
T enflatenl kom the French of Mounſieur Pardie. 
Octavo. | 


Elements of Plainand Spherical Trigonometry : 
Together with the Principles of Spherick Geome- 
try, and the ſeveral Projections of the Sphere in 
Plane. Octavo. 


A New Short Treatiſe of Algebra; with the 
Geometrical Conſtruction of Equations, as far as 
the Fourth Power of Dimenſion : Together with 
a Specimen of the Nature and Algorithm of 
Fluxions. Octavo. = 


The Deſcription and Uſes of the Cœleſtial and 
Terreſtrial Globes; and of Collins's Pocket Qua- 
drant. Octavo. th. 
Jobn Harris, D. D. and Fellow of the Royal So- 
cĩety. | 
Gloſſographia Anglicana Nova: Or, a Dictionary 
Interpreting ſuch hard Words of whatever Lan- 


alſo the Terms of all Arts and Sciences; Fro 
the beſt Modern Authors. Oct᷑avo. 


A Compleat Hiſtory of England; with the Lives 
= of all the Kings and Queens thereof, from rhe 
= carlieft Account of Time, to the Time of the 
BE Death of his late Majeſty King William the Third: 
I Containing a faithful Relation of all the Affairs 
of State Eccleſiaſtical and Civil: The whole Illu- 
fſtrated with large uſeful Notes; and the Effigies of 

the Kings and Queens from the Original. In 
Three Volumes, Folio. 


A Parallel of the Ancient Architecture, with 
the Modern; in a Collection of Ten Principal 
Authors, who have written upon the five Orders. 
Written in French, and made Engliſh for the Bene- 
fir of Builders. By Fobn Evelin Eſq; Fellow of 
the Royal Society. The Second Edition. Folio. 


A Treatiſe of Fluxions: Or, an Introduction to 
Mathematical Philoſophy. A work very uſeful 


"A 
$ 8 F 


maticks to Nature, 
Folio. 


By Charles Hayes, Gent. 


Matheſit Fuvenilis Or, a Courſe of Mathema- 
= ucks for young Students, and ſuch as are not ar- 
= vcd to a great Perfection in thoſe Studies. Made 
8% from the Latin of Fo. Chriſtoph. Sturmius, 
WE frofeſlor of Philoſophy and Mathematicks. In 
Three Volumes, Oct avo. 


Mag næ Brittanniæ Not itia: 


the Ancient State thereof. B 
Edition. Oct avo. 


Letter to a Diſſenter: 


Theſe Five by the Keverend |. 


guage, as are ar preſent uſed in the Engliſp Tongue; 


for thoſe that would know how to apply Mathe- 


Or, the preſent 


of BOOKS. 


y John Chamberlayn 


Eſq; Fellow of the Royal Society. The 22d. 


Britannia Iluſtrata: Or, Views of ſeveral of 
the Queen's Palaces : as alſo of the Principal Sears 
of the Nobility and Gentry of Great Britain: cu- 
riouſly Engraven on 80 Copper-Plaes. Folio, 


An Introduction ro. the Hiſtory of the Princ;- 
pal Kingdoms and States of Europe. By Samuel 
Puffendorf, Counſellor of State to the lae King of 
Sweden, Made Engliſh from the Origiral High 
Dutch. The Sixth Edition. O8avo, 


Miſcellanies by the late Lord Marquis of 
Halifax, viz. Advice to a Daughter: Charatter 
of a Trimmer: Anatomy of an Equivalent: A 
utions for Choice of 
Parliament Men: A rough Draught of a new Mo- 
del at Sea: Maxims of State. Odd avo. . 
Reflections upon Ridicule: Or, what it is that 
makes a Man ridiculous; and the Means to avoid 
it: Wherein are repreſented the different Manners 
mens Characters of Perſons of the preſent Age. 
Octavo. | | 


The Compleat Horſeman ; or, Perfect Farrier: 
In Two Parts. Written in French by the Sieur de 
Solleyſell, Equerry ro the preſent King of France ; 
Abridg d from the Folio. Done into Engliſh by 
Sir Milliam Hope, The Second Edition Correct. 
ed : Illuſtrated with ſeveral Copper Plates. 

Ottavo. „ wy 


A Compleat Body of Chicurgical O rations 2 
Containing, the whole Practice of Chirurgery; 


with Obſervations and Remarks on each Cafe 
Amongſt which are Inſerted the ſeveral ways of 


Delivering Women in Natural and Unnatural La- 
bours. The whole Illuſtrated with Copper Plates, 
1 the ſeveral Bandages, Sutures, and 
divers uſeful Inſtruments. By M, de la Vaugion, 
M. D. and Intendant of the Royal Hoſpitals abour 
Paris. The Second Edition; Faithfully done ints 
Engliſh. O&avo. | 


A New Voyage ro the Eaft Indies : By Franck 
Leguat and his Companions ; Containing their 
Adventures in Two Deſart Iſlands, Sc. Adorn d 


with Maps and; Figures. OSave. 


A Collection of TractsChirurgical and Medical. 

1. A New Light of Chirurgery. 2. The New 
Light of Chirurgery vindicated. 3. A Phyfico- 
Medical Eſſay concerning Alkali and Acid. 

| 4- Further Conſiderations concerning Alkali and 
Acid. 5. A Treatiſe of the Gout. 6. The 
Doctrine of Acids in the Cure of Diſeaſes further 
Aſſerted. 7. A Relation of a ſudden and extra- 
ordinary Cure of a Perſon bit by a Viper. The 


** 


State of Great Britain; 


with divers Remarks on 


Second Edition, Corrected. By John Colbatch, 
Meruber of the College of Phyficians. OH. 


—— 
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of the Bodies of Man and Woman: Wherein the 


vinces, Seas and Iſles thereof. By Peter Heylin, 


exact Projection. Folio. 


tion and Original of Monaſteries, Churches, Ad- 
vowſons, Tythes, Rectories, Impropriations and 


Parts: (viz.) The Art of Riding the Great 


of our Armies. 3. The Art of Navigation; ex- 


Foſt and Duty of Sea- Officers, Ge. with Hiſto- 


3 


A Cataloge of 


"BOOKS, 


Gus 7 T RO C f Chirur ical O erations, after the rical Examples | taken from the Actio 
8 mak ana Method : with curious Fleet. Each Part done Alphabetically 
Obſervations, and a general Idea of Wounds. By Sixteenth Edition of the Original French. p b. 

liſhed by the Sieur Guillet, and Dedicated to th 


J. de la Charrier, 


There is now in the Preſs, and will ſpeedily be Improvements, Adapred to the 
Publith'd, a Treatiſe Intituled, The Compleat | tions of the Engliſh : And above 40 curiou 
and exact Oſteology: Toęccher with an Account that were not in 


of the Diſeaſes Incident 0 the Bones, and their 


Cures. Done into Enzliſp from the French Ori- 


ginal. Written by L Clerk, Phyfician in ordina- Wherein is Diſcourſed of the Cauſes and Conſe. 


ry to the preſent Fenh King. 
A Survey of the Microcoſm z or, the Anatomy 


Skin, Veins, Arteries, Nerves, Muſcles, Viſcera, 
Bones, and Ligaments thereof, are accurately 
Delineated, and fo diſpos d by paſting, as all the 
Parts of the faid Bodies both Internal and Exter- 
nal, are exactly repreſented in their proper Site: 
uſeful fer all Phyſicians, Chirurgeons, Statuaries, 
Painters, Sc. By Michael Spaher of Tyrol and 
Remilinus. Corrected by Clopton Havers, M. D. 
and Fellow of the Royal Society. The Second 
Edition. Folio. SN 


: Coſmography ; In Four Books : Containing, 
The Chorography and Hiſtory of the whole 
World, and all the Principal Kingdoms, Pro- 


D. D. Improved with an Hiſtorical continuation 
to the preſent Times, by Edmund Bobun, Eſq; 
with a large and more accurate Index than was 
in any of che former Editions; and Five New 
Engrav'd Maps, according to the beſt and moſt 


The Hiſtorical Antiquities of Hartford-ſhire : 
With the .Original of Counties, Hundreds or 
Wapentakes, Boroughs, Corporations, Towns, 
Pariſhes, Villages and Hamlets. The Founda- 


Vicarages in general; deſcribing thoſe of this 
County in particular: As alſo, The ſeveral 
Mannors, Caſtles, Sears and Parks of the Nobi- 
liry and Gentry, and the Succeſſion of the Lords 
in each Mannor therein. Alſo the Character of 
the Abbots of St. Albans. Faithfully Collected 
from Publick Records, Leiger Books, Ancient 
Manuſcripts, Sc. By Sir Henry Chauncey, Knight, 
Serjant at Law. Folio. , 


The Gentleman's Dictionary; In Three 


Horſe; containing, the Terms and Phraſes uſed 
in the Manage and the Diſeaſes and Accidents of 
Horſes. 2. The Military Art; explaining the 
Terms and Phraſes us d in Field and Garriſon, the 
Terms relating to Artillery, the Works and Mo- 


tions of Attack and Defence, and the Poſt and 


Duty of all the Officers of the Army; Illuſtrated 
with Hiſtorical Inſtances taken from the Actions 


plaining the Terms of Naval Affairs, as Building, 
Rigging, Working, and Fighting of Ships, the 


ns of our 
fr Om the 


Dauphin: with large Additions, Alteration; and 
Cuſtoms and g. 


e Original. Odavo. "Cs 


The Nature of Uncleanneſs conſider d . 


quences of this Sin, and the Duties of ſuch 28 
under the Guilt of it. To which is added, 4 
Diſcourſe concerning the Nature of Chaſtity Ind 
the Means of obtaining it. By 5. F. Ofteroala 
Minifter of the Church of Neufchazrell, Author of 
a Treatiſe of the Cauſes of the preſent Corruption 
of Chriſtians, Se. Octavo. 1 1 | 


The Life of Guzman D' Alfarache: To wh: 

is added, The Celebrated Tragicomedy Cage | 
In Tr.0 Volumes. Written in Spaniſh, by Mates 
Aleman. Done into Engliſh from the New French 
Verſion, and compar'd with the Original by ſeye. 
ral hands; Adorn'd with Sculptures. Odtavo. 


The Aphoriſms of Hippocrates, and the Ser. 

tences of Celſus : With Explanations and Refe- 
rences to the moſt conſiderable Writers in Phyſick 
and Philoſophy, both Antient and Modern. Io 
which are added, Aphoriſms upon the Small. Por, 
Meaſles, and other Diſtempers, not fo well known 
to former more temperate Ages. By C. J. Spren. 
gel, M. D. Octavr. | 


The whole Critical Works of Monſieur 
Rapin : Containing, 1. A Compariſon between 
Cicero and Demoſthenes for Eloquence. 2. Homer 
and Virgil for Poerry. 3. Thucydides and Livy for 
Hiſtory. 4. Plato and Ariſtotle for Philoſophy. 
With the Opinions of the Wiſe Men of all Ages 
upon their DoCtrine, and the different Adventures 
of their Sects: Likewiſe his Reflections on Ho- 

uence in general, and particularly on that of the 

ar and Pulpit : His Reflections on Ariſtotle's 
Treatiſe of Poeſie. With a large Preface by Mr. 
Rymer. His Reflections upon Hiſtory; upon Phi- 
loſophy in general ; upon Logick ; upon Morali- 
ty; upon Phyſicks; upon Metaphyſicks; upon the 
uſe of Philoſophy in Religion, In Iwo Volumes 
Oct 490. i | | 
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Recreations Mathematical and Phyſical: Lay: 
ing down and Solving many delightful and pro- 
firable Problems of Arithmetick, Geometry, Op- 
ricks, Gnomonicks, Coſmography, Mechanicks, 
Phyſicks and Pyrotechny. By Monkeur Oxanan, 
Profeſſor of the Mathemaricks at Pris. Done 
into Engliſh, and Illuſtrated with very many Cuts, 
Octavo. e | 


Of Wiſdom ; In Three Books: Written Orig. 
nally in French by the Sieur de Charon; wich dl 
Account of the Author. Made Exgliſb by Gen'ge 
Stanhope, D. D. Dean of Canterbury, and haplain 
in ordinary to Her Majeſty. The Second Edition 


In Two Volumes, Oct evo. 
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1 OGARITHMS 


' Wherely the Logarithm of any Number under 100000 
may be readily taken. 


wil 
= 


Log. 


kor Numbers increaſing orderly from 1 to 10000, 
with their Ditferences. 


Nu | Nu. Log. Nu. Log. 
1 | 0,0000000 26 [1.4149733 | 51 | 1.7075702 76 | 1. 3808136 
2 [o. 30 10300 27 | 1.4313637 52 | 1.7160033 77 | 1.8864907 
3 0.4771212 28 | 1.4471580 531.7242759 78 1. 8920946 
4 | 0.6020600 | 29 | 1.4623980 54 | 17323937 79 [18976271 
5 | 0.6989700 30 [14771212 35 | 1:-7493627 80 | 1.9030900 
6 | 07781512 31 114913617 56 | 1.7481880 81 | 1.9084350 
7 | 0.8450980 32 |1.5951500 57 17558748 82 [1.9138138 
8 | 0.9030990 33 15185139 58. | 1.7634280 83 |1.9190781 
9 | 0.9542425 341.5314789 59 1.770852 841.9242793 
10 | 1,.0000000 35 | 1-5440689 | _60 12781512 _ 85 | 1.9294189 
II 1.0413927 36 1.5563025 61 17853298 86 19344984 | 
121.0791812 37 | 1.5682017 62 11.7923917-[. 87 |1.9395192 
13 |1.1139433 381.5797836 631.7993405 881.9444827 
141.1461280 391.5910646 64 | 1.8061800 89 1.949390 
15 11760912 41.592000 _65 1.812912 | _90_| 1.9542425 
16 | 1,2941290 | 41 | 1.6127838 66 [| 1.8195439 91 1.95904 14 
171.2304489 421.6232493 67 | 1.8260748 92 1 1,9637878 
181.2552723 431.6334684 681.8323089 931.9684829 
191.2787536 441.6434527 69 1.8388491 94 |1.9731278 
T n 9 19777235 
211.3222193 | 46 | 1,6627578 71 |[1.8512583 96 1.9822712 
22 13424227 | 47 1.6720978 72 | 1.8573325 97 1.98677 17 
23 1 13061778 48 \ 1,6812412 | "TY 1802232420 | 98 | 1.9912261 
14 1.3802112 | 49 | 1.6901961 74 | 1.8692317 99 | 1,9956352 | 
25 #1-3979400 } 50 | 1.6989700 | 75 111.8750613 | 180 | 2,0000000 
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: 0-. 2 
Se o ooOOOO 9004341 0008677 0013009 
101 0043214 00475L1 0051805 0056094. 
102 0086002 0090257 0094509 0098756 
103 0123372 . 0132587 0136794. 0141003 
104 0170333 0174507 0178677 0182843 
105 0211893 0216027 8220157 0224254 
106 0253059 | 0237154 0261245 0255333 
107 293838 0297895 0301945 0395997 
108 0334237 0338257 0342273 0346284 
109 0374265 0378247 9382226 0386202 
110 8413927 0417873 0421816 0425755 
111 453230 0457140 0461048 0464952 
112 0492180 04960 56 0499928 0503797 
113 0530784 0534626 0533464 0542299 
>” 7% 0569048 09572856 0576661 580462 
115 0606978 0610753 0614525 0618293 
116 0644580 0648322 065206 0655797 
117 0681859 0685569 0689276 0692980 
118 0718820 0722499 0726175 0729847 0733510 
119 0755470 0759118 0762762 0766404 ©770043 
120 2791812 0795430 0799945 0892656 o806265 
121 08278354 0831441 0835026 0838608 0542187 
122 0863598 0867157 0870712 ©874264. 0877814 
123 0399051 0902580 228197 | | , 0999631 0913151 
I24 0934217 0937718 0941216 0944711 0948204 
125 0969100 0972573 0976043 2979511 098297; 
126 1003705 1007151 1010593 1014033 1017471 
127 1038037 1041455 1044871 1048284 1051694 
128 1072100 1075491 1078880 1082266 1083650 
129 1105897 1109262 1112625 1115985 1119343 
130 1139433 1142773 1146110 1149444 1152776 
131 1172712 1176027 1179338 1182647 1185954 
132 1205739 1209028 1212314 1215598 1218880 
122 1238516 1241780 1245042 1248301 1251558 
134 1271048 1274288 1277525 1280760 1283993 
* 222 A JUOO9TS - 4. 190007 
136 1335389 | 1338581 {| 1341771 | 1344958 1348144 
137 1367206 1370374 1373541 1376705 1379867 
138 1398791 1401937 1405080 | 4408222 1411361 
139 1439148 1433271 1436392 1439511 1442628 
140 1461280 1464381 1467480 1470577 1473671 
341 1492191 1495279 14958347 | 1591422 1504494 
142 1522883 1525941 1528996 | 1532049 1535100 
143 1553360 1556396 1559439 ] 1562462 1565491 
144 1583625 1586640 1589653 1592663 1595672 
145 1613680 ⁴ 1516674 1619666 1622656 1625644 
146 1643528 1646502 1649474 1652443 1655411 
147 1673173 1676127 1679078 1682027 168497 
148 1702617 | 1705550 -| 1708482 1711411 1714339 
149 1731863 1734776 ] 1737688 1740598 | 1743506 
150 1760913 1763807 1766699 1769590 1772478 
151 1789769 | 1792645 | 1795518 1798389 1801259 
152 1818436 | 1821292 1824146 1826999 1829850 
152 1846914 1849752 1852588 1855421 1858253 
154 1875207 1878026 1880844 1883659 1886473 
155 1903317 1906118 1908917 1911714 1914510 
156 1931246 1934029 1936810 1939590 1942367 
157 1958996 1961762 1964525 1967287 1970047 
158 1986571 1989319 1992065 1994809 1997552 
159 2013971 2016702 2019431 2022158 2024883 | 
160 2041200 2043913 2046625 2049335 2052044 
161 2068259 2070955 2073650 2076344 207993) 
I62 2095150 2097830 2100508 2103185 2105869 
163 2121876 2124540 2127201 2122862 2132521 
I 64 2148438 2151086 11439323 2156376 2159015 
165 | 2174829 2177471 2180100 | 2182728 2135355 | 
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1351326 r 1357685 1360861 | e * 
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5 k 95 1544240 1547282 1550322 3049 
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1972806 1975562 1978317 J 1981070 19 ihe 2759 
2000293 2003032 2005769 2008505 2011239 2741 
2027607 2030329 2033949 2035768 203-428 2724 
26 205745 2060159. 2062869 2065560 270 
1081725 r 2087100 2089785 2092465 2690 
2108534 2111203 2113876 2116544 2119211 | 2674 
2135178 2137833 2140457 2143139 \ 2145789 | 2657 
2161659 2154298 2166936 2169572. [2172206 | 2641 
1 2182880 2198603 | 2193225 |_. 2195845 | 2198464 2625 
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{ 1 F 
| 1 2201081 2203696 2206810 2208922 2211533 
167 2227165 2229764 2232363 2234959 2237554 
168 2253093 2255677 2258260 2260841 2263421 
169 | 2278867 2281436 2284003 22865 70 228913 
170 2304489 2307043 2309596 2312146 2314696 
174 2329961 | 2332500 $33$030 2337574 | 2340108 
172 2355284 | 2357809 2360331 2362853 2365373 
172 | 2380461 2382971 2385479 2387985 2390491 
174 2405492 2407988 2410481 2412974 2415465 
175 2430380 2432861 2435341 2437819 2440296 
176 2455127 2457593 2460059 2462523 2464986 
177 2479733 |. 2492186 2484637 248787 | 2489536 
| 178 | 2504200 2506639 2509077 25 11 513 2513948 
ro ©: 2528530 2530956 2533380 2535803 2538224 
180 23352725 2555137 2557548 2559957 2562365 
nr | 2576786 2579184 2581592 | 2583978 2586373 
182 2600714 2603099 260 5484 2607867 2619248 
| 133 | | 2024511 2626583 2629255 2631625 2633993 
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5634811 5635997 5637183 5638369 5639555 
5546661 5647844 5649027 5650209 5651392 
5658478 5659658 5660838 5662017 5663196 
3670264 | $671449 | 5672617 | 5673793 | $674969 
5682017 5683191 5684364 5685537 5686710 

3693739 5694910 5696080 5697249 5698419 
5705429 5706597 5707764 5708930 5710097 
5717088 5718252 5719416 5720580 5721743 
5728716 | 5729877 5731038 | $732198 5733358 
5749313 5741471 57422 5743785 | 5744943 
5751878 5753033 5754188 5755342 5756496 
5763413 5764565 5765717 5766868 5768019 
$774917 5776067 $777215 5778363 5779511 
5786392 | 5787538 5788683 [ 3789828 5790973 
5797836 5798979 5800121 5801263 5802405 
5809259 5810389 5811529 3812668 5813807 
5820634 5821770 5322907 5824043 5825179 
5831988 [ 3833122 53834255 5335388 | - 5836521 
5843312 5844443 5845574 5346794 | 5847%34 
5854607 5855735 5856863 £857990 5859117 
5365873 5366998 5868123 . 5869247 5870371 
$877319 : |  $279233. | - 3879333. | 3250475 } $891596 
5888317 5889436 5890555 5891674 5892792 
5899496 5900612 | 5901728 5902844 5903959 
5910646 5911759 5912873 5913995 5915098 
$921768 5922878 5923988 5925098 5926208 
5932861 5933968 5935076 [63936183 5937290 
5943925 5945030 5946135 3947239 5948344 
5954962 5956064 5957166 5958268 5959369 
35965971 5967079 | 5968169 5969268 5970367 
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620600 6021685 6022771 6023856 6024941 
6031444 6032527 | 6033609 6034692 6035774 
6042261 6043341 6044421 6045 500 6046 5 80 
60 530 50 6054128 6055205 6056282 | 6057359 
6063814 6064888 6065963 6067037 6068111 
6074550 6075622 6076694 6077766 6078837 
608 5260 6086330 6087399 6088468 6089537 
6095944 6097011 6098078 | 6099144 6100210 

6106602 6107666 6108730 6109794 | 6110857 
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6201360 6202402 6203443 6204484 6205524 
6211763 6212802 6213840 6214879 6215917 

6222140 6223177 6224213 6225249 6226284 

6232493 | 6233527 6234560 6235594 | - 6236627 

6242821 6243852 6244884 6245915 6246945 

6253124 6254153 9255182 6256211 6257239 
6263404 6264430 6265457 6266483 6267509 
6273659 6274683 6275707 6276730 6277754 
6283889 6284911 6285933 6286954 6287975 
6294096 6295115 6296134 6297153 6298172 
6394279 630 5296 6306312 6307329 6308345 
6314438 6315452 6316467 6317481 6318495 
6324573 6325585 1 6326597 | 6327609 6328629 - 
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5616975 5618167 | 5619338 | 5620548 | 6621739 1191 
5628874 | 5630062 5631250 5632437 5633624 1189 
5640740 | 5641925 3643 109 5644293 5645477 1185 
5652573 5653735 5654936 5656117 5657298 1181 
5664375 5665553 5666731 5667909 5669087 1179 
5676144 5677320 5678494 3679669 5630843 175. 
5687882 5689054. 5690226 5691397 5692568 1172 
5699588 5700757 5701926 5703094 5704262 1169 
5711263 5712428 5713594 [3714759 5715924 1166 
5722906 5724069 5725231 5726393 5727555 11 
5734518 5735678 5736337 5737996 | 5739154 1160 
5746099 5747235 5745412 5749568 3 _1156 
5757650 5758803 5759956 5761109 3762261 1154 
5769169 5770326 | 35771470 5772620 3773769 1150 
5780659 5781806 5782952 5784100 5785246 1148 
5792118 5793262 5794496 | 5795550 5796693 [143 --: 
5803547 5804688 3805829 5806969 5808110 1142 
r e | S8rga97 4138 
5826314 5827450 5828585 5829719 5830854 1135 
5837654 5838786 5839918 5841050 5842181 1133 
5848963 5850093 5851222 5852351 5853479 1129 | 
5860244 5861370 5862496 5863622 5864748 1197 | 
5871495 5872618 5873742 5874865 5875987 1124 
5882717 5833838 28849 58 5886078 5887198 1121 
5893910 3893028 5896145 5897262 5898379 1118 
5905075 [5906189 5997394 3908418 5909532 1116 
5916210 5917322 5918434 | $919546 5920657 1112 
5927318 5928427 5929536 5930644 3931733 1110 
5938397 5939503 394060 | 8941715 | 5942820 1177 
5949447 | 39503851 5951654 5952757 5953860 113 
5960470 5961571 5962671 5963771 5964871 11011 | 
5971465 5972563 5973660 5974758 |] 5975855 1098 | 
5982432 3983527 5984622 5985717 5986811 1096 | 
5993371 | $59944%4 | $995556 5996648 5997739 1092 
6004283 [6005373 6006462 6007551 6008640 1090 | 
„„ - f © 6017341 1 Goibqas | .corggry 1087 | 
6026025 6027109 6028193 6029277 | 6030361 1084 | 
6036835 Z 6037937 6039018 6040099 6041180 1081 
5047659 6048738 60498 16 6050895 6051973 1079 
6058435 6059512 6060587 6061663 6062738 1976 
6069185 60792259 6071332 6072405 6073478 1074 
6079909 6080979 6082050 6083120 6084190 1072 
6cg0605 | 6091674 | 6092742 6093809 | 6094877 "toes - | 
6101276 6102342 6103407 | 6104472 6105537 1056 
6111921 6112984 6114046 6115109 6116171 1264 | 
6122539 6123599 6124660 6125720 | 6126779 1061 Þ* 
6133132 6134189 6135247 6136304 6137361 | 1059 
6143698 | 6144754 | 61453899 | 6145863 | 6147918 | 1955 | 
6154240 6155292 6156345 6157397 6158449 1053 
6164755 6165805 6166855 [ 6167905 6168954 1050 
6175245 6176293 | 6177340 | 6178387 6179434 1048 
6185710 6186755 6187800 6188845 6189889 1045 
6196150 6197193 6198235 6199277 6200319 1043 
6206565 6207605 6208645 6209684 6210724 1041 
6216955 | 6217992 6219030 | 6220067 | 6221104 1038 
6227320 6228355 6229390 6230424 6231459 1036 
6237660 | 6233693 6239725 6240757 6241789 1033 
6247976 624906 6250036 625 1066 6252095 1. 
6258267 6259295 6260322 6261350 6262377 1028 
5268534 6209559 6270585 6271610 6272634 1025 
6278777 6279800 6230823 6281845 6282867 1023 
6288996 6290016 6291036 6292057 6293076 187 
6299190 6300208 6301226 6302244 6303262 1818 
6309361 6310377 6311392 6312408 6313423 1015 5 
6319508 63205 22 6321535 6322548 6323560 4 
$229632 | 6230643 6331653 6332664 | 6333674 SF 
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430 6334685 6335594 6336704 6337713 6338723 
1 431 6344773 6345780 6346788 6347795 6348801 
432 6354837 6355843 6356848 6357852 6358857 
433 6364879 6365882 6366884 6367887 6368899 
434 6374897 6375898 6376898 6377898 6378898 
3 6384893 6385891 6386889 63873887 | 638368, 
435 6394865 6395861 6396557 6397852 639884) 
437 6404814 640 5808 6406802 6407715 6408580 
438 6414741 6415733 6416724 6417715 641870; 
099 6424645 6425634 6426623 6427612 6428601 
440 6434527 6435514 6436500 6437487 6438473 
0: 6444286 6445371 6446355 6447339 6448323 
442 6454223 6455205 6456187 6457169 | 6458151 
443 6464037 6465017 | 6465997 6466977 6467957 
444 6473830 | 6474808 6475785 | 6476763 6477740 
445 6483500 | 6484576 6485552 | 6486527 6487502 
446 6493349 6494322 6495296 6496269 | 6497242 
. 6503075 [834 [8322919 6505989 | 506965 
448 6512780 | 6513749 6514719 6515687 | 6516656 
449 6522463 6523430 6524397 6525364 | 6526331 
450 6532125 6533090 \ 6534055 6535019 6535984 
451 6541765 6542728 | 6543691 6544653 6545616 
452 6551384 6552345 6553306 | 6554266 6555226 
"3 - 6560982 6561941 6562899 | 6563857 6564815 
454 6570559 | 6571515 6572471 6573427 6574333 | 
455 6580114 6581068 6582023 6582976 6583930 
456 6589648 6590601 |. 6591553 6592505 6593456 
457 6599162 | 6600112 6601062 6602012 6602962 
458 6608655 6609603 6610551 6611499 6612446 
3 6618127 6619073 6620019 6620964 6621910 
460 6627578 | 6628522 6629466 6630410 | 6631353 
461 6637009 [ 6637951 6638893 6639835 6640776 
462 6646420 6647360 6648299 6649239 ][ 6650178 
463 6655810 6656748 6657685 6658623 6659560 | 
464 6665180 6666116 6667051 6667987 | 666892 | 
__465_ 6674539 | $675463 6676397 | . 6677331 | 6679264 
4.66 6683859 6684791 6685723 6686654 6687585 
467 6693169 | 6694099 6695028 6695958 6696887 
468 6702459 6703386 6704314 6705242 6706169 
469 6711728 6712654 6713580 6714506 6715431 
470 6720979 | 6721903 6722825 6723750 6724673 
471 67390209 | 6731131 | 6732053 6732974 | $733%9 | 
472 6739420 6740340 6741260 6742179 6743099 
I 473 6748611 6749529 6750447 6751365 6752283 
474 6757783 6758700 6759615 6760531 6761447 
475 6766936 | 6767850 6768764 6769678 6779592 
476 6776069 6776982 6777894 6778806 [ 6779718 
477 6785184 6786094 6787004 | 6787914 | 6788824 
478 6794279 6795187 6796096 6797004 6797911 
479 6803355 6804262 | 6805168 6806074 6806980 
480 6812412 6813317 6814222 6815126 6816030 
481 6821451 6822354 6823256 6824159 6825061 
482 6830470 6831371 6832272 6833173 6834073 
483 6839471 6840370 6841269 | 6842168 6843066 
484 6848454 6849351 6850248 6851145 6852044 
485 6857417 6858313 6859208 6860103 . | 6860993 
485 6866363 6867256 6868149 6869043 | 6869936 
487 6875 290 6876181 6377073 [ 6877964 687885 
488 6884198 688 5088 6885978 [6886867 [ 6557757 
489 6893089 6893977 | 6894864 6895752 6896540 
490 6901961 6902847 6903733 6904619 699550) 
491 6910815 6911699 6912584 6913468 6914332 
492 6919651 6920534 6921416 6922298 692.3199 
493 6928469 6929350 6930231 6931111 693199" 
494 6937269 6938148 | 6939027 6939906 | 69475 
[495 6946052 6946929 6949322 
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6339732 6340740 6341749 6342757 6343765 1069 | 
634980 6350814 63518209 6352826 63353832 1007 
6369891 6370893 6371894 6372895 6373896 1002 
6379898 6380897 6381896 6382895 6383894 1000 
6389882 | 6390879 | 6391876 | 6392872 6293863 995. 
6399842 6400837 6401832 6402825 6403820 995 
6409781 6410773 6411765 6412758 6413749 993 
6419696 6420686 6421676 6422666 6423656 991 

6429589 6430577 6431565 6432552 6433540 989 
6439459 6440445 6441430 6442416 6443401 936 
644937 | S45029t | . 6451274 | 6452257 | 6453240 1. 
6459133 6460114 6461095 6462076 6463057 982 
6468936 6469915 6470894 6471873 6472851 979 
6478718 6479695 6480671 6481648 6482624 978 
6488477 6489452 9490426 6491401 [6492375 675- | 
6498215 6499187 6500160 6501132 6502104 973 
9507930 6508901 6509871 6510841 6511811 970 
6517624 6518593 6519561 6522528 | 6521496 968 

6527297 6528263 6529229 6530195 | 6531160 O66 
6536948 6537912 6538876 6539839 6540802 964 
6546578 6547539 6548501 6549462 6550423 962 
6555186 6557145 65581095 | 6559064 656023 960 
6565773 6566730 6567688 | 5568645 6569602 958 
6575339 6576294 6577250 6578205 6579159 956 
6584884 6585837 6586790 6587743 6588696 954 
6594408 6595359 6596310 6597261 6598212 952 
6603911 6604860 [6605809 6606758 6607706 949 
6613393 6614340 6615287 | 6616234 6617181 947 
eee 06247943. eee 945 
6632296 6633239 6634182 6635125 6636067 943 
6641717 | 6642658 6643599 | 6644539 6645480 941 
6651117 6652056 6652995 6653933 6654872 939 
6660497 6661434 6662371 6663307 6664244 937 
6669857 6670792 6671727 6672661 6673595 935 
6679197 | 6680130. 6681062 6681995 6682927 033 
6688516 6689447 6690378 6691308 6692239 931 
6697816 6698745 6699674 6700602 6701530 929 
6797096 6708023 6708950 6709876 6710802 927 
6716356 6717281 6718206 6719130 6720054 | 925 
6725596 6726519 6727442 6728365 6729287 92 
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Num. 0 I 3 3 . Es. 
W e _— tt . Bk eee — 
496 6954817 6955692 6956568 | 6957443 6958318 
| 497 6963564 6964438 6965311 6966185 6967058 
493 6972293 6973165 6974037 6974909 6975780 
499 6981005 6981876 6982746 | 6983616 698448; 
500 6989700 6990569 6991437 6992395 6993173 
501 6999377 . 7000977 | 001843 
502 + 7007037 7007902 7008767 7009632 7010496 
503 7015680 70 16543 70 17406 7018269 7019132 
504 7024305 7025167 7026028 7026890 7027751 
505 7932914 7033774 7034633 7035493 7036352 
506 7041505 7042363 7043221 7044079 7944937 
507 203080 | 7050936 To31792. | 7032649 7953505 
508 7058637 7059492 7060347 7061201 7062055 
5<9 7067178 7068031 7068884 7069737 7970589 
Tz 3 7075702 7076553 7977495 7078256 | 7079107 
1 311 7084209 7085059 7085908 | 7086758 7087609 
512 7092700 7993548 7094396 7095244 | 709609 
513 7101174 7102020 7102866 7103713 | 7104339 
514 7109631 7110476 7111321 7112165 7113010 
515 7118072 7118915 7119759 7120601 7121444 
516 7126497 | 7127339 {| 7128180 | 7129021 7129862 
517 7134905 7135745 | 7136585 7137425 7138264 
518 7143298 7144136 7144974 7145812 7146650 
II 7131674 7138900 7153347 7154183 | 7155019 
#: .- $330 7160033 7160869 7161703 7162538 | 7163373 
| 521 7168377 7169211 7170044 7170877 7171710 
1 322 7176705 7177537 7178369 7179200 7180032 
| 23 7185017 | 7185847 7185677 7187507 7188337 
1 524 7193313 7194142 7194970 | 7195799 7196627 
1 FFT 1 
526 7209857 7210683 7211508 1212334 7213159 
527. 7218106 | 7218930 7219754 7220 578 7221401 
528 1226339 | 7227162 [ 7227984 | 7228806 | 7229628 
529 7234557 7235378 | 7236198 | 7237019 | 7237839 
1 530 7242759 7243578 | 7244397 | 7245216 7246035 
EL 7259945 | 7251763 7252581 7253398 2 
532 7259116 7259933 | 7260749 7261565 7262380 
533 7267272 7268087 | 7268901 7269716 7270531 
334 7275413 [ 7276226 7277039 7277852 | 7278664 
5335 7283538 7284349 7285161 7285972 7286784 
535 7291648 7292458 7293268 7294078 7294888 
1 | 7299743 7300551 7391360 7302168 7392977 
535 7307823 | 7308630 7309437 7310244 7311051 
Ee. 7315888 | 7316693 | 7317499 7318304 7319109 
45 7323938 | 7324742 | 7325546 | 7326350 7327153 | 
BE. 7331973 | 7332775 | 7333578 | 7334380 7335182 
1 42 72339993 | 7349794 | 7341595 7342396 | 7343197 
543 7347995 7345798 | 7349598 7359397 | 7351196 
544 7355989 7356787 7357585 7358383 7359181 
545 7363965 7364762 7365558 7366355 7367151 
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547 7379873 | 73809667 7381461 7382254 | 7383945 
548 7387806 7388598 7389390 7390182 7390974 
142 7395743 f eee | 7399999 
e 7403527 7404416 7405206 7405995 7406784 
ö 7411516 | 7412304 7413092 7413880 7414665 
| $52 7419391 7420177 | 95420964 7421750 | 7422531 
553 7427251 74280379 | 7428822 7429607 7430392 
554 7435098 7435881 {| 7436665 7437449 7435232 | 
DE | 7442939 | 7443712 | 74444995 | 7445277 | 744699 
556 7450748 7451529 7452310 7453091 745357 
557 7458552 7459332 7460111 7460890 7461679 
555 7466342 7467120 | 7467898 7468676 7469454 
559 7474118 | 7474895 | 7475672 7476448 7477225 
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6985355 | 6986224 6987093 6987963 6988831 $70 
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222% | 7003375 enen | 7903307 f| 7990172 3 
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7037212 7038071 7038929 7039788 7040647 960 
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1096939 7097786 7098633 7099480 7100327 848 
7105404 7196250 | 7107096 7197941 7108786 045 
1113854 7114698 7115542 7116385 7117229 844 
7122287 7123129 7122971 7124813 7125635 3433 
7130703 7131544 | 7132385 7133225 7134065 841 
7139104 7139943 | 7140782 7141620 7142459 840 
7147488 7148325 7149162 7150000 7150837 838 
7155856 | 7156691 [ 7157527 7158363 7159198 832 
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1415455 7416243 | 7417030 7417817 7418604 77 
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454052 7455432 | 7456212 7456992 7457772 — 
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562 7497363 7498136 7498908 7499681 7500453 
563 7505084 7505855 | 7506626 7507398 7308163 
564 7512791 | 7513561 7514331 751500 7515870 
565 7520484 7521253 7512022 7522790 7523558 
566 7528164 7528932 7529699 7530466 75313, || 
Xe .. 29 7535831 | 7536596 7537362 7538128 | 753889, || 
568 7543483 7544248 | 7545012 ( 7545777 7546541 || 
599 7551123 7351886 7552649 7553412 7554175 
1 7558749 7559510 7560272 7551034 7561795 
f. STE 7566361 7567122 6567882 7568642 7569402 
572 7573960 7574719 7575479 7579237 7576996 
573_ 7581546 | 7582304 7583062 | 75833819 | 7584597 
574 7389119 | 7589875 7599632 | 7591388 |» 7552140 
575 7596678 7597434 7598189 7598944 7599699 
576 7604225 7604979. 7605733 7606486 7607240 
577 7611758 7612511 7613263 7614016 7614768 
578 7619278 7620030 |. 7620781 7621532 7622283 
3 7626786 | 7627536 2628285 7629035 76297835 
580 7634280 7635029 7635777 7636526 7637214 
581 7641761 7642509 7643256 7644003 7644750 | 
582 7649230 7649976 7650722 7651468 7651214 
583 7656686 7657430 7658173 7658920 7659664 
584 7664128 7664872 7665616 7666359 7667102 
ns 7671559 7672301 7673043 7673785 757452) 
586 7678976 7679717 7680458 7681199 7681940 | 
587 7686381 7687121 7687860 7688600 7689339 
588 7693773 7694512 7695250 7695988 7696727 
589 7701153 7701890 7702627 7703364 7704101 
599 ' 7708520 7709256 7709992 7710728 7711463 
. 7715875 7716610 7717344 7718079 7713813 
592 7723217 7723951 7724684 7725417 7726150 
593 7730547 7731279 7732011 [ 7732743 | 7733475 
594 7737864 7738596 {| 7739326 | 7749057 7740788 | 
595 | 7745170 7745399 7746629 7747359 7748088 
596 | 7752463 7753191 7753920 7754648 1755376 
39] » 7759743 | 7760478: | 7761198 | 7761925 | 7762652 
598 7767012 7767738 7768464 7769190 77699¹ 
593 7774268 | 7774993 7775718 7776443 7717167 
690 7781513 7782236 7782960 7783683 7784407 
601 7788745 7789467 7790190 7790912 7791634 
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607 7831887 | 7832602 7833318 | 7834933 7834748 35 
508 7839036 | 7839750 | 7840464 7841178 7841892 
— 7846173 | 7846886 | 7847599 | 7848312 27849 
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5611 7860412 7861123 7861833 [ 7862544 7863254 
512 7867514 | 7868224 7868933 7869643 7870352 
613 7874605 7875313 7876021 7876730 J 7877439 
614 7881684 7882391 7883098 7883805 1884512 
615 7888751 7889457 | 75990163 7890869 7891575 
616 7895807 7896512 [ 7897217 7897922 | 7898626 
617 7922852 7993555 7904259 7904963 7905666 
618 7909885 7910587 | 7911299 7911992 791269) 
619 7916905 7917608 7918309 7919011 7919712 
620 7923917 7924617 7925318 7926018 | 7926718 
621 7930916 7931615 7932314 7933914 7933777 
622 7937994 7938602 7939300 7939998 7940696 
623 7944880 7943578 7946274 7946971 | 7947665 
> 824 7951846 7952542 7953238 7952933 7954629 
625 7953800 7959495 7960190 7960884, | 7961579 
626 7965743 7266437 7967131 7967824 | 7965517 
627 7972675 | 7973368 7974260 797349 


ä —— ent. e 
I 


LOO akITHMSs. 


b: 0 2 1 9 Diff. 
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7508939 75097 10 75104860 | 7511251 7512021 771 
1516639 7517499 | 75181978 | 7518947 7519716 769 
7524326 | 7525094 | 7525862 7526529 7527397 768 
7531999 | 7532766 | 7533532 7534298 7535065 1 
2539552 | 7549424 | 7541189 | 7541954 7542719 . 
7547395 | 7548069 | 7548832 | 7549596 7559359 7.64 
7554937 | 7555700 1556462 7557224 7557987 762 
7562556 7563318 7564079 7564840 7565600 761 
7570162 7570922 7571682 [ 7572441 7573201 1 
7577755 7578513 | 7579272 | 7580030 7580788 759 | 
7585334 | 7586091 7586848 | 7587605 7385362 whe: 2 
7592990 7593656 7594412 | 7595168 7595923 73s | 
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7623934 | 7623784 7624535 | 7525285 | 7626035 1 
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7645497 7646244 7646991 | 7647737 7648484 747 
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7660409 | 7661153 7561897 7662641 7663385 744 
7667845 7663588 7669331 | 7670074 7670816 743 | 
7675269 | 7676011 | 7676732 | 76774949 | 7678235 742 | 
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7690079 7690818 | 7691557 7692296 | 7693035 740 
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7712199 7712934 7713670 [7714405 7715140 736 
7719547 7720282 7721016 77217350 7722483 4 
7726884 7127616 | 7728349 7729082 7729814 733 
7734207 | 7734939 1735670 7736402 | 7737133 732 | 
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197959 7980288 7980979 7981571 | 798236, 
7986506 7987197 7987887 7988577 | 79894 
7993495 7994095 7994784 7995473 7996162 
8c o 294 8000982 800 1670 8002358 9003046 
8007171 8007858 8008545 8009232 8009919 
3014037 8014723 8015409 8016095 801673; 
8020893 8021578 8022262 8022947 8023632 
8027737 8028421 8029105 8029789 8030472 
8034571 8035254 8035937 8036619 8037 302 
8041394 8042076 8042758 8043439 8044121 
8048207 8048887 8049568 80 50248 8050929 
805500 | 3033588 | 8055368 | Bo57047 | 8057724 
"C6 8061800 8062478 8063157 8063835 9064513 
8068580 8069258 8069935 8070612 8971290 
8073350 8076027 8076703 8077379 8078055 
3082110 8082785 [8083460 8084136 8084811 
80888 59 8089533 8090207 8090881 | 8091535 
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8102325 8102997 8103670 8104342 8105013 
8109043 8109714 8110385 8111056 111727 
8115750 8116420 8117090 8117760 8118430 
8122447 8123116 8123785 8124454 8125123 
8129134 8129802 813040 [ 8131138 8131805 
8135810 | 8136477 8137144 8137811 8128478 
8142476 | 8143142 8143808 8144474 8145140 
8149132 8149797 8150462 8151127 [81517 r 
8155777 8156441 8157105 | 8157769 8158433 
8162413 8163076 8163739 | 8164402 8165064 
8169038 | B169700 8170362 | 8171024 8171686 
8175654 8176315 8176976 8177636 8178297 
8182259 8182919 8183579 8184239 8184898 
8188854 8189513 8190172 8190831 | 8191489 
8195439 | 8196097 8196755 8197413 8198071 
8202015 {| 8202672 8203328 8203985 | 8204642 
8208580 8209236 8209892 8210548 8211203 
8215135 8215790 | 8216445 8217100 | 8217755 
8221681 8222335 8222989 8223643 8224296 
8228216 | 8228869 | 8229522 8230175 8230828 
8234742 8235394 | 8236046 8236698 | 3237350 
8241258 | 8241999 | 8242560 | 83243211 8243862 
8247765 8248415 8249065 | 8249715 | 8250364 
8254261 8254910 8255559 8256208 8256857 
8260748 8261396 | 8262044 8262692 $263340 
8267225 8267872 8268519 [ 8269166 8269813 
8273693 8274339 | 8274985 | 8275631 8276277 
8280151 8280796 8281441 8282086 8282731 
8286599 8287243 8287887 8288532 8289176 
8293038 | 8293681 | 8294324 8294967 8295611 | 
8299467 8300109 8300752 | 8301394 8302036 
8305887 8306528 8307169 8207811 8308452 
8312297 8312937 8313578 8314218 8314858 
8318698 8319337 8319977 8320616 8321255 
8325089 8325728 8326366 | 8327005 8327643 
8231421 |. 23321 | 3222240 [ 8333354 242 
8337844 8338480 8339117 8339754 8340390 
8344207 8344343 8345479 | $346114 8346750 
8350561 8351196 | 8351831 8352465 8353100 
8356906 8357549 | 8358174 8358807 8359441 
8363244 8363874 [ 8364507 {| 8365140 8365773 
83369567 | 8370199 8370832 8371463 837299) 
8375884 8376516 8377147 8377778 8378409 
8382192 8382822 8383453 8384083 8384713 
8388491 8389120 | 8389750 8390379 8391005 
8394780 8395409 8396037 8396666 8397294 
$401061 8401688 8402316 8402943 8403571 
8407332 8407959 8408586 8409212 8409339 
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7983744 7984435 7985125 7985816 691 
7999647 7991337 7992027 7992716 690 
7997549 | 7998228 7998917 7999605 689 
8004421 8005109 8005796 8006484 687 
8011292 3011978 80 12665 8013351 686 
8017466 | 8018132 | Bor8837 8019522 | 8020208 > 
8024316 8025001 8025685 | 8026369 8027053 684 
8031156 8031839 8032522 8033205 8033888 683 
9037984 8038666, 8639348 | 8040031 8040712 682 
8044802 804 5483 8046164 Q 8046845 8047326 681 
8051609 80 52289 9052969 8053649 8054329 680 
8058405 8059085 8059763 | 8960442 381121 2. 
9065191 8065869 8066547 8067225 8067903 678 
8071967 8072643 8073320 8073997 8074674 677 
8078731 8079407 8080083 8080759 80814344 676 
8085485 8086160 8086835 8087510 8088184 | 675 
8092229 8092903 8093577 8094250 | 8094924 674 
8098962 8099635 8100308 810986 [ 8151532 . - BY 
810568 5 8106357 8107029 3107700 58108371 672 
8112398 8113068 8113739 8114409 8115080 671 
8119100 8119769 8120439 8121108 8121778 670 
$125792 8126460 8127129 8127797 8128465 669 
8132473 8133141 8133808 8134475 [8133143 668 
8139144 8139811 8140477 8141144 8141810 8 
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858 9334873 9335379 9335885 9336391 9336897 
859 9339932 9340437 | 9340943 9341445 9341953 
360 9344984 | 9345489 9345994 9346499 [9347004 

__B61 9350932 9359539 9351040 9351544 | 9352049 
862 99355073 9355576 9356080 9356584 | 9357087 
863 9360108 9360611 9361114 9361617 9362120 
864 9365137 9365640 9366143 9366645 9367148 
865 9372161 | 9370663 9371165 9371667 9372169 
265 9375179 | 9375680 9376182 9376683 9377184 

367 9380194 9330692 | | 9301193 9381693-- |'.:9392194 -] 
868 9385197 9385697 9386198 9386698 9387198 
$69 9390198 9390697 9391197 9391697 9392196 
870 9395193 9395692 9396191 9396690 9397189 
871 9400182 9400680 9401179 9401677 9402176 
$72 9405165 9405663 9406161 9406659 9407157 
873 9410142 | 9410640 | 9411137 9411635 fl 9412132 

e 9415114 9415611 9416108 9416605 | 9417191 
875 9420081 9429577 | 9421073 9421569 | 9422065 
876 9425041 9425537 9426032 9426528 | 9427924 
877 9429996 | 9439491 9430986 9431481 9431976 
878 9434945 | 9435440 9435934 9436429 | 9436923 
879 2439889 | 9440383 9440877 | 9441371 | 944155 
880 9444827 | 9445329 9445814 9446397 94468500 
881 9449759 { 9450252 9450745 2451238 9451739 
882 9454686 9455178 9455671 | 9456163 9456655 | 
883 9459607 9460099 9460591 9461082 9461574 
884 9464523 9465014 94655095 9465996 9466457 
885 9499433 | 9469923 R l 
886 9474337 9474827 9475317 9475807 9476291 
887 9479236 9479726 | 9480215 9480705 9491194 
888 9484139 9484619 | 9485108 9485597 2486555 
889 9489018 | 9489506 | 9489994 9499433 | 94999, 
890 9493900 9494388 9494876 9495364 9495+ 1 
891 9498777 1 9499264 9499752 | 9300439 R 


_—_— 


wk Li 


| 


— "FY = = ES . Diff 
9172429 9172954 9173479 9174005 9174539 | 526 
9177680 {| 9178205 9178730 9179254 r 525 
92182925 9183449 9183973 9184497 9185021 524 
7188164 9188687 9189211 9189734 9190258 524 
9193396 9193919 9194442 9194965 9195488 523 
9193623 9199145 9199667 9200199 9200711 523 _ 
9203842 9204364 | 9204886 9205407 | 9205929 521 
92090 56 9209577 9210098 9210619 9211140 521 
9214253 9214784 9215304 99215824 9216345 520 
9219465 9219984 9220504 9221024 9221543 520 
9224659 9225179 9225698 9226217 9226736 519 
9229848 9230367 9230885 9231494 | 9231922 — 98. 
92332931 |. 9235549 236066 9236584 9237102 518 
9240208 9240724 9241242 9241759 9242276 518 
9245377 9245894 9246410 9246927 9247444 517 
9250541 9251057 9251573 9252089 9252605 316 
9255699 9256215 9256730 | 9257245 | - 9257761 515 
9260851 9261366 2261880 9262395 9262910 515 
9265997 9266511 9267025 9267539 9268053 $14.4 
9271136 9271650 9272163 | 9272677 9273199 314 
9276270 9276783 277296 9277808 9278321 $13 2 

9281397 9281909 99282422 9282934 | 9283446 512 
9286518 9287030 9287542 9288054 9288565 511 
9291634 [2222143 | 9292656 | 9293167 | 9293678 3” } 
9295743 99297254 9297764 9298275 9298785 511 
9301847 9302357 9302866 9303376 9303886 510 
9306944 9307453 9307963 9308472 9308981 8 
9312035 9312544 99313053 9313561 9314070 59 
9317121 9317629 9318137 9318643 9319153 509 
932220 9322708 9323215 | 9323723 9324230 WS 
9327274 9327751 | 9323238 | . 9328795 | 9329301 307 
9332341 9332348 $ 333354 9333860 9334367 1306 
9337403 9337909 92338415 ][ 9338929 | 9339426 | 506 
9342459 9342964 9343469 9343974 [ 9344479 506 
93473599 | 9348013 9348518 9349022 9349527 505 
9352553 | 9353957 9353561 9354965 9354569 | 594. 
9357591 9358095 9358598 9359101 9359605 504 
9352623 9363126 9363629 9364132 9364635 503 
9367650 9368152 9368555 | 9369157 9369459 302 
9372671 9373172 9373674 9374176 9374677 | 502 
9377686 9378187 9378688 9379189 ] 9379690 502 

2382595 3333193 | 9383696 9354196 | 9384697 501 
9387698 9388198 9388698 9389198 9389698 500 
9392696 9393195 93936595 9394194 9394693 500 
9397688 | 9398187 9398685 9399184 9399683 499 
9402674 | 9403172 9403670 9404169 9404667 498 
9497654 | 9408152 9408650 | 9409147 | 9409645 497 
220 A 0414120 | g4rgerp 497 
9417598 9418095 | 9418591 9419088 | 9419584 497 
9422561 9423058 9423554 9424049 9424345 496 
9427519 9428015 9428510 9429005 9429501 495 
9432471 9432966 | 9433461 9433956 9434450 495 
9437418 9437912 9438406 94 38900 9439395 494 
2442358 | 924428532 | 9443346 | 9443345 | - 9444333 494 
9447294 9447797 | 9448280 9443773 9449266 1494 
9452223 9452716 9453298 | | 9453701 9454193 493 
9457147 9457639 9458131 9458623 9459115 492 
9462066 9462557 9463948 | 9463540 9464031 492 
9466978 9467469 [ 9467960 | 9468451 9468942 491 | 
94713886 | 9472376 9472366 | 9473357 9473947 491 
9476787 9477277 9477767 9478257 9478747 490 
94.8 1684. 9482173 9482662 9483151 9483641 490 
9436574 9487063 9487552 9488040 9488529 489 
9491460 9491948 | 9492436 9492924 9493412 489 
9496320 9496827 9497314 9497802 [9498290 488 

— 2301213 9501701 2502188 9502675 | 9503162 487 


— 20 » He... £5 


"LOGARITHMS. 


G 


24 9 e of e 
fa Num. 0 „ W OD 4 
4 892 9593649 959413 9504622 9595109 f 9505598 
13 893 9598515 9509 509487 9509973 9510459 © 
Cf 994 9513375 9513861 9514347 9514832 9515318 
us 895 9518230 9518716 9519201 9519686 9520191 
5 896 9523080 9523565. | 9524049 9524534 9525013 
11 897 9527924 9328409 | 9525393 9529377 | 9529861 
"it 898 9532763 | 9533247 9533730 9534214 9534697 | 
Ft 899 9537597 9538080 9538563 9539046 9539529 6 
441 900 9542425 9542908 9543390 9543872 9544355 C 
bf! 901 9547248 9547739 9549212 9548694 9549176 : 
TR 902 9552065 9552547 9553028 9553510 9553991 4 
4 903 9556877 9557355 9557839 9358320 | 955880; : 
* 994 9561684 9562165 9562645 9563125 9563605 G 
Wl 905 9566486 9566966 9597445 | 9567925 9568455 EF 
15 906 9571282 9571761 9572241 9572720 957319 . 
Til 907 9576073 9576552 9577039 | 9377509 9577988 5 
8 908 9580858 | 95861337 9581815 9592293 | 9582771 Eq 
8 909 __ 9585639 | 9536117 | 9586594 9587072 | 9587549 2 
Mi 910 | 9590414 | 9590891 9591368 9591845 9592322 3 
yl! 911 9595184 9595660 9596137 9596614. 9597090 K 
5 912 9599948 9600425 960090T 9601377 9601853 Z 
5 913 9604708 9605183 9605659 9606135 9606610 2 
TY 914 9609462 9609937 9610412 9610887 9611362 = 
B SITE. r | ͤ K ͤ | Wie 1 
1 916 9619955 9619429 9519903 9620377 9620851 E 
1 917 9623693 9624167 9624640 96251¹4 9525587 2 
K 918 9628427 9628900 9629373 9629846 9630319 1 
1 919 9633155 9633628 9634100 9634573 9635045; | al 
* 920 9637878 9638350 96333822 | 9639294 9639766 6 
4 920 — 9642596 | 9643065 9643539 96441 | 9644482 L 
| 922 9647399 9547730 9648251 9648722 9649193 i 
Ci.) 923 9652017 9652488 9652958 | 9653428 0633399 | 
4H 924. 9656720 9657190 9657660 9658130 9658599 1 
Y 925 9661417 9661887 9662356 9662826 9663295 i 
1 926 9666110 9666579 9667048 9667517 9667985 I | 
927 9670797 | 9671266 9671734 9672203 9672671 3 
| 928 967 5480 967 5948 9676416 | 9676883 | 967733: | WP 
929 9680157 9680625 9681092 9681559 9682027 I | 
930 9684829 2685296 | 9685763 9686230 9686697 M 
9231 9689497 9689963 | 9690430 9690896 9691362 E 
| 932 9694159 9694625 9695091 9695557 9696023 | Wl 
933 9698815 9699282 | 9699747 9700213 | 9700673 | Wi 
Mi 934 9703469 9703934 9704399 9704863 9705328 | 
* 935 9708116 | 9708581 9709045 9709509 | 9709974 
* 936 9712758 9713222 | 9713686 9714150 9714614 
„5 937 9717396 9717859 | 97189323 9718786 9719249 
b 938. 9722028 9722491 9722954 | 9723417 9723880 
1 222 9726656 | 9727118 | 9727581 9725043 9728506 
1740 940 9731278 9731741 | 9732202 9732664 9733126 
1 1 941 9735896 9736358 9736819 9737281 9737742 
9 942 9740 509 9740970 9741431 | 9741892 [ 9742353 
1 943 9745117 9745577 | 9746033 | 9746498 {| 9746959 
+ 944 9749720 9750180 9750640 9751100 | 9751560. 
I's 044 2754318 | 9754778 | 9755237 | 9755697 9756156 
* 946 97538911 | 9759370 9759829 9760288 9760747 
Uh 947 9763500 9763958 9764417 9764875 9765334 
1 945 9768083 9768541 [ 9768999 | 9769457 9769915 
1 949 9772662 9773120 L 3 ns Ml 9774035 9774492 
1 950 9777236 9777693 9778150 9778607 9779064 
1 951 2781805 9782262 | 9782718 733175 783631 
Ji 952 9786369 9786826 9787282 9787738 9788194 
1 953 9790929 9791385 9791840 9792296 9792751. 
$1 954 9795484 9795939 9796394 9796349 9797304 
1 955 9800034 9800488 9800943 9801398 9801852 
4 956 9804579 9805033 980 5487 9805942 9806396 
Vi 74 IN 6080010 0809573 9810027 9810481 28102. 


— owt. mF 8 


LOGARITHMS.: 1 4 


— rr ne — — 


———ũ rtꝛꝛ—— — — —— — —— 


8 6 | 28 8 3 Diff. bt 
9506052 9506569 | 9507055 | 9597542 | 9508028. 436 5 
9510946 9511432 9511918 9512404 9512889 436 tha 

515803 9516289 9516774 9517260 9517745 435 1 
520656 9521141 9521626 9522111 9522595 485 bk! 
9525593 9525987 9526472 9526956 9527440 485 f 
9539345 | 9539828 | 9531312 9331796 | | . 9332300 «pH i 
9535181 99535664 9535147 9536631 9537114 484 ** 
9540012 9540494 9549977 9541460 9541943 483 bp lt 
9544837 9545319 9545802 9546284 9546766 482 036 
9549657 9550139 9550621 99551102 9551584 482 6 
9554472 9554953 9555434 9555915 9556397 481 4 
9559252 9559762 9560243 9560723 9561294 EG. i 1 
9564086 9564566 9565046 9565526 9566006 480 be. 
9568885 9569364 9569844 9570323 9570803 480 5 
9573678 9574157 9574536 9575115 9575594 479 5 
9578466 9578945 9579423 9579902 9580380 479 1 
9583249 | 9583727 9584205 9584683 9585161 478 1 
9588027 | 9588505 9588982 9589459 9589937 478 1 
9592799 9593276 9593753 9594230 9594707 477 10 
9597567 9598043 9598520 9598996 9599472 477 1 
9602329 9602805 9603280 9603756 9604232 476 * 
9607086 9607561 9608036 9608511 9628987 476 li 
9611837 9612312 9612787 96132611 9613736 475 i 
9616583 9617058 9617532 9618006 9618481 475 itt 
9621325 9621799 9622272 9622746 9623220 474 ik 
9626061 9626534 9627007 9627481 9627954 474 II 
9630792 9631264 9631737 9632210 9632683 473 [34 
9635517 | 9635990 9636462 9636934 9637406 472 bal 
9640238 9640710 9641181 96416523 9642125 472 WW 
- 9644953 9645425 9645896 9646367 9646838 471 [+1 
9649664 9650134 9650605 9651076 9651546 471 1 
9654369 9654839 9655209 9655780 9656250 470 Fab 
9659069 9659539 9660009 9660478 9660948 470 1 
9663764 | 9664233 9564703 9665172 9665641 469 Wh 
9668454 | 9668923 9669392 9669860 9670229 469 I», 
9673139 9673607 9674076 9674544 | 9675012 468 9 
9677819 9678287 9678754 9679222 9679690 - 468 19 
9682494 9682961 9683428 9683895 9684362 467 '4þ 
9687164 | 9687630 9688097 9688564 9689030 467 1 
9691829 9692295 9692761 | 9693227 | 9693693 4.66 | 
9696488 9696954 9697420 9697885 9698351 | 466 4 
JJTTTTfhhhCTETTTTT - | - g7egney - 455 ith 
Z 9705793 | 9706258 9706722 9707187 9707652 465 1 
9710438 | 9710902 9711366 | 9711830 9712294 464 41 
9715078 9715542 | 9716005 9716469 9716932 464 {: 
9719713 9720176 9720639 | 9721102 9721565 463 i 
9724343 9724805 | 9725268 | 9725731 | 9726193 483 Is | 
9728968 9729430 9729992 9739354 9730816 1 | 
9733588 | 9734950 9734511 9734973 9735435 462 
9738203 ̃ ⁶ 9733664 9739126 9739587 9740048 461 * 
9742814 9743274 1 9743735 9744196 9744656 461 
9747419 9747879 | 9748340 9748800 9749260 460 
9752020 9752479 97 52939 9753399. 9753858 46⁰ 
9756615 9757075 9757534 9757993. 9758452 459 
9761206 | 9761665 | 9762124 | 9762582 | 97630417 459 
9765792 9766251 9766709 9767167 9767625 458 
9770373 9770831 9771289 9771747 9772204 458 
9774950 [ 9775407 9775864 9776322 977677 458 
9779521 9779978 9780435 9780892 9781348 457 
9784088 9784544 976500t | 9785457 92285912 457 
9788650 9789106 9789562 9790017 9790473 46 
9793207 9793662 9794118 | 9794573 9795028 456 
9797759 9798214 97986690 | 9799124 9799579 455 
9902307 9802761 9803216 9803670 9804125 455 
9806850 9807304 9807758 9808212 9808666 454 
811288 9811841 0312295 | 9812748 9813202 454 


r Je? 7 nas, vo * > 
> ug 3.4 


2 == P 
1 Os 1 * . . 1 
— : Lt 2 ——— 3 2 
* — Ws —— 
* 2 - g * 4 
2 
a 5 


of TABLE of es 


— — 


| ; 


9995655 


9996090 


t N um. © I 4 

958 9813655 ; 9814108 9814562 8 5 — 

| 9815015 3 

725 3 3818629 9319992 9319544 een 
6% 2 9823165 9823617 9824069 982452. 

1 9937308 9827686 9828138 9828589 98290 : 

922 2225535 9832202 99832654 9833105 5 
2 9336263 9836714 9837165 9837616 9838066 
964 9840770 9841221 9841671 9843122 | 98425 
== 1 2888777 9846173 9846623 Nie 
255 | 985 44608 | 9850670 9851120 9851560 

568 1 5 9854714 9855163 9855612 985606, 

25 9858754 9859202 9859651 9860099 9860548 
259 9863238 9863686 9864134 9364582 5865070 

55 77 9868165 9868613 9869060 | TN 

1 4p 9973192 9872640 9873087 9873534 987308 

9876663 9877109 9877556 987 $003 9878 

973 9881128 9881575 9882021 9882467 9892449 

4. 9285590 9386035 9886481 9886927 988737; 

25 985506 292 45 2890937 9391382 0891824 
989449 9894943 | 9895388 9895833 9896278 

5 9222245 9899390 9899835 | 9900279 ee. 
_ 9999809 i 9994277 9904721 9905164 

| 44 e 92908270 9908714 9909158 9909601 
i Ms | 9912704 9913147 9913590 9914033 

| - 582 | — 20 22171332 2917575 9918018 9918461 
1115 9921557 9921999 9922441 9922884 

| = 992.5333 9925977 9926419 5626880 e 
7 99 9951 9939392 9930834 9931275 9931716 

86 ph on 9934803 9935244 9735685 9936126 

587 9938769 9939219 9939650 9940090 9940531 
— 9943172 9943612 9944951 9944491 | 9944531 

| 988 9947569 994800 9348448 — — 
589 7 9 994844 9948888 9949327 
— 99519 4 —— 9952841 ð 9953280 9953719 
m 993095 9956791 9957229 | 9957668 9958106 

= 2 727 9961 175 9961613 9962051 9962489 
= pe 17 9965554 | 9965992 | 9966430 | 9966868 

| 388 + | 9969492 9969939 | 9970367 9970804. 9971242 
_ 9973864 9974301 [ 9974738 | 9975194 | 997361 
1 222255 : [gp 9979104 | 9979549 | 9979976 
3 5 9993029 | 9983465 9983901 9984337 
= 99 595 99873387 | 9987323 9988258 9988694 
999 9991305 9991740 9992176 | 999261 9993046 
—22_— 9996524 9996959 9997393 


L 0 G 4 4KR11 E ry 5. 29 
5 6 1 3 1 Diff. 
9815921 9816374 9816827 817280 9817733 453 
9820450 9820902 9821355 821807 9822260 453 
9824974 9825426 9825878 9826330 9826782 432 
9829493 9829945 9830396 9830848 9831299 4532 | 
9834907 9834459 9834910 9835361 9835812 8 
9838517 | 9838968 83339419 2889869 | 9840320 332.4 
984.3022 9843473 9843923 9844373 9844823 450 
9847523 9847973 9848422 98438872 | 9849322 450 
9852019 9852468 9852917 9853366 9853816 450 | 
9856510, 9856959 9857407 9857856 9858305 449 |} 
9860996 | 9861445 9861893 | 9862341 9862790 | 448 
9865478 9865926 9866374 | 9866822 9867270 . 
9869955 9870403 9870850 | 9871298 9871745 447 
9874428 9874875 9875322 9875769 9876216 447 
9878896 | 9879343 9879789 | 9880236 9880682 447 
9883360 9883806 9884252 9884698 9885144 446 1 
9887818 9888264 9888710 9889155 9889601 446 | 
9892273 | 9892718 9893163 9893608 | 9894050 2243 1 
9896722 9897167 9897612 98980 56 9898501 445 | 
9901168 9901612 | 9902056 9902500 9902944 444 
990 5608 9906052 9926496 9906940 9907383 444 
9910044 9910488 9910931 9911374 9911818 443 |} 
9914476 9914919 9915362 9915805 [ 9916247 443 
9918903 9919345 9919788 9920230 | 9920673 | 442 
9923326 9923768 9924210 [ 9924651 | 9925093 442 
9927744 9928185 9928627 9929068 9929510 | 442 
9932157 9932598 9933039 9933480 9933921 441 
9976566 9937007 9937448 9937888 | 9938329 | 441 
9940971 9941411 [99418517 9942291 9942731 440 
99453371 | 9945811 2946231 | 99466599 | 9947130 _ 440 
9949767 9950206 | 9950645 9951085 | 9951524 |} 440 
9954158 9954597 9955036 ̃ | 9955474 9955913 | 250 1 - 
99358545 | 99589833 | 9959422 | 9959860 9960298 | 439 | 
9962927 | 9963365 9963803 |} 9964241 | 9964679 | 438 
9567305 | 9967743 9968180 | 9968618 | 9969055 438 
9971679 9372116 | 9972553 9972990 99734.27 437 _ | 
9976048 9976485 9976921 9977358 9977794 437 | 
9980413 9980849 9981285 9981721 9982157 437 
9984773 9985209 9985645 9986080 9986516 436 
9989129 9989564 9990000 9990435 9990870 435 
9993481 9993916 9994350 | 9994785 | 9995220 435 |} 
22972828 9998262 222859272 | 9999131 J 9999566 435 J 
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ELOGARITHMS. 
TE HE ͤ Invention of the Logarithms is In the former Volume I have briefly ſhewn the 

5 juſtly eſteemed one of the moſt Uleful Nature and Conſtruction of Logarithms in gene- 
Dilcoveries in the Art of Numbers, and ral, which therefore I ſhall not repeat here; bur 
accordingly has had an Univerſal Recep- go on with their Hiſtory, and the ſeveral Improye- 
tion and Applauſe. And the great Geometricians ments which have been made in this Science, ſome 
of this Age have not been wanting to cultivate | of which are only barely hinted ar there.. 
this Subject, with all the Accuracy and Subrilty | 4: D. 1614. The Lord Neper publiſhed. rhe 
as a Matter of that Conſequence doth require; firſt Tables, of Canon, or Natural and Artificial 


and they have demonſtrated ſeveral very Admira- | Sines for each Degree and Minute of the Qua- 
ble Properties of theſe Artificial Numbers, which | drant. + | 


have render d their Conſtruction much more fa- | And whereas it was at his Choice to give to 
cile, than by thoſe operoſe Methods, at firſt uſed | what Number he pleaſed the Logarithm o, and 
by their truly Noble Inventer, the Lord Neper ; | whether to proceed by Way of Increaſe or De- 
and our Worthy Country-Man Mr. Briggs. creaſe, he choſe to make o rhe Logarithm of the 
But ſome Account however of the firſt Inven- whole Sine 10000000, that ſo rhe Multiplication 
tion of theſe moſt uſeful Tables, tis proper to in- | or Diviſion by the whole Sine (frequent in Tri- 
troduce here. e eee Ons gonometrical Calculation) might be diſpatched 
Logarithms (faith Dr. Wallis in his Algebra) without Trouble, requiring here but the Addition 
were firſt of all invented, without any Example be- or Subtraction of o. „ | 
fore him that I know of, by John Neper, Baron of | And becaule the Uſe of leſſer Sines, and Num- 
Merchiſion in Scotland, and by him publiſhed ar | bers leſs than the Radius or whole Sine, were 
Edenburgh, A, D. 1614. and ſoon after by him- likely ro be of more frequent Uſe, than Tan- 
ſelf (with the Aſſiſtance of Henry Briggs, Pro- gents, Secants and other Numbers greater than the 
feſſor of Geometry, firſt at London in Greſham- | Radius; he choſe to give to thoſe leſſer Numbers 
College, and afterwards at Oxford ) reduced to | Affirmative Logarithms ( increaſing the Logarithms 


a better Form and perfected. „ from o, as the Sines decreaſe ) which he calls A. 


The Invention was greedily embraced (and de- bundants: And conſequently Negative Logarithms 
ſervedly ) by Learned Men. l ( which he calls Defectives) to greater Numbers. 
Mr. Briggs upon the firſt Publication of it, was | Deſigning thoſe by +, theſe by —. | 
ſo pleaſed with it, that he preſently repaired into | And by this means he directs how the Table of 
Scotland, to conſult the Author's Advice about it, | Sines (with the Differences there inſerted) may 
and be aſſiſtant to him in the perfecting of it, and | ſerve alſo for a Table of Tangents, and of Se- 
in calculating Tables for it; which was a Work | cants ; fo that this Canon is a compleat Canon, of 
of great Labour, as well as ſubtile Invention. Natural Sines, and of Logarithmical Sines, Tan- 
And it was embraced and promoted abroad by | gents, and Secants. 


Benjamin Vrſinus, Foln Kepler, Adrian Ulacq, He ſhews allo how this Table may be applied 
Petrus Cragerus, and others. to the Logarithms of Abſolute Numbers; bur be- 
And at home, by Henry Gellibrand, who perfe- | caule with ſome Trouble, he reſerves the fuller Ac 
Cted the Trigonometria Britannica, which Mr. Briggs count hereof to a farther Treatiſe. 
began, bur died before he had finiſhed it. In the Year 1619 the Lord Neper being then 
So that in a ſhort time it became generally | dead, the fame was again publiſhed by his Son 
known, and greedily embraced in all Parts, as of | Robert Neper; with ſome Polthumous Treatiſes of 
unſpeakable Advantage; eſpecially for Eale and | his Father; concerning rhe Conſtruction of this 
Expedition in Trigonometrical Calculations, 


N | Logarithmical Canon, and concerning. bis De- 
Vo!. It. M ſign 


— 


The Uſe of the Table of Logarithms, 


t de led Med En. 


—_— 


| 


A 
* * —— 


ſign (after Communication had with Mr. Briggs) ſame. For, by 
of changing the Form of his Logarithms, making| fram rhe Upper, 
©, co be the Logarithm of 1, (of which he had be- 
fore given notice in the Preface to his Rabdologia,| — 1. ©000000 
publiſhed in the Year 1617; and concerning ſome + 0, 5740313 
things pertaining to Trigonometry ; with ſome — | 
Lucubrations of Mr. Briggs on the ſame Sub- is = — o, 4259687 
ject, — | 5 — 
: Bur the Lord Neper being dead the whole Work | And every one is left to his liberty whether ge 
was devolved on Mr. Briggs, who (according to | the two ways (or what other equivalent GG 
their joint Adviee) making the Logarithm of 1 | unto} he ſhall pleaſe to uſe, pa. 
to be o; and of 10, leo, 1000, Oc. to be 1, In this Method Mr. Briggs hath calculated 


ſubducting the lower Numbez 


which in Logarithms, is to be performed by ſub- 


the Remainder will be the Logarithm of 3, which 


divide the Value by 10, 100, 1000, Sc. which 


other; yer they are in Subſtance and Value the 


2, 3, Se. which he calls Indices, or Chara&eriſticks, 
and which we may repute as Integer Numbers, 
with fourteen Cyphers annexed, and eſteem or 
value as ſo many Places, or Decimal Fractions, 
below rhe Place of Units, or of the Characteri- 
ſtick: And between theſe he ſets the Intermediate 
Logarithm for the Intermediate Numbers. 

And conſequently the Logarithm of 1 being o, 
the Logarithm of Fractions lels than 1, or of 
Numbers intermediate, between 1 and o, muſt 
be Negative Numbers or Numbers leſs than o, 
which he calls Defective Logarithms, denoted by 
— (the Note of Negative) prefix d. 

Now theſe Defective Logarithms may be two 
ways expreſſed; either ſo as that the Note of Ne- 
gation ſhall affect the whole Logarithm, or fo as 

to affect only the Characteriitick, (leaving the 
Reſt of the Logarithm to be underftood as Affi r- 
marive. ) EE? F320 

As for Example; The Fraction 4+, or (which 
is equivalent) 0.375. This Fraction ſuppoſeth the 
Numerator 3 to be divided by the Denominator 8, 


tracting the Logarithm of 8, from that of 3, and 

will be then the Negative Number, — o. 4259687. 
0. 4771213. 

o. 9030900. 


1 Wo 


— 0. 4259687, 


Log. 3: 
Log. 8. 


Log. % 


Or thus ; For as much as the Logarithm of 375, 
{ fuppoling it to be an Integer Number) is 
2. 5740313. And the deprefling this to the Firſt, 
Second or Third, or farther Place of Decimal 
Fractions, doth (without altering the Figures) 


in Logarithms is done by ſubtracting 1, 2, 3, &c. 
from the Characteriſtick, or Place of Integers 
( 1, 2, 3, Sc. in that Place being the Logarithms 
of 10, loo, 1000, Sc.) ſuch Alteration of the Va- 
tue (the Figures remaining) is done by altering 
the Characteriſtick of the Logarithm, without ya- 
rying the other Figures, in this Manner: 


Log. 3750==3. 5740313 
1 Log. 375 =2. 5740313 
Log. 37 5 1. 3740313 
Log. 375 . 5742313 
Log. 375 1. 5749313 
Log. o 0375 2. 5740313 


Which two Forms, tho' they ſeem different, and 
ſome may rather chuſe the one, ſome the other; 
or in ſome Caſes the one, and in ſome Caſes the 


| richmica, Printed in the Year 1634, with 8 


for 20 Chiliads of Ablolute Numbers (from | f 
20, 000 ;) and again for 10 more ( from 90, ©, 
ro 100,000) and one Chiliad ſupernumerary (viz 


liads in all. „ — 
Before which is prefix'd a large Account of the 
Nature and Conſtruction of the T.ogarithmicy 
Canon, and the Uſes thereof; and directing how 
to ſupply the intermediate Chiliads, which Are 
here wanting. The whole intituled, Aritimey;,, 
Logarathmica, | 

The ſame was again publiſhed in 1623, by 4. 
drian: Ulacꝗ (or Flach) with a Supplement 25 


Mr. Briggs directed) of the Chiliads before omi. 


red ; that is, in all of 100 Chiliads, with one 
Supernumerar. 

But in ſhorter Numbers extended but to 10 
Places below that of the Integers, or Characteti. 
ſticx. And he ſubjoins alſo a Logarithmical Ca. 
non of Sines, Tangents, and Secants ( for Degree 
and Minutes of the Quadrant) of as many Places, 
Mr. Briggs proceeded to calculate a Trigon 
merrical Canon, Logarithmical, ſuited to thot for 
Abſolute Numbers to the Logarithms extending 
(as in that other) to 14 Places beſides che Char 
cteriſtick. And having before calculated a Iabe 


of Natural Sines, Tangents and Secants { fir 


Degrees and Centeſms of Degrees) in Number 
extending to 15 Places, he fitted tchereunto a Ci 
non of Logarithmical Sines, and T angents (be- 
cauſe thoſe of Secants might be ſpared ; ) ard! 
Treatiſe prefixed concerning the Conſtruction 


thereof, with other things pertinent rhereunto; 


28 a further Treatiſe concerning the Uk 
of ir. 55 | 

Bur dying before this laſt was finiſhed, or tit 
reſt publiſhed, Mr. Henry Gellibrand {upplicd tn 
latter, and publiſhed the whole with the Title a 
Trigonometris Britannica, in the Year 1633. To 
which is ſubjoin'd another Canon of Logaritimr 


cal Sines, and Tangents, by Adrian Ulacq, fr 


Degrees, Minutes and Tenth Seconds, extending 
(as his former did) to 10 Places belides the Cha- 
racteriſtick; and Mr. Briggs 20 Chiliads for Log 


rithms of Abſolure Numbers. | 


So thar the whole Doctrine of Logaritbms #5 
by this Time ſufficiently perfected, with comet 
ent Canons or Tables fitted thereunto in /*# 
Numbers: Of which alſo Petrus Cragers geb 
Account in the Preface to his Trigonometrie 1/4” 
Logarithmical Tables, but in ſhort Numbers 1 
And the Table of Logarithms above: mern 
(for 100 Chiliads of Abſolute Numbers, 151 
Sines and Tangents to Degrees and Lo : 
were the ſame Year ( 1633) contracted, 0 


in 110796 
leſſer Form and more manageable (but it _ 


Table of Logarichms (publiſhed in the Year 14, 9 


the Hundred and Firſt Chiliad ) chat is, 31 Cl 


Numbers, the former not extending to * ,, np 


Pn 0 ww =4©@ DK _ - 8 


Fs) 
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The . Uſe of the | 


Table of Logarithms, © 


Uſe of them ( in Trigonometry, Geometry, Aſtrono- 
my, Geography, and Navigation) by Edmund Vin- 


” 


gate, ' | | 


In the mean time Benjamin Urſinus, did alſo 


th. 


— . 


Places, beſide the Characteriſtick, but the latter às in a continual Scale of Proportions, infinite in 
io 10) by Nathanael Ne; with Directions for the Number between the two Terms of the Nutio; 


which infinite Number of mean Proportionals is to 


that infinite Number of the like equal Ratiunculæ, 


between any other two Terms: : as the Logarithm 


of one Ratio, is to the Logarithm of the other: 


ubliſn Tables of Logarithms in the Year 1618; Thus, if there be ſuppoſed between 1 and 10, an 


and Claudius Batſchius about the ſame time, or infinite Scale of mean Proportionals, whoſe Num- 
ſoon after. And again Benjamin Vrſinus in the ber is 100000, &c. in infinitum; between 1, and 2, 


Year 1625, in his Trigonometria ; and Johannes there ſhall be 30 102, Sc. of ſuch Proportionals, 
eplerus allo in the Year 1624, in his Chilias Lo- and between 1 and 3, there will be 47712, Sc. of 


arithmorum ( which he applies alſo to his Rudo!- them; which Numbers therefore are theLogarichms 


Georgius Ludovicus Frobenius in the Year 1634, 
(and perhaps {ome others.) 


pbine Tables, publiſhed in 1627; ) and Claudius of the Rationes of 1, to 10, 1, to 2, and 1,t03; 
Batſehius about the ſame time, or ſoon after: And 


and not ſo properly to be call d the Logarizhms of 
18, 1 and 3. N | 


Bur if inſtead of ſuppoſing rhe Logarithms com- 


Bur all or moſt of them in ſhort Numbers, and | poſed of a Number of equal Ratiuncule, propor- 
conformable ro che Lord Neper's firit Deſign; not tional ro each Ratio; we ſhall take the Ratio of 


to that Form which upon ſecond Thoughts he and | Unity to any Number, ro conſiſt always of the 


Mr. Briggs agreed upon as moſt Eligible, and | ſame infinire Number of Ratiuneul.e ; their Mag- 
which hath ſince been received in common Pra- nitude in this Caſe, will be as their Number in the 


ice. 3 

Thus far Dr. Wallis : What follows is the eaſie 
and compendious Method of Mr. Edm. Halley, Sa- 
vilian Profeſſor of Geometry in Oxon. forconſtru- 
Qing Logarithms ; which was mentioned in the 
former Volume. 

The Invention, ſaith that Excellent Geometer, of 
the Logarithms, is juſtly eſteemed one of the moſt 
uſeful Diſcoveries in the Art of Numbers, and ac- 
cordingly has had an Univerſal Reception and Ap- 
plauſe : And the great Geometricians of this Age 
have not been wanting to cultivate this Subject, 
with all the Accuracy and Subtilty which a Mat- 
ter of that Conſequence doth require; and they 
have demonſtrated ſeveral very admirable Proper- 
ties of theſe Artificial Numbers, which have ren- 
dred their Conſtruction much more facile, rhan by 
thoſe operoſe Methods, at firſt uled. by their truly 
noble Inventor, the Lord Neper, and our worthy 
Country- Man Mr, Briggs. . 


But notwithſtanding all their Endeavours, I find 
very few of thoſe, who make conſtant Uſe of Lo- 


garichms to have attained an Adequate Notion of 


them; to know how to make or examine them, or 


do underſtand the Extent of the Uſe of them; 


contenring themſelves with the Tables of them, 


as they find them, without daring to queſtion | 


them, or caring to know how to Rect ie them, 
thould they be found amiſs ; being I ſuppoſe un- 
der the Apprehenſion of ſome great Difficulty 
OS OO ug 3 1 

For the ſake of ſuch, the following Tract is 
principally intended, but not without hopes how- 
ever, to produce ſomething that may be acceptable 
to the moſt knowing in theſe Matters. 

Bur firſt, it may be requiſite ro premiſe a Defini- 
tien of Logarithms, in order io render the enſuing 
Diſcourſe more clear; the rather becauſe the Old 
one Numerorum proportionalium &qui-differentes co- 
mites, ſeems roo ſcanty to define them fully. 

They may much more properly be ſaid to be 
Numeri Rationum exponentes : Wherein we conſi- 


| 


der Ratio A8 2 Quantitas ſui generis, beginning 
from the Ratio of Equality, or 1 to 1 =o; being 
Af mative when the Ratio is Increaſing, as of U- 
nity to a greater Number, but Negative when De- 
creaſing : And theſe Ratios we ſuppoſe to be mea- 


my by the Number of Ratiunculæ contained in 
each. | 


Now thele Ratiunculæ, ate ſo to be underſtood, 


former. Wherefore, if berween Unity and any 
Number propoſed, there be taken an Intniry of 
mean Proportionals, the infinitely little Augment 
or Decrement of the firſt of thoſe means from 
Unity will be a Ratiuncula ; that 1s, the Momen- 
tum or Fluxion of the Ratio of Unity to the ſaid 
Number: And ſeeing that in theſe continual Pro- 
portionals all rhe Ratzuncule are equal; rheir 
Summ, or the whole Ratio, will be as the faid 


Momentum is directly; that is, the Logarithm of 


each Ratio, will be as the Fluxion-thereof, Where- 


fore if the Root of any infinite Power be extract- 


ed our of any Number, the Differentiola of the 
ſaid Root from Unity, ſhall be as the Logarithm 
of that Number, | | 


So chat Logarithms thus produced may be of as 
many Forms as you pleaſe, to aſſume infinite In- 
dices of the Power whoſe Root you ſeek: As if 
the Index be ſuppoſed 100000, Sc. infinitely ; the 
Roots ſhall be the Logarithms invented by the 
Lord Nepair; but if the ſaid Index were 2302585, 
Sc. Mr. Briggss Logarithms would immediarely 
be produced. And if you pleaſe to ſtop at any 


Number of Figures, and not to continue them on, 


it will ſuffice to aſſume an Index of a Figure or 
two more, than your intended Logarithm is to 
have ; as Mr. Briggs did, who, to have his Loga- 


rithms true to 14, places by continual Extraction 


of the Square Root, at laſt came to have the Root 


of the 14073748835 5328 ch Power; bur how o- 
peroſe that Extraction was, will eaſily be judged 


by whoſo ſhall undertake to examine his Calculus. 


Now tho' the Notion of an infinite Power, 


may ſeem very ſtrange; and (to thoſe that know 
the Difficulty of the Extraction of the Roots of 
high Powers ) perhaps impracticable; yer by the 


help of that Admirable Invention of Sir Iſaac 


Newton, whereby he determines the Unciz, or 
Numbers prefix d to the Members compoſing 
Powers (on which chiefly depends the Doctrine 
of Series) the Infinity of the Index contributes to 
render the Expreſſion much more eaſie: For if the 
infinite Power to be reſolved be put ( after Sir Iſaac 


Newton's Method) - 


P p, p? 1412 
| 1 1 m 
inſtead of 1 + — oY 17 
m ＋ 2m" 


ind Son he At in nn 


—— 


dead. Ald. tad 


_ The 
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1-6 m- 


G4 ene ge, &c. 


— ͤ— 
—— 


6 mẽ 4 
(which is the Root when m is Finite) becomes 
12 | I I I 
fp r r = yt 
mM 2 3 N 4 m 4 
— , &c. , being Infinite, and conſequently 
5 n | 


whatever is divided thereby vaniſhing. Hence ir 


dt. ad 


3 
— Multiplied into q — 2 q* +4 q 
m 
2% + + P,&c. is the Augment of the Firſt of 
our mean Proportionals between Unity and 1 +9, 
and is therefore rhe Logarithm of the Ratio of 1, 
to 1 + ; and whereas the Infinite Index m, may 
be taken ar pleaſure ; the ſeveral Scales of Loga- 


tende that 


| I 
rithms to ſuch Indices will be as — ; 


m 

cally as the Indices. And if the Index be taken 
10000, Oc. as in the Caſe of Neper's Logarithms; 
17 = +44, Kc. 
Again, if the Logarithm of a Decreaſing Rut ic 
OE _ 


—— oe — 


ö 
1 —q n, 


or recipro- 


be ſought, che Infinite Root of 1 — , or 


5 1 © 1 
s 1 —47—— ff —— 7 — — 7 — 
33 2 m 3M 4m 
I 3 


— 9* — — F. &c. whence the Decrement of 
1 6 m 


the Firſt of our Infinite Number of Proportionals 


[On ” 


+ 4 gf, Se. which therefore will be as the Loga- 

' rithm of the Rat io of Unity ro 1 2. 
But if m, be put 10000, &c. then the ſaid Lo- 
garithm will be q +3 1 37.1 4, . 75 
77, Sc. Hence, the Terms of any Ratio be- 
FVV ME | 
——, or the Difference divi- 

„ 

ded by the leſſer Term, when it's an Increaſing Ratio; 
b—4 


ing à and b, q becomes 


or when tis Decreaſing, or as b to 4. 


Whence the Logarithm of che ſame Ratio may be 
doubly expreſſed; for puting x, for the Difference 


Uſe of the Table of Logarithms. 


divided into two Parts, viz. into the Ra 
to the Arithmetical Mean between the Te 


richms of thoſe two Reziones be the Logarithm of 


rithm, and the ſecond Step to Nute. But if 


Alter the ſame 


For the Difference of the Ratio of a, to 4 v, 1 


; Bur if rhe Ratio of 4 0 b, be ſuppoſed to bt 
tio of 4 


che Ratio of the ſaid Arithmetical Mean wo da 


other Term b; then will the Summ of the Lops. 


the Ratio of a to b; and ſubſtituting . in. 

1 
a b | 5 
ſtead of — + —, the ſaid Arithmetical Men 
| 2 2 


rhe Logarithms of thoſe Rationes will be by thi 
foregoing Rule; N 


C * * x 
into - ＋ ——+ — 14 
„ 3 - JE -44*-- 3Þ 
* 1 * & x? 


6 5 1 23? 33 
xt x* | * 1 | 
— + — — —, &c, the Summ whereof 
.. 3 
1 2x 2.x3 2x5 2x 
—int0—* + wn * þ — * , Ge. wil 
mM 1 3 L 53" 7% 


be the Logarithm of the Ratio of a ro ö; whole 
Difference is x, and Summ x. And this Sener 
converges twice as ſwift as the former, and there. 
fore is more proper for the Practice of making d 
Logarithms : Which if performed, is with tha 
Expedition; that whereas x, the Difference, i; 
but rhe Hundredth-part of the Summ, the ff 
— ſuffices to ſeven 


Places of the Logs 
8 


Step 


Briggs's firſt twenty Chiliads of Logarithms be 
ſuppoled ro be made, as he harh very careful) 
computed them, to fourteen Places; rhe firſt Step 
above is capable to give the Logarithm of any in. 


termediate Number, true to all the Places of thok 
Tables. NE nt 


e Manner may the Difference ofthe 
ſaid two Logarithms be very fitly applied to fd 
the Log. of Prime Numbers, having the Logarithm 
of the two next Numbers above and below them: 


, and hl 


of — to b, is the Ratio of 46, to 


83 


5 „or of tt 
PE 
Geometrical Mean to the Arithmetical. And cor 
ſequently the Logarithm thereof will be the hal 
Difference of the Logarithms of thoſe Rat 
VIZ, 


of chat Ratio is that of / #6, to 


13 xx 8 & x* BEDS) 
'— INt0 -—— 1 — + — —_— Ee. 
m rr ar C0 


Which is a Theorem of good Diſpatch to find tht 


2 


Logarithm of 
Bur the ſame is yet much more advantageoul! BY 


| 3:3 
of the Terms 4, and 6, it will be either — x — 
| | m 
- et x? xt xs & 

+ — + — + — r — +, . 
;; Ls 
1 & . 
or Xx —  — 2 — & —1 
m 4 2 3a? 4⁴⁴ 545 
* : n 

* 
— — &c. 
64s 


bebe, by a Rule derived bum the forgo 


5 have Neper s Logarithms, as was hinted before; 


| may expect in time great Performances, as ey 
were communicared to me b 


Mr. Euclid Speidall. 
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very La faſter than any ä kicherro pub- 
liſhed * this Purpoſe. * | 2. 
5 * 
Here re that — is all along applied o adapt: 


theſe Rules. to wal] Sorts of 1 If you”? 
10006, Ot, it may be neglected; and you will 


bur if you deſire Brigg s Logarichms, Which are 
now . reeive, you muſt divid © vor 


. 44 
can be hoped. For 5. Roch ont 4 17 4%. 30102, 99956, 6398, 19321 37388, 947245 | 
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— 8 % 
3 4 
5 


Log. . | 


49302, 67681, 89851, 13 55413, bogey” 
N 


30. 477 12. 125477 19662, 43729, 50279, 03255" 1 
| *$, Noot, 28864, 19069, 33648, 29876 5 


— ENVY * or i the Squire of RAIN paw? fl 


* 


1/0, 84509, 80400, 14256, 97715 22162, 58592, 
$: 63619, 34835, 72396, 32396, M055, 03635 


I. 04139, 2685 1,58225, 04975, 51999, 71243, 
| Wat $7067, $2199, 46645, 30943, 96539 


A 
calling the Summ | the Firms — 41 1 , 13 b. $1394. 3 335 233, 26836, 16926, 65051, 579423 


32343) 08297, 29188, 33706, $2718, £1191 


ts — of rhe Retio of Ja b, m | ER 1.23044, 89213, 78273, 928 501698. 94328, 


33703, 99075, 67378, 42 5945 3, 80368 


" * 


—, or „ Sentesdasl CO — in 5 N. I, 27875, 36009, 32828, 56135 63334. 75736, 


192931 79517, 29337, 39449, 75989, 06819, 


Tbe next Prime Number is 23, which I will 
rake for an Example of t ay foregoing Doctrine; 
and by che firſt Rules the Logarichm of the, Rar io 


of 22 co 23, will be found to be rate 


WEST ee EIS ale. adibc: 
2 5 31944 ee 25768160 | 
* | 3 "oe * 8 7 * 1 723 1 5 lin 


23 1058 36501 1119964. N 


#.. 6 - 
by — * 4 * 


[2.30458 50929, 94045, 68491, $9914 5468, 
3642, 76011, 0 1488, 62877, 29760, 33328: | 


Or, apply ic by the "Rees procal thereof, Vis. 


Q o. 43429, 44819, 634 51, 82765, 11289, 18916, 
60308, 72943, 97005486366, 6566 I, 14454. 


is more than all the Reſt of the Work) irs expe- 
dient to divide this Multiplicator by the Pond 
of z or, continually, accordihg to the Direction 
of the Theorem ; Eſpecially where & is Small and 


Integer, reſerving the proper Quotes to be added 
together, 2 you have 8 your Loga- 


2 


N of this Method Winne ki $herero's ; 
nor can any thing more eaſie be deſired. And to 
encourage him, 1 here give the Logarithins of rhe 
Firſt Prime Numbers under 20 to 60 Places, com- 
puted by the accurate Penn of Mr. Abraham Sharp 
( from whoſe Induſtry and Capacity) the World 


y our common Frkend, 


| As 99 e char 2 th Rats of 23 20 24, 25 a 


9 W509) eqs.) 4 03g 

' 1 [. . | 2 12 * en rc 141 
— — —— - Ps "TAPER BY JOKE w—_ _— | = | 7 4 bg 
23 10358 45 wa TR 22787775 

13 . 8 f 

: " I 1 * +- | 


. | 
| 1 + —— — $a „ * 5 5 
bunte fe ſo operoſe \Makiplieaio (which * 


1152 41472 


2, 1327 104 "Tt 18 
And this is als Reſulr of rhe Doctrine of 22 
cator, as Ip by the Learned Dr. Walls, ; 


But by the Goara Thee viz. 1 + on *. 


e . 5 2 3 27 


I 


20% 


5 7 
fewer Steps; 3 To 0 ſs, 


hrt 125. „Sc. 
„F 261568617187 , 

2 43-4: 2. 2 *% | 
& — — 1x e 7 
js 8 whe 85 eee 3546361843241 
. | Wk FE-TF 
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Which was Moented and e in tlie 


4 n Spaces, ene, to the Logarithms, 
by 


Ge. The "anogarichmas are obrained by 
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The Uſe of the Table of Logarithms. 


by the Excellent Mr. James Gregory, in his Exer- | 
citationes Geometrice ; and ſince further proſecu- I I 
ted by the aforeſaid Mr. Speidall, in a late Trea- 
riſe, in Engliſh, by him publiſhed on this Subject. 
But the Demonſtration, as I conceive, was never | | 
till now perfected, without the Confideration of | All theſe Series being to be multiplied * 

the Hyper bola, which in a Matter purely Arithme- | o. 4342944819, Oc. if you deſign to make he 
rical, as rhis is, cannot ſo properly be applied. Logarithm of Briggs. Bur with great Advanta 

But what follows, I think I may juſtly claim as with reſpect of the Work, the ſaid 424294481 1 
my own, viz. That the Logarithm of the Rio c. is divided by 1057, and the Quotient theres] 
of the Geometrical Mean to the Arithmetical, be- again divided by three Times the Square of 1085 


and 24, or of V528 to 23, will be and that Quotient again by + of that Square, 20g 
and 5 by cicher, 28 N that Quotient by 7 thereof, Sc. till you . 
1 yp | many Figutes of the Logarithm as you defire 
As for Example, the Logarithm of the Geomey,;. 
cal Mean berween 22 and 24, is found by the 1. 
garithms of 2, 3, and 11 to be 


: 41 — TY 
3542796579 ©659676558485285 EI 


= = 
wo 12 


yoo - . rf ti7 : — a r 
— . — — * 3 4 av Mc. * 
— = — — — — pt 2 rn —— — — = EF" ot 2 = 1 
, — : 7 — — 8 > : = _ * — — — ——— — & 3x = 5 ENT — 5 — 
Fenn „ 1 * * - — R * 2 ä * REED * * - = 4 k 2 — 
2 224% Lay — 1 * _ 82 Er — = 2 4-20 —— nts — > 
=* _— 2 ———— , b — — 2 =, * — * — * 
— 8 LET. 3 A * * 8 ft. MO b - 4 E — 
* 2 2 k * = . - * — — — ä 


© I "OM I 
— — 
1058 1119364 888215334 

1 it T4 

— „Ge. or, 
26487882248 1057 | 
— — — — H —.— — —— —öä' 


1 13169 61266906 12945009 172665805 
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„ 6 1057) 43429, &c. 41087462810146814347315886363 
Þ 23 in 1117249) 41087, Ge. 1225852154418182946c07, 
4 J in 1117249) 12258, &c: 658323518437617; 
1 +} in 1117249) 65832, Ge. 4203829765 
11 3 in 1117249) 42088, Ge. 2930 
1. | EI: — —— 
HH | by 35 „Summ 1.36172783601759287886777711225117 


Which is the Logarithm of 23, to 32 Places, | From the Logarithm given to find what Ratio it 
and obtained by five Diviſions only, with very | expreſſes, is a Problem, that has not been ſo much 
ſmall Diviſors; all which is much leſs Work, | conſidered as the Former, but which is ſolved with 
than ſimply multiplying the Series into the ſaid | the like Eaſe, and Demonſtrated by a like Procek 
Multiplicator 43429, &c. | from the ſame general Theorem of Sir Iſaac Nen. 

i . For as the Logarichm of the Ratio of 1, to 
Before I paſs on to the Converſe of this Pro- 1 1 
blem, or to ſhew how to find the Number apper- 1 + 9, was proved to be 144 and thardf 
raining to a Logarithm aſſigned, it will be re- 2 
quiſite to advertiſe the Reader, that there is a | the Ratio of 1, to 1, to be 1— 1 — *: 50 the 
anal Miſtake in the aforeſaid Mr. James Grego- | Logarithm which we will from henceforth 
ry's Vera Quadratura Circuli, and Hyperbole, pub- call L, being given 1 + L will be equal to 
liſhed ar Padua, Anno 1667, wherein he applies 4 = 
his Quadrature of the Hyperbola, to the making of | 1 + q| , in the one Cale; and 1 — L, will be 
the Logarithms: In p. 48. he gives the Compura- SE 
tion © oe Barut My Logarithm * 10. . 25 equal to 1 41“, in the other: Conſequenty 
Places, and finds it 230258 509299404 56240 17870, Tm . | 5 
inſtead of e eee — 5/09, - erring 1 LI will be equal * + 9, and 11 
in the eighteenth Figure, as I was aſſured upon jt0 1 — ; that is, according to Sir Iſaac Nev- 
my own Examination of the Number I here give „ 8 
you, and by Compariſon thereof, with the ſame} ron's ſaid Rule, i T ML I- LI ULI 


2 


wrought by another Hand, agreeing therewith to "> 7 
5 7 of the 60 Places. / . = 1 | 
„ N | 3 5 5 2 * | 55 ; 
Being deſirous to be ſatisfied how this Diffe- ah by Or 1 rn 80 111 
rence aroſe, I took no the ſmall Trouble of Exami- * | _, . | 


ing Mr. Gregory's Work; and at length found that ng; =, F 1 

in the Inſcribed Polygon of 512 Sides 1n the eigh- and '1.—m LT 5 oo 4 * ＋ 24 
reenth Figure was a o, inſtead of 9, which being | | 
rectified, and the ſubſequent Work correctedd _ 


_ eſpecially by a Hand that has ſo well deſerved of 


therefrom, the Reſulr did agree to a Unir with 
our Number. And this I propoſe not to cavil at 
an eaſie Miſtake in managing of ſo vaſt Numbers, 


the Mathematical Sciences; bur ro ſnew the ex- 
act Co- incidence of two ſo very differing Me- 
rhods to make Logarithme, which might other wiſe 


—— L', Sc. will be equal to 1 8 7. m, being 
120 | 

any Infinite Index wharſoever ; Which is a fil 
and general Propoſition from the Logarithm given 
to find the Number, be the Species of Logaritin 
what it will. wy 


have been queſtioned, | 


Bur 


dS c_þct ho wi dss ed # wn 


el 


„ a 1 4 


tt tt 8 a. r — — — — —— 4 


"The ule of the 7 able of ' Logarithms. 


But if Neper's Logarithm be given the Multi- 
plication by m is laved (which Multiplication is 
indeed no other than reducing the other Species to 
his) and the Series will be more ſimple, Viz. 


L* 1 * L. L* 


14L+—=+=+=-+=-=, Ge. or 
2 6 


24 120 
L L L! L 


I 1i-L+Þ==—==+=-—==-, Sc. This Se- 


2 Rs | 120 


ries eſpecially in great Numbers converges ſo flow- 
ly, that it wer? to be wiſhed to be contracted, 


If one Term of the Ratio, whereof L is the 
Logarithin, be given, the other Term will be had 
eaſily by the ſame Rule: For if L were Neper's 
Logarithm of rhe Ratio of a the leſſer to h the 
greater Term; 6 would be the Product of a into 
ee ES | a L. 
14 LT ＋T -, Gc. S4 1 4L 4 — 

2 6 N 5 | 2 
1 | | ns 
+ —— , Se. Bur if “ were given, 4 would be 
6 | 

. 
equal b — bL + — — ——, &c. Whence by 
| 2 S 

the help of the Chiliads, the Number appertain- 
ing to any Logarithm, will be exactly had to the 
utmoſt Extent of the Tables. If you ſeek the 


neareſt, next Logarithm, whether greater or leſſer, 


and call its Number 4, if leſſer, or 6 if greater; 
then the given L, and the Difference thereof from 


the ſaid nearet Logarithm you call J; it will fol- 


low that the Logarithm L, anſwering to the Num- 


| | * 1 
ber, will be either «a imo 144 — + — + 
1 is | | P + ; 
— + ——,, Sc. or elſe ö into 1— 1 + — — 


Þ tÞH Þb 


— + = — ——, Sc. wherein as J is leſs, the 


6 324 - 130 | 


Series will converge the ſwifter. And if the firſt 
20000 Logarithms be given to fourteen Places, 
there is rarely occaſion for the three firſt Steps of 
this Series, to find the Number to as many Places. 
But as for Ulacq's great Canon of 100000 Loga- 
rithms, which is made but to ten Places; there is 
icarce ever need for more than the firit Step a + al, 
or a ＋ mal, in one Caſe; orelle b - bl, or b — 
n b inthe other, to have the Number true, to as 
many Figures as theſe: Logarithms conſiſt of, 


If future Induſtry ſhall ever produce Logarirh- 
mick Tables to many more Places than now we 


WW have; the aforeſaid Theorems will be of more Uſe 


to deduce the correſpondent natural Numbers to 
all the Places thereof, 


In order to make the firſt Chiliad to ſerve all 
Uſes, I was deſirous to contract this Series,-where- 
in all che Powers of ! are preſent, into one; where- 
in each alternate Power might be wanting, but 
found it neither ſo ſimple or uniform as the other; 
yer the firſt Step thereof is, I conceive, moſt com- 


modious for Practice, and with all exact enough | 


- 


as are Mr Briggs large Tables of Logarithms ; 
and therefore J recommend it to common Uſe. 


| IF ot. 
Ir is thus; 4a + „or b — —, will be 
Tn! (+! 


the Number anſwering ro the Logarithm given, 


| differing from the Truth by half the third Step of 


the former Series. But that which renders it yer 
more eligible, is that with equal Facility, it ſerves 
for Briegs's, or any other ſort of Logarithms, with 
the only Variation of Writing, inſtead of 1, 
4 1 bl 1 4 ＋ 2 
= , and b — wm_—_, OL 
2—7 d 
3 


8 1 
mb — 5 


that is a + 


-- 


5 +4 

logies, Viz. . 

As 43429, Sc. — : to 43429 + f:: ſo is 4 
to the Number ſought. Or, 

As 43429, &c. ＋ 2: to 43429 :: ſo is b 
ro the Number ſought. 


If more Steps of this Series be deſired it will be 
found as follows. 


and , which are ealily reſolved into Ana- 


1— 1 
may eaſily be demonſtrated by working out the 
Diviſions in each Step, and collecting the Quotes, 
whoſe Summ will be found to agree with our for- 
mer Series. e | | 


of Logarithms, and ſhewn their Conſtruction and 
Uſe independent from the Hyperbo/a, whoſe Af- 


fections have hitherto been made Uſe of for this 


purpoſe ; though this be a Matter purely Arithme- 
tical, nor properly demonſtrable from the Princi- 


| ples of Geometry; nor have I been obliged to 
have recourſe ro the Method of Indiviſibles, or 


the Arithmetick of Infinites; the whole being no 


General Theorem for forming Roots and Powers. 


be made according to this Method of Mr. Halley's, 
as alſo from the Quadrarure of the Hyperbola-; the 


win's Introduction to his Excellent Mathematical 


computing the Natural Sine, Tangent, or Secant 
of any Arch, immediately from having only the 
Length of the Arch given, Sc. 


— - * 


Some further Uſes of the Logarithms not mentioned 
in Vol. I. 


t. To find the Arichmetical Complement of a 
Logarithm. 


Suppoſe 2.506 50560 Begin at the 
Left-hand & 
write down 
| under it the 
Complement of each Figure to 9, but of the laſt 


Its Compr. Arith. 7.49349410 


ro lo. ; 


N. B. 


for Numbers not exceeding fourteen Places, ſuch 


Thus, I hope, I have cleared up the Doctrine 


other than an eaſie Corollary to Sir I/aac Newton's 
How eaſily and compendiouſly Logarithms may 


Reader may be fully ſarisfied from Mr. Hen, Sher- 


Tables, Lond. 1705. where alſo is a Method for 
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little as 27 J. As well as the Rule determines that 


Value is the ſame with thar of a Vulgar Fraction 


Y 
PE 9 


The Uſe of the Table of Logarithms, 


— 


1 N. B. This is all one with ſubducting the Loga- Arithmetical Complements, will anſwer the F. 
richm from 10. 0000000, And tis frequently of | as truly as ſubtracting the Logarithms there 


good Uſe to take the Complemenr Arithmetical of | 
a Logarithm inſtead of the Logarithm it ſelf ; eſpe- 
cially when there are Two or more Logarithms in 
any Caſe ro be ſubtracted : For then adding their 


What is the Intereſt of 5173. for 321 Days, at 6 1, per Centum ? 


Write down firſt the Arith Comp. of the Logarithm of 100 
Next under it the Arith. Comp. of the Logarithm ot 365 


The 
The 


The Logarichm of the Days 321 


P E TITLE — 
* * 
The Summ of all is the Anſwer =, 


For rejecting the firſt 2 in the Characteriſtick, 
you will find the Number anſwering to the Loga- 
rithm 2. 4361058 to be 2721. 964, and Reaſon 
will. direct you where to make your Decimal 
Points in the Number 272964; for the Intereſt 
in that Time cant be ſo much as 2729 /. nor ſo 


Number to conſiſt of 3 Places of Integers, whoſe 
Characteriſtick is 2. | 


As ſuppoſe ; Ar 6 /, per Cent. What is the Intereſt of 15 J. 75. 6 d. for 12 Years 
Write down firſt the Logarithm of 1 . 06 which expr 


the Rate of Intereft. 


0 2 Which Logarithm multiplied by 12 makes 
Then write down the Logarithm of the Principal, Viz. of the Decimal 15. 375 * 1.200713 


The Summ of which Two laſt Logarithms added into one Summ = 1. 554383 


which is a Logarithm anſwering to the Abſolute Number, 


a Decimal exprefling 31 /. 


3. It will be very neceſſary rightly to under- 
ſtand the Uſe of the Tables of Logarithms with 
regard to Decimal Fractions. For the Rule for 
finding the Logarithm of a Fraction being; Jo 
fſubtrat the Logarithm of the Denominator, from 
the Logarithm of the Numerator, and to take the 
Remainder as the Logarithm of the Fraction requi- 
red: That Logarithm of the Remainder, muſt al- 
ways be the Logarithm of a Decimal Fraction, whoſe 


—ů —ů——ů— 


propoſed. 


Wherefore the moſt natural, eaſie, and uſeful 


} 


End 


ves, 


* 


As ſuppole, in the Double Rule of This. 
had this Queſtion about Intereſt, 88 


2 
Garda 
Lo 


8 « ©3000: 
7.437707 
0.778151 
717 
BY 2. Z06505g 


I II I 


Logarithm of Fg 8 
Logarithm of the Principal 5173 


43610355 

Therefore the remaining Figures 964 are 129 
Decimal of a Pound, expreſſing ſomething re 
than 19 Shillings. — ] | 


/ 


2. And indeed all Queſtions of Intereſt are 
eaſily and expediriouſly anſwered by the | 
rithms. | 4 OD 


very 
O82. 


& . 4 3» Der | 
p | | 


co. 3036696 


* 


5 ET 
"SW 


— —— — 
i 1 a 
5 þ ws tf 4 
g$*X 3% . we ; 


| = 31 « 94362 
195, 10 d. 2 J. nearly . 


Suppoſe the Index of rhe Logarithms of al 
Numbers from 1 to 10, to be 10 or 160, from 
10 to 100, to be 11 or 101, from 100 to 1000, 
ro be 12 or 102, from 1000 to 10000, to be 
13 or 103, and ſo upwards :» This being allowed, 
the Index of rhe Logarithm of a Number, one 
place below Unity muſt be 9, or 99; if two 
places below Unity, it muſt be 8, or 98; if three 
places below Unity, it muſt be 7, or 97; if four 
places below Unity, then the Index mult be 6, ot 
96 ; the Latter of theſe Ways is often convenient 
to diſtinguiſhithe Index of a whole Number, from 
that of a Decimal Fraction, and often necefſar} 
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Way to find the Logarithm of a Fraction is this : 


Example, The Lo 


From which ſubtract the Denominator, 


— T a 


Note, That the Denominator of a proper Fra- 
Ction, is always greater than its Numerator ; ſo 
char ſuppoſing the Index of the Logarithm of 3, 
to be lo, or loo, the Index of the Remainder 
well be 9, or 99, (that is one place below Uni- 
ty) and the Reſt of the Logarithms, except the 
Index, is found in the Table of Logarithms to an- 
[wer to 75, 7350, 7500, 073, 75, or any other 


; The Remainder is the Logarithm of 


when the Power of the Root of a Decimal Fra- 


ction is require. 


garithm of + is found thus: 3 Log. 0 44771215 
4 Log. o. 6020699 


7.5 Log.—5 8710613 


Number, whoſe two ſignificant Figures are 7 Jy 
and thoſe which follow or preceed, all CypheS 
It was the former of rheſe Ways by which 5 
Brigg and Mr. Gunter made the C haraGteriſe g 
of their Tables, of Logarithmetick Sines, and pi 
gents ; where it may be noted, when rhe nam 


: | = . Jade the 
Sine or Tangent, is a Decimal Fraction 3 


Index is under 105 bat where it 18 a mitt ,, 


ber, there the Index is 10, or more: For Example, 


the Artificial, 8. 9419515; and the Natural Tan- 


e * 8 = 5 | 5 7 TN : N 2 aprons 3 
The Uſe of the Table of Logerithms. 


The Natural Tangent of 5 Degrees is 6874887, 4. To find the Logarithm of a Mit Number, be 


11. 0580482. | 


cept ſome Term given, or ſought, be leſs than an 
Unite. e l '$ 0 — 


* 


The Logar 


nn a bands e 
If the Fraction annexed be a Decimal, feek for 
it as if it were a Whole Number, obſerving to 
prefix to its Logarithm a ſuitable Index; which 
always is at Unit leſs chan the Number of Places, 


The Inder of the Logarichm of 47500 is 4, 


for the ſame Reaſon in 475, the Index of its Lo- 
garichm is 2, in 47.5 it is 1; but the Index of 
a Proper Decimal Fraction is ſo many Units as 
the Cyphers before it wants of 9, or 99 1a che 
the Index of . 0475 is 8, or 98, and of. oo) 
is 7, of 97. | . 
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Of Raiſing Powers by Logarithms. 


Multiply the Logarithm of the Number given by 
the Index of the Power required, the Produtt will be 
the Logarithm of the Power fought : So the Loga- 


be Logarichm of 4+?, = 427, whole Logarithm is o. 6766936 


Numbers. 


becauſe the Ablolute Number conſiſts of 5 Places, 


gent of 85 Degrees, 11. 4300 52, the Artificial is EKReduce the Number given into an Improper 


Fraction, then ſubtrac the Logarichmicf the UE. 


9.) 4 e I | nominator, from the Logarithm of the Numera- 
Bur it is needleſs to uſe theſe New Indices, ex- | ror, the Remainder is the Logarithm ſought, 
x wy : +4 0 — n 8 


WRT T2 Ys f 
Example, Let 47, be the Mixt Number given; 


| this reduced to an Improper Fractian is 17. 


+ The Logarithm of rhe Numerator vix. 57,5 1. 7558748 


ith of che Denominator, viz. 12, is 1. 079182 
; "LC > <2 $7 ins! 1 N 


— — i 


— 


in the Whole Number to which it befongs; which 
is further illuſtrated by the adjoining. Table, where 
the: Logarithms except the Index, are the ſame in 
theſe Eight Examples. 


Logarithms, 


Hee 47500 1 6566936 

A A. FRE 

— 0 475 1 2. 6768928 4 ai 4 
JT 
9.14% 0. Ep669 26 or 3564 
| 7 4475 | 99 o 5966766936 577 
1 80373 98, vr, B:6766936: 2.0 L A 30 Tha 
, | 97, or, 7.8] 


this Caſe muſt be 96. 4637261, which multi- 
plied by 6, the Index of the Power propoſed, be- 
comes 578. 7823566, whoſe Index being 78, 
ſubtracted from 99, leaves 21 for the Number 
of Cyphers, that muſt precede the firſt Figure 
of the Natural Number or Power, which 18 


rithm of 32 =1, 505 1500 K Z= 45154500, the 
Logarithm of 32768, which is the Cube of 32. 


In the Multiplication, or Raifing of Powers, 
viz. Squaring, or Cubing, Sc. of any Decimal 


garithm of the Product or Power, mult conſiſt of 
to many Units, as the Number of Cypher inter- 
cepred between the Place of Units, and the firſt 
ſignifcant Figure in the Natural Number wants 
of 9, 99, 999, Sc. only to the Index of the Lo- 
garithm of the Power (i. e. the Square, or Cube, 
Se.) there will be ſuch a Figure prefix d as wants 
an Unit of the Index of that Power, or Number, 
by which the Logarithm was multiplied: For 

Example, Let the Cube of .oog be required; 


Fraction by Logarithms ; the Index of the Lo- 


' ,0008000000000000000006058383. Here the Fi. 


gutes preceeding the Index, as the Reſulr of the 
Multiplication is 3, leſs by an Unit than the 


Number multiplying, being 6, the Index of the 
Power. 7 2 | 


This ſuggeſts a certain Rule for Extracting the 
Roots of Fractions by the Legarithms ; Viz. Prefix 
A Figute ro the Index of the Logarithm of the 


Number, whoſe Root is ro be Extracted, leſs by 


an Unit than the Index proper to the Root re- 
quired, which is to be the Diviſor; then Divide 
the whole Logarithm together with irs Index 
and Number -prefixed by that Index, the Quo- 
tient is the Logarithm of the Root deſired. Ex. 
Er. If the Cubo— Cube Root or Root of the 


the Logarithm of .oog is 7. 9542425 x 3 = 6 Power of ,0000000000c000c0000006058383, 
23. 8627275 =.080000729, the Cube of . oog, whoſe Logarithm is 78. 7823566, be demand- 
and the Index of the Logarithm of the Power, ed; prefix 6—1, i. e. 5 to its Index, it is then 


Number; and 2, is prefix d ſince the Index or 
Number multiplying was ;. Bur when the Num- 
ber of Cyphers, preceding the ſignificant Figures 
of the Power or Product excceds 10, tis neceſ- 
fary to admit another Figure into the Index of 
the Logarithm, and make it the Complement to 
2 Hundred: As ſuppoſe the 6 Power, or the 


Cubo= Cube of the Sine of o—1 be requir'd ; its 


or Product, is 3 therefore 6 Cyphers mu't pre- 578. 7823566 ; which being divided by 6, the 
ceed the firſt fignificant Figure of the Natural Index proper to the Root ſought, the Quotient 


is 96. 4637261, 2 Natural Number is 
0002908882; 3 Cyphers preceeding the firſt 
Figure, becauſe the Index 96, wants ſo much of 
99. But when the Root of an Abſolute Num- 
ber is required, there needs no Figure to be pre- 
fixed to the Index of its Logarithm; ſince it is 


always ſuppoſed, that the Index of the Power 


(which muſt be the Diviſor) precedes it. Ex. 
Gr. If the Cube-Root of 6751269, whoſe Lo- 


* * the Table is 6. 4637261; but in 


garichm is 6. 829938 54, be required; it is an 
0 : indif- 
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The Uſe of the Table of Logarithms. 


indifferent thing, whether 3, the Index of the being always the ſame Numbet with the Index 5 
Root to be Extracted, be prefixed of nor, ſince] the Product. THEE ba 


that alters nothing: For 3) 36. 82993554 ( Quotes 
12. 2764618; the Logatithm of 189, che Cube- 


Root ſought. 


Another Method to Raiſe any Power of a g | 

| - Decimal Fraction. NW 
| Multiply the Arithmetick Complement of the 
Logarithm of the Fraction given by the Index of 


the Power required, the Arithmetick Comple- | 


mem of the Product is the Logarithm of tlie 
Power ſought :. For inſtance the . 625 Power of 
- 0032 is found ta be . 275879. 


90032 Logarithm 7. 5051500 
Arjthmetick Complement 2. 4948500 


Mulriply by 625 

124742509, 
49897000 

' 149691000 “ 

Product 1-5 592812500 | 


Irs Arithmetick Complement 8.4407187500 


Note, That ſo many Cyphers muſt the Lo- 
garithm of . 0273879 preceed the Fraction, as the 
Index of irs Logarithm wants Units of 9, or 99, 
which in this Example is ene, and in the next 15, 
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6. 25 Power of . 0032. 


| quired. 260 Fly 


Again, Let the 6. 25 Power of oc, 
ſought : The Logarithm of . o032 (as befor 
is 7. 5051500, and its Arirhmerick Complete 
2. 4948500 x 6. 25 == 15. 3928123, its Grüne. 
tick Complement is 84. 4071875 Which ae 
tO ,00000, 0000, 00000, 25538, which is the 


To Extratt any Root of a Decimal Fraiin, 


Divide the Arithmetical Complement of the Lo. 
garithm of the Fraction given, by the Index of dhe 
Root required, the Arithmetical Complement ot 
the Root {ought : For inſtance, let the 625 Roo: 

of .0275879 be required, its Logarithm i; g 
4407188, and its Arithmetical Complement ny 
1, 3392812 Divided by .625, the Quotient i; 
2. 49485 O0, and its Arithmetiek Complement 7 
7. 5051500 the Logarithm of . 0032, which is the 
Root required. FE 


Again, Let the 6. 25 Roor-of |,00000,” 00669 
00000, 25538 be required, its Logarithm is 34. 
4071875, and its Arithmetick Complement is 15. 
5928125, Divided by 6. 25, the Quotient is 2. 
4948500, and its Arithmetick Complement 1, 
5051500, the Logarithm of 0032 the Root te. 
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: "Bis I | © DEGREES. "R i . 
q N L. Fine. | L. Co-Sine. | | L. Tangent. L. Co-Tang. | | £- Tecant.. L. £0-Secant, 
; 0 1 o | 10.0000000 | | J 0 Infinit. 10 ooooddo Infinit. : | 
8 [TT] 6.463726, | 9.999999 | | £4637261 | 135362739 | | 10.0000000 | 13.5362739 
J 2 | 6.7647561 | 99999999 | | 6.7647562| 13.2352438 | [.f | 13.2352439 
= | 316.9408473 9-9999998 | | 6.9408475 | 13.9591525 | | 10.0000002 1 13.0591527 
A 4 | 7.c657360 | 9.9999997 | | 7-06657853 | 12.9342137 e, £.f 
. 5 | 7.1626960 | 9.9999995 | | 7. 1626964 | 12.8373036 | | 19.0000c05 12.837304 
I 617.2418771 | 99999993 | | 7-2418778 | 12:7581222 10.0000007 | I2.7581229 
E | 7 | 9.3088239 | 9.9999991t 7.3088248 | 12.6911752 19.0000009 | 12.6911761 5 
J 8 | 7.3668157 | 9.9999988 | | 7.3568169- 12.6331831 | | 10 0600012 | 12.631843 [ 
A 9 | 7.4179681 | 9.9999985 | [7.479696 | 12.5820304 10,0000015 | 12.5820319 3 
= | to | 7.4637255 | 9.9999982 | | 7-4637273 | 12.5362727 | | 10,.0000018 | 12.5362745 £ 
4 117.5051181 | 9.9999973 7.5951203. | 12.4948797 | | 10.0000022 | I2.4948819 | i 
1 | 9.9999974 | | 7.542991 | 12:4570909 | | 10.0000026 | 12.4570935 | 43 J 
LB | 13 | 7-5776684 | 9.9999969 | 7.776715 12.4223285 | | 10.0000031 | 12.4223316 h 
b- 14 | 7.6098530 | 9.9999964 7.6098566 | 12.3901434 10,0000036 | 12,3901479 i} 
4 i5 | 7.6398160 | 9.9999959 7.6398201 | 12.3601799 10,0000041 | I2.3601840 f 
E | 16 | 7,6578445 | 9.9999953 | | 7.6678492 | 12.3321508 | | 10.c000047 | 12.3321555 1 
5 17 7.6941733 9.9999947 7.6941786 12.305 8214 10.000000 53 1. 3958267 | ' 
A 18 | 7.7189966 | 9.9999940 7.7190026 | 12.2809974. 10,0000060 | 12.2810034. 42 
YL 19 | 7.7424775 | 9.9999934 7.7424841 | 12.2575159 10,0000066 | 12,2575225 | 41 
J 20 | 7.7647537 | 9.9999927. | | 7.7647610 | 12.2352390 10,0000073 | 12.2352463 
4 21 | 7.7859427 9.9999919 7.7850508 | I2-2140492 | 10,0000081 I2.2140173 
. 227.8061458 9.99999 71 7. 8061547 12.1938453 10.000089 12.1938 542 
1423 | 7.8254507 |. 9.9999903 | | 7.8254604 | 12.1745396 10,0000097 | 12.1745493 | 
; RH 24 28439338 | 9 9999894 7-8439444 |_12-1560556 10,0000106 | 12. _12.1 560662 | 3 
. 257.8616623 9.9999885 7. 8616738 112.1383262 | 10,00001 15 þ 12, 121383377 | ; 
| * 26 | 7. 8786953 9. 9999876 7.8787077 121212923 | I0,0000T24 I 12.1213047 | | 
| E- | 27 7.8950854 | 9.9999866 7.8950988 | 12.1049012 | | 10,0000134 | 12.1049146 | 33 
b 1 28 7.9108793 9.9999856 7.9108938 112.0891062 10.0000 144 i 12.0891 207 ö 
4 297.9261190 | 9.999984 5 7.9261344 | 12.0738656 10. 000155 | 12.0938810 | 
, 3 22 7.94084 19 92999825 7. 9408584 12.591416 Io. ooo 165 12. 9591581 30 
5 V 317.9550819 | 9.9999823 7.9550996 | 12.0449004 I0,0000177 12. 5449181 | 
$ E | 32 | 7.9688698 | 9.9999912 7.9688886 | 12.0311114 10,0000188 -| 12.03I13o2 | 2 
7 = | 33 | 7-9822334 | 9.9999800 | | 7.9822534 | 12.9177466 10.0000200 | 12.0177666 
6 E | 34 | 7.9951980 | 9.9999788 7.9952192 | 12,0047808 | | 10.0000212 | 12,.00480290 | 
5 . 35 | $.0077867 | 9.9999775 | | 8.0078092 11.99 21908 | | 10. 00002253 | 11.9922133 |. 
4 EE | 36 | $.0200207 | 9.9999762 8.c 200445 | 11-9799555 | | 10.0000238 | 11.9999793 
3 H 378.9319195 | 9.9999748 8.0319446 | 11.9680554 I0,0000252 11.968080? 
22 1383 | 8.0435009 | 99999735 8.0435274 | 11.9564 726 19.0000265 | I1.9564991 
M1 J 398.0547814 | 9.9999721 8.0548094 | 11,9451906 | | 10.0000279 | 11.9452186 
20 1 40 | 8.0657763 | 9.9999706- 8.0658057 | 11,9341943 10,0000294 | I1:9342237 |- 
19 - | 41 | 8.0764997 [99999691 8.0765306 | 11,9234694 10,0000309 | I149235003 
18 142 8. 869646 9.9999676 8.08 0869979 11,9130030 10,0000324 | II.9130354 
17 N . 438.0971832 [9.9 999660 | | 8.097272 [119027828 | 10.0000340 11.9028 168 
16 1 448.1071669 | 9.9999644 8. 1072025 | 11.8927975 | | 10,0000356 | 11.8928331 
15 g A 458.1169262 | 9.9999628 8.1169634 | 11.8830366 10,0000372 |. 11.8830738 
144 1 46 | 8.1264710 | 9.9999611 8.126 5099 | 11.8734901 10.0000389 | 11.8735290 
13 = | 47 | 5.135804 | 9.9999594 8.1358510 | 11.8641490 10,0000406 | I1.8641896 
12 3s 48 8.449532 9.9999577 | | 8.1449956 11.8550044 10.0000423 | 11.8550468 
il = | 49 | $-1539075 | 9.9999559 8.1539516 | 11.8460434. 10.0000441 11.846025 
10 508.1626808 | 9.9999541 8.1627267 | 11.8372733 10,0000459 | 11.8373192 
q 518.1712804 9.999522 8.1713282 [111.8286718 10.000478 111.8287196 
g 528.1797129 | 9.9999593 8.1797626 | 11,8202374 19,0000497 | 11.8202871 
- 538.1879848 | 99959484 | | $.1880364 | 11.8119635 10,0000516 | 11.8120152 | 
f .24 | $: 1961020 9:9999464 8.1961556 | 11.8038444 10. 060536 | 11.8038980 
; 55 | $.2040703 | 9:9999444 8.2041259 | 11,7958741_ 10. 000556 117959297 
4 568.2118949 | 9.9999424 8.2119526 | 11.7880474 10.0000576 | r1.7881051 | 
3 17 $.2195811 | 9.9999403 8.2196408 |. 11.7803592 | | 10.0000597 | x1 7804189 
2 ET | 558.2271335 9.9999382 | | 4.2271953 | 11,7728047 |: | 10.0000618 | 11 7728665 
ES 3.2345568 | 9.9999360 8.2346208 | 11,7653792 10.000640 | 11. 7654432 
0 | 52418553 9.9999338 | | 8.2419215 | 11,7580785 10. 0662 | 11,7581447 
N L.. Co- Sine. L. Sine. I. Co-Tang. L. Tangent. L. Co-Secant. L. Secant. "M-- 
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4 4 TABLE of Natural and 
12 5 A i DEGRE E. 2 
M N. Sine. N. Co-Sine.| N. Tangent. IN. Co-Tang. N. Secant. N. Co-Secant, _ 
[|_2 |_174524 [28477 _174551 | 57289962 | 10001 523 Þ 57298688 | 
1 197432 | 9998426 |. 177460 | 56350590 10001574 | 56359462 
2 | 180341 | 9998374 | 180370 |. 55441517 ] 10001626 554503534 
3 | 183249 | 9998321 183280 | 54561300 | 10001679 54570463 
41 186158 | 9998267 186190 | 53708587 10001733 | 53717896 
1 5 | 189066 | 9998212 189100 | 52882109 10001788 528915364 
| s |_ 191974 | 9998157 | _I192010 | 52080673. 10001243 | 52050272 
7 | 194883 | 9998101 194920 | 51303157 10001899 | 51312902 
8 | 197791 | 9998044 197830 | 59548506 10001956 | 50558396 
9 200699 | 9997986 200740 | 49815726 10002014 | 49825762 
10 203608 | 9997927 203650 | 49103881 I 0002073 | 49114062 
\ 11 | 206516 | 9997867 | 206560 | 48412084 10002133 | 48422411 
_12 |_ 209424 |_9997 806 _209479 | 47739501 1000194 | 47749974 
| 13 | 212332 | 9997745 212380 | 47085343 10002255 | 47095961 | 
14 | 215241 | 9997683 215291 [46448862 10002317 | 46459625 
15 | 218149 | 9997620 218201 | 45829351 I0002380 | 45840269 
16 | 221057 | 9997556 211111 | 45226141 I 0002444 | 45237195 
117 | 223965 | 9997491 224021 | 44638596 _ | 10002509 | 44649795 
188 2268739997425 225932 | 44066113 10002575 | 44977458 
19 | 229781 | 9997359 229842 | 43508122 10002641 | 43519612 
20 | 232690 | 9997292 232752 | 42964077 10002708 42975713 
21 | 235598 | 9997224 235663 | 42433464 10002776 | 42445245 
22 | 238506 | 9997155 238574 | 41915790 10002845 | 41927717 
23 | 241414 | 9997085 241484 | 41410588 10002915 | 41422660 
34 ] 204355 1 2997904 . — Re tot ch 
25 | 247230 | 9996943 247305 | 40435837 10003058 | 40448201 
26 | 250138 | 9996871 250216 | 39965460 10003139 | 39977969 
27 | 253046 | 9996798 253127 | 39595895 | | 10003203 | 39518549. 
28 | 255954 | 9996724 | 256038 | 39056771. 10003277 | 39969571 
29 | 258862 | 9996649 | 258948 | 38617738 10003352 | 38630683 
30 |_261769 | 9996573 | |_ 261859 | 38188459 10003428 | 38201550 
31 | 264677 | 9996496 | 264770 | 37768613 10003505 35781849 
32 | 217585 | 9996419 |. 267681 | 37357892 | 10003582 | 37371273 
1-33 | 270493 | 9996341. 270592 | 36956001 | I0003660 | 36969528 
34 | 273401 | 9996262 | 273593 | 36562659 10003739 | 36576332 
35 | 276309 | 9996182 | 276414 | 36177596 10003819 | 36191414 
36 |__ 279216 | 9996101 | |_ 279325 | 35800553 10003900 | 35814517 
37 | 282124 | 9996019 | 282236 | 35431282 10003982 | 35445391 
| 38 | 285032 | 9995936 | 285148 | 35069546 10004065 | 35083800 
| 39 | 287940 | 9995853 288059 | 34715115 10004148 | 34729515 
42 | 290847 | 9995769 290970 | 34367771 | 10004232 | 34382316 
41 | 293755 | 9995684 | 293882 | 34027303. 10004317] 34041994 
42 296562 2995598 295793 | 33693509 10004403 | 33798345 
43 | 299579 | 9995511 299705 | 33366194 10004490 | 33351167 
44 392478 | 9995424 302616 | 33045173 | | 10004578 | 33060300 
45 | 395385 | 9993336 305528 | 32730264 | 10004667 | 32745536 | 
| 42 308293 | 9995247 308439 | 32421295 10004756 | 32436713 
1 47 | 311200 | 9995157 311351 | 32118099 10004846] 32133663 
48 | 314198 | 9995066. 314263 | 31820516 10004937 | 31336225 
49 | . 317915 | 9994974 317174 | 31528392 | 10005029 | 31544246 
5o | 319922 | 9994881 320086 | 31241577 10005122 | 31257577. 
| 51 | 322830 | 9994788 | 322998 | 30959928 | 1c005215 | 30976074 
52 | 325737 | 9994694 325910 | 30683307 | 10005309 | 30699598 
53 328644 9994599 | 3238822 | 30411580 10005405 30428017 
54 |_331552 | 9994503 | - |_ 331734 | 39144619 100350 [3016125 
55 | 334459 | 9994406 1 334646 | 29882299 10005598 | 29899026 
55 | 337366 | 9994308 | 337558 | 29624499 10005696 | 29641373 
57 | 340273 | 9994209 340471 |] 29371106 10005795 | 29385124 
58 | 343181 | 9994109 343383 | 29122005 10005894 | 29139109 
' 59 | 346088 | 9994009 346295 | 28877089 10005994 | 23894395 
60 | 348995 | 9993908 | _349208 | 28636253 | 10006095 Hd 
N. Co-Sine.| N. Sine. N. Co-Tang. N. Tangent, IN. Co-Secant.] N. Sect. 
FF : 38 DEGR | FEES 


KEDS. 


 Artifiaal ines, Tangeats and Secants. 

. 5 1 3: E GRE Wn | | 1 
. Sine. 2 T. Co-Sine. | LT Tangent, F Co- Tang. | . Secant. | T. Ce- Fccan. j — 
0 8.248553 9.999938 8.2419215 | 11 7580785 10. 0000661, _11.7581447 [ 
118.2490332 | 9-9999316 8.2491015 | 11.7598985 10,0000684 | 11.7 505668. 59 f 
2 | 8.2560943 | 99999294 | | 8.2561649 | 11.7438351 10,0000706-| 11.7439957 | 58 
3 | 8.2630424 | 9.9999271 8.2631153 | 11.7368547 10,0000729 | 11,7369576 |. 57 
448.2698810 | 9.9999247 8.2699563 | 11.7300437 10,0000753 | 11.7301890 |, 56 

5 | 8:2766136 | 9.9999224 8.2766912 | 11.72330988 10,0000776 | 11,7233864 [55 | 
6 8. 2832434 9.999920 82833234 _11.7166766_ o. ooo g | 11.7167566 {I 
Wo 8. 2897734 | 9.9999175 8.2898559 | 11.7101441 10,0000825 | I1.7102266 53 
848.2962067 | 9.9999150 8.2962917 | 11.7037083 10. 0850 | 11.7037933 | 52 | 
9 | 8.3025460 | 9.9999125 | 8.3026335 | 11.6973665 10.000875 | 11.6974540 | 51 | 
to | 8.3987941 | 9.9999100 8.3088842 | 11.6911158 10,0000900 | 11.6912059 | 30 
11 | 8.3149536 | 99999074 8.3150462 | 11.6849538 | | 10.0090926 | 11.6550464 | 49 | 
12 | 8.3210269 | 9.9999047 8. 3211221 11.6788779 [ . 0953 111.6789731 48 
13 8.3270163 99998021 | 8.3271143 11.6728857 | | 10.0000979 | I1 6729837 | 47-] 
14 | $.3329243 | 9.9998994 $.3339249 | 11.6669751 | | 19.00010c6 11.6670757 | 46 
i5 | $.3387529 | 9.9998966 8.3388 563 11.6611437 | | 19.0001034 | I1.6612471 | 45 | 
16 | 8.3445043 ; 9-9998939 8.3446105 116553895 10,.0001061 | I1.6554957 | 44 
178.3501805 9 9998911 8.3502895 11.6497105 0. ooo1089 | 11.6498195 | 43 
18 | $.3557935 99998882 8.355895 311.6441047 | 10.0001118 [116442165 | 42 
19 'B; 3613150 | 9.9998853 8.3614297 [II. 6385703 100001147 | 11 6386850 41 
208.3667769 99998824 8.3668945 | 11.6331055 10,0001176 | 11-6332231 | 40 
218.3721710 } 9.9998794 8.3722915 | 11.6277085 10,0001206 [II 6278290 | 39 | 
228.3774988 9.9998764 83776223 11.6223777 | | 19.0001236 | 111.6225012 38 
23 | 8 38927620 | 9.99987 34 8.3828886 | 11.6171114 10.000 1266 [111.6172380 | 37 
248.3879622 9.999870 3 8.3880918 811.6119082 10. 0001297 [111.6120378 35 
SS 8. 3931008 9.9998672 8.3932336 | 11.6067664 | | 10. 0001328 | 11.068992 | 35 
26 | 8.3981793 | 9.9998641 | | 8.3983152 11.6016848 | | 10.0001359 | 11.6018207 | 34 
27 | $.4031990 4 9.9998609 | 8.4033381 | 11-5966519 10,0001391 | 11.5968010 | 33 
288.4081614 9-9998577 $.4083037 | 11.5916963 | | 10.0001423 | 11.5918386 | 32 
29 | $.4130676 | 9.9998 544 8.4132132 | 11-5867868 | | 10,0001456 | 11-5869324 | 31 
208.4179190 9.9998512 8.4180679 | 115819321 10.0001488 | 11.5820810 | 30 | 
24 8.4227168 9.9998478 8.4228690 | 11.5771310 I0,0001522 | 11.5772832 | 29 
32 | $.4274621 | 9.9998445 | | $-4276176 | 11.5723824 10,0001555 | 11.5725379 28 
33 | 8.4321561 | 9.9998411 8.4323150 | 11.5676850 10,0001589 | 11.5678439 | 27 
34 | $.4367999 | 9.9998376 | 8.4369622 | 11.5630378 | | 19.0001624 | 11.5632001 | 26 
35 | 8.4413949 | 9:9998342 $.4415603 | 11.5584397 I0.0001658 | 11.5586056 | 25 
358.4459409 99998306 8. 4461103 11. 15538897 0. oo 1594 [II. 11.5540591 24 
378.4504402 | 9.9998271 8.4506131 | 11.5493869 19.9201729 | 11.5495598 | 23 
38 | 8.4548934 | 9-9995235 8.4550699 | 11.5449301 | | 10.0001765 | I1.5451066 | 22 
39 | $.4593013 | 9.9998199 8.4594814 | 11.5405186 | | 10. 0001801 | 11.5406987 | 21 
49 | 8.4636649 | 9-9998162 8.4638486 | 11.5361514 | | 10,0001838 | 11.5363351 | 20 
418.4679850 | 9.9998125 8.4681725 | 11.5318275 | | 10.0001875 |] 11.5320150 | 19 | 
423.4722626 } 9. 9998088 3.47245386 11.527 5492. 10.0001912 | I 1.5277374 | 18 | 
43 | 8.4764984 9.99980 50 8.4766933 | 11.5233067 | | 10.0001950 | 11.5235016 17 
348.4806932 9.9998012 8.4808 920 [111.5191080 10,0001980 | 111.5193068 16 
458.4848479 9.997974 8.48 50505 11.5149495 10. ooo | 11.5151521 | 15. 
46 | $.4889632 | 9.9997935 | | 8.4891696 | 11.5108304 10,0002065 | [1.5110368 | 14 
47 | $.4930398 | 9.9997396 8.4932502 | 11.5967498 10,0002104 | 11.5069602 | 13 
48 8. 4970784 | 9.999756. 8 4972928 11.502272 Io. 002144 | 14. 5029216 12 
49 | 3, 5010798 9.999787 8.50 12982 | 11,4987018 10. 0002183 | 11.4989202 | 11 | 
5e 8.50 50447 | 99997776 | | 8.5052672 | 11.4947329 | | 10.0002224 | 11,4949553 | 10 
518.5089736 | 9.999773 | 8.509 2001 | 11.4907999 | | 10.0002264 | 11,4910264, | 9 
532 | $.5128673 | 9.9997695 8.5130978 | 11.4869022 10.0002305 | I11.4871327 | 8 | 
33 | 8.5167264 | 9-9997653 8.5 169610 | 11.4830387 10.002347 11.4832736 | 7 þ 
54 | 8. 32055114 9.9997612 | 8.520790 2 [11.479 2098 10 0002388 114794486 6 
558.5243430 |. 9.9997570 8. 5245860 11.,4754140  10,0062430 | 11.4756570 5 
568.5281017 9.9997 527 8.5283490 | 11.4716510 10.0002473 | 11.4718983 4 
57 | $.5318281 | 9.9997484 | | $.5320797 | 11.4679203 | | 10.coo2516 | I1.468i719 | 3 
59 | 8.5355228 | 9.9997441 8.3357787 | 11,4642213 10,0002559 | 11.4644772 | 2 
598.5391863 | 9.9997398 | | $.5394466 | 11.4605534 10,0002602 | 11.4608137 | 1 
— | 8.5428192 | 9.9997354 | [8.42838 | 11.4569162 | | 10.0002646 | 11457188 | o | 
| | £. Co-Sine. | L. Sine. III. Co-Tang. | L. I. Tangent. L. Co-Secant, | E. Secant. | | 
p WES :.. DECREES. 5 
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a_ 


4 T ABLE 2 of Natural. d 


5 TR 2 DEGREES. 
ESP N. Sine. | N. Co-Sine. | N. Tangent | N.Co-Tany. | N. Secant. N. Co-Secant, | 
21, 343995 999398 © 349208 | 28636253 10006095 _286 53708 | 60 
11 351902 9993806 | 352120 | 28399397 | 10006197 | 28416999 97 | 50. 
24 354809 | 9993793 355033 | 28166422 |, 10006300 | 28154168 | 53 
| 3 |: 357716 | 9993599 357943 | 27937233 10006404 | 27955125 | 57 | 
| 4 |. 350623 | 9993495 ' 360858 | 27711740. e ene 
18 1_366437_ 9993284 | 366683 27271486 106721 27289814 54 
7 | 369344 | 9993177 369596 | 27956557 10006828 | 2707 503055 
$8 | 372251 | 9993069 372509 | 26844984 10006936 | 26863603 | 5, 
4 375153 | 9992960 1 375424 | 26636690 10007045 | 26655455 | 51 
378065 $464 3738335 | 26431600 | | 19007155 | 26450510 | 5 
380971 | 9992740 | 381248 | 26229638 10007266 | 2624869 4% 
388878 9992629 2384151 26030736 10007377 | 26049937 48 
386785 | 9992517 387074 | 25834923 10007489 | 25854169 | 47 
389691 | 9992404 389988 25641832 | 10007602 | 25661324 | 46 
392598 | 9992290 | 392901 | 25451700 10007716 | 25471337 | 4 
395505 | 9992175 395814 | 25264361 10007831 | 25284144 | 44. 
398411 | 9992060 398728 | 25079757 10007947 | 25299685 | 43 
_4901318 | 9991944 8 _loooBob3 249179042 
9 | 404224 | 9991827 404555 | 24718512 10008180 | 24738731 | gt 
2 | 497131 | 9991709 | 497469 | 24541758 10008258 | 24562123 | go 
21 | 410037 | 9991590 4103833 | 24367509 10008417 | 24388020 | 39 
' 22 | 412944 | 999144 413296 24195714 10008537 | 24216370 | 38 
23 | - 415850 | 9991349 416210 | 24026329 10008658 24047121 | 37 
"24" 418757 9991225 419124 23859272  Tooo8780 23880224 | 36| 
3+ | 421663 9991106 422038 | 23694537 1000 8902 | 23715630 | 35 
26 | 424569 | 9990983 424952 | 23332052 10009025 | 23553290 | 34 
27 | +427475 | 9999859 427866 | 23371777 | 10009149 | 23393161 | 33 
28 4303829990734 430781 [23213666 10009274 | 2323519632 
| 29 | 433288 | 9990608 433695 | 23957677 1000940 | 23079351 | 31 
39 | 436194 9990482 435509 22903765 10009527 | 22925586 | 3o 
31 | 4 439100 | 9990355 | 439524 | 22751892 10009655 | 22773857 | 19 
| 32 4420069990227 | 442438 | 22602015 |} 10009783 | 22624126 | 23 
33 | 444912 | 9990995 | 445353 | 22454096 10009912 22476352 | 27 
| 34 447818 | 9989968 448268 | 22308097 | | 10010042 | 22330499 | 26 
35 450724 9989837 451182 | 22163980 10010173 | 22186528 | 25 
136 | 453630 | 9989795 454097 | 22021710 10010305 | 22044403 | 24 
| 37 456536 | 9989573 457012 | 21881251 10010438 | 21904090 | 23 
| 33. 459442 | 9939440 | 459927 | 21742569 10010571 | 21765553 | 22 
1 39 462347 9989306 462842 21605630 r0010705 | 21628759 | 21 
| 40 465253 9989171 | 465757 | 21470401 10010840 21493676 |20 
141 | 468159 | 9989035 | 458673 | 21336851 ö 10010976 | 21360272 | 1% 
1-42] 4719264; 9938898 '| 471588 | 21204949 110011113 21228515 | 19 
143 | 473979 | 9988761 | | 474503 | 21074664 10011251 21098375 |! 
44476876 9988623 477419 | 20945965 10011390 | 20969824 | 16 
45 479781 | 9988484 480334 | 20818828 10911530 20842830 | 1) 
'46;| 482687 9998344 483250 | 20693220 10011670 | 20717368 | 14 
47 485592 | 9988203 4386166 | 20569115 10011811 205934099 [15 
8. 488498 [9988061 I. 489082 20446486 10011933 | 20470925 115 
49 491403987918 491997 | 20325307 10012095 | 20349892 | I! 
.50 | 494308 | 9987775 | 494913 | 20295553 10012240 | 20230284 [le 
511 497214 | 9987621 497829 20087199 10012385 | 20112075 | 9 
52 500119 9987486 300746 [19970219 10912530 | 1999524! | 
53 503024 9987340 303662 19854591 10012676 19879758 f 
54 5305929 9987193-] - Ji. 5906578 19749291 | 10012823 19765604 | © 
55 508835 9987045 | J 5099495 | 19627296 10012971 |-19652754 | ) 
56 | 511740 | 9986897 i $12411 | 19515584 10013120 | 19541197 | 4 
57 | 514645 | 9986748 | 515328 | 19405133 10013270 | 19439882 | 3 
58 | 517550 | 9986598 | :| 518244 | 19295922 | 10013420 | 19321816 | * 
359 520455 9986447 521161 | 19187930 10013571 | 19213970 
{60 |_ 523360 | 9986295 [. 32428. 19081137 | | 10013723 [ 19197323 [— 
_ Co-Sine. | N. Sine. I IN. Co-Tang,| N. Tangent. INC LN MEFS 
eee 1 D-EGR EE 1 WED — 
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artifical vines, Tangents, and Secancs. 


7 
AM . = 2 DEGREES. | 3 
W Co-Sine. L. Tangent, | L. Co-Tang. * Secant. | L.Ce-Secant. 
—. | 85428192 | 9.9997354| | 85430838 | 11.4569162 | | 10.0002646 11.437188 0 
1 | 8.5464218 9.99973 | 8.5466909 | 11.4533091 [18.867 11.4335782 | 59 | 
248.5499948 || 9.9997265 | | 8.5502683 | 11.4497317 | | 10.0002735 | 11.4500052 [+58 | 
3 | $:5535386 | 9-9997220'| | 8.5538166'] 11.4461834 | | 10.0002780 | 11.4464614 [57 
448.5570536 || 9.9997174, $.5573362 | 11.4426638 | | 10.0002826 | 11.4429464 | 56 | 
518.5605404 99997128 8.5608276 | 11.4391724 10,0002872 | 11.4394596 | 55 
6 | $:5639994 | 99999082, 8.3642912 [114357088 [. 0002918 | 11.4360006 24 } 
"118. 8.5674310 | 9.999706 8.5677 7 5 | 11.4322725 | [10.002964 11.432569 53 
8 8.57083 579.9996989 8.5711368 114288632 10. 0003011 114291643] 52 
9148.742129 9.999942 | | 8-5745197 | '11.4254803 | | 10.9003058 | 11.4257861 | 51 
10 | 8.5775660 || 9.9996894. $8.5778766 [114221234 10.0003106'Þ 11.4224340 | 50 
118.5808923 9.9996846 8.5812077. I 11.4187923 10.0003154 | 11.4:91077 | 49 
12 | 85341933 | 9.9996798 | | 8.5845136 -11.4154864 | | 10.0003202 [ 11:4158067 > 
13 | 8. 5874694 . 9.9996749 | | 8.5877945 J'11.4122055 | | 10.0003251 | 11.4125306 | 47 
148.5907209 9.999670 | 8.591059 114089491 | | 10.0003300 | 11.4092791 46 
158.5939483 9.9996650 | | 8.53942832 [ 11.4057168 10.0003350 11406051745 
168.5971517 9.999660 8.5 974917 | 11.4025083 | | 10.0003399 | 11.4028483 44 
17 | $.6003317 | 9.9996550 8.6006767 f 11.3993233 0.003450 11.3996E83 | 43 
18 8.034886 9.999650 8.6038386 [111.3961614 o. : 11.3965114 42 
19 860662269. 9996440 8.6069777 11393022310. 0003551 | 11.3933774 [41 
208.6097341 9.9996398 8.6 100943 11.389957 10.0003602 111.3902659 40 
| 21 8.6128235 99996346 8.6131889 11.386811 10. 0003654 11.3871765 | 39 
22 | 8.615891 | 9.9996264 3.6162616 J 11.3837384. 19.0003706 | 11.3841090 | 38 
238.6189369 | 9.9996242 | | 8.6193127 | 11.3806873 10.0003758 | 11.3810631 | 37 
24 | 8.5219616 | 9.9996189 8.6223427 [ 11.3776573 10. 0003811 |] 11.3780384 | 36 
{ 25 | 8.6249653 | 9.9996136 8.62 53518 J 11.3746482 | | 10.0003864 . 11375034735 
26 | 8.6279484 | 9.9996082 8.6283402 | '11.3716598 10. 003918 | 11.3720516 | 34 
4 27 | $:6309111 | 9.9996028 8.6313083 ]'11.3686917 | | 19-0003972 | 11 .3690889 33 
288.6338537 | 9.9995974 | | $.6342563 * 11.3657437 | | 10.0004026 | 11. 3661463 32 | 
| 29 | 8:2367764 | 9.9995919 | | 8.6371845 | 11.3628155 | | 10.0004181 | 11.3632236 | 31 | 
3 ||_$:6396796 22223865 8.640931 11.359959 10. 004135 111.3603204 30 
318.6425634 9.9995 809 8.6429825 111.3570175 10. 004191 [ 11.3574366 | 29. 
| 32 | $.6454282 | 9.9995753 8.6458528 11.3541472 | | 10.0004247 | 11.3545718 | 28: 
| 33 8.648 2742 | 9.9995697 8.648744 113512956 10.0004303 | 11.3517258 || 27 | 
348.5511016 9. 9995641 8.6515375 | 113484625 10.0004359 | I1 3488984 26 
358.6539107 9.9995584 8.6543522 | 11.3456478 10. 0004416 [I. 3460893 25 
677225327 8.557149 17342851 | | 10.0004473 | 11343298324 
7 8.594748 9.9995469 8.6599279 [11.340021 10. 0004530 111.3405252 23 
388.6622303 9.9995411 | 8.662689 1 [11 3373109 10.0004 589 | 11.3377697 | 22 | 
398.5649684 9.9995353 8.6654331 | 11. 3345669 10.0004647 | 11.3350316 | 21 
408.6676893 9.9995295 | | $.6681598-] 11 3318402] | 10.0004705 | 11.3323107 | 20 
418.6703932 | 9. 9995236 8.6708697 | 11.3291303 10. 0004764 11. 3296068 19 
42 8.573880 9.9995176 $.6735628 11.3264372 10.6004824 | 11.3269196 | 18 
438.6757510 | 9.9995116 8.6762393 | 11.3237607 | | 10,000488q | 11.3242490 17 
448.6784052 | 9.9995056 8.6788996 | 11.3211004 | | 10.0004944 | 11.3215948 | 16 | 
458.6810433 9.9994996 8.68 15437 | 11. 3184563 _ 10,0005004 | 11,3189567 I5 
468.6836654 9.9994935 8.6841719 | 11.3158281 10,0005065 | 11.3153346 14 
478.6862718 | 9.9994874 $.6867844 | 11.3132156|| | 10.0005126 | x1 3137282 | x5 
488.5888625 9.9994812 | 8.6893813 11.3106187 10.0005188 II 113111375 12 
Th 8:6914379 [9.99947 508.6919629 11.308037 1] 10. 005250 | 11.3 11.3085621 [ff 
50 | 3:6939980 | 9.9994688 8.6945 292 11.30 54708 10. 005312 [ 11.306001, 10 | 
518.6965431 9.9994625 8.6970806 [11.3029 194 10. 005375 111.3034569 9 
528.6990734] 9.9994 562 9.6996 17311. 3003828 | 10.0005438 J 11.3009266 | 8 
538.7015889 | 9.9994498 | 8.7021390 | 11.2998610 10. 0005502 | 11.2984111[ » 
34.824892 | 9:9994435 | | 8.79046465 | 11.2953535 10.0005565 | 11.29591or'| 6 
55 | 8.7065766 | 9.9994370 8.7971395 | -11.2928605. | | 10.0905630 . 11.2934234 | 5 | 
56 | 8.7090490 | 9.99943 06 8. 7096185 11. 2903815 10.000 5694 11. 29095 10 4 
578.7115075 | 9.9994241 8.7120834 | 11.2879166 10.0005759 | 11.2884925 3 
58 | 8.7139520'| 9.9994176 8.7145345 | 11.2854655 10. 005824 f 11.2860480 | 2 |. 
598.7163829 9.99941 10 8.7169719 | 11.2830281 10. 05890 J 11.2836171 | 1 
_60 | 8.718800 92994044 8.719938 11 11. 2806042 _10,00059J6 - 11 -281 1998 04 
L. Co-Sine. IL. Sine. IL. Ce- Jung. L. Tangent. JED L. Co-Secant. | IL. Secant. M 
1 — 5 — G RE E S. 5 — nn nn tre one — — 


SO 


41 TPA LB of Natural and | 


3 DEGREES | 
MI N. Sine. N. Co-Sine. Z IN. Tangent N. Co-Tang. N. Secant, .. 
o | 523360 9986295 . 524078 | 19081137 | 10013723 | 15107323 
1526164 | 9986142 | 526995 | 18975523 10013876 19001854 
2 | 529169 | 9985989 529912 | 18871068. 10014030 | 18897545; 
3 | 532074 | 9985835 | 132829 | 18767754 | 19014185 | 18794376 
4 524979 | 9985680 535746 | 18665562 10014341 [18692330 
5 | 537883 | 9985524 538663 | 18564473 10014498 | 18591387 
6 |__540788 | 9985367 6541381 [18464471 100 14655 | 18491530 
FF 543693 | 9985209 544498 | 18365537 | 10014813 18392742 f 
83 | 546597 | 9985050 | 547416 | 18267654 | 10014972 | 18295005 
549502 | 9984891 | 550333 | 18170807 10015132 [18198303 
552406 | 9984731 553251 | 18074977 | 10015293 | I8102619 
555311 | 9984570 556169 | 19980150 ; | 19015455 | 18007937 
558215 2984408 339087 17886310 . þ 10015617 | 17914243 
561119 9984245 362005 | 17793442 10015780 17821520 
564024 | 9984081 564923 | 177901529 10015944 | 17729753 
566928 | 9983916 | 367841 | 17610559 100 16109 | 17638928 
569832 | 9983751 370759 | 17520516 10016275 | 17549030 
572736 | 9983585 | 573678 | 17431335 100 1644217460046 
_375640 | 9983418 376596 | 17343155 1ooI6610 | 17371960 | 
578544 | 9983250 579515 | 17255809 | 19016778 | 17284761 
581448 | 9983081 582434 | 17169337 10016947 | 17198434 
584352 998291 1 385352 17083724 10017117 17112966 
587256 | 9982741 588271 | 16998957 10017288 | 17028346 
590160 9982570 | 591190 | 1691 5025 1100 17460 16944559 
393064 9982398 3924109 16831915 10017633 | 16861 594 
595967 9982225 597029 | 16749614 10017807 | 16779439 
598871 | 9982051 599948 | 16668112 10017981 | 16698082 
1 601775 | 9981876 602867 | 16587396 10018156 | 16617512 
604678 | 9981701 605787 16507455 10018332 | 16537717 
607582 | 9981525 608706 | 16428279 | 10018509 | 16453686 
| 610485 | 9981348 611626 | 16349856 | J | 10018687 | 16380408 
327 613389 | 9981170 614546 | 16272174 10018866 | 16302873 
| 53> | 616292 | 9980991 | 617466 | 16195225 10019046 | 16226069 | 
33 619196 | 9980811. 620386 [16118998 10019226 | 16149989 
34 || 622099 | 9980630 | $23306 | 16043482 10019407 16074617 
| 625002 | 9980449 | $26226 | 15968667 , 10019589 | 15999948 
627905 | 9980267 629147 | 15894545 10019772 | 15925971 
630808 | 9980084 | 632067 | 15821104 10019956 | 15852676 
633711 | 99799c0 634988 | 15748337 I0020141 | 15780054 
636614 | 9979715 | 637908 15676233 10020326] 15708096 
639517 | 9979529 640829 | 15604784 10020512 | 15536793 
642420 | 9979343 643750 | 15533981 10020699 | 15566135 
645323 | 9979156 646671 | 15463814 | 10020887 | 15496114 
| 648226 | 99785968 649592 | 15394276 | 10021076 | 15426721 
651129 | 9978779 652513 | 15325358 10021266 | 15357949 
| 654031 | 9978589 655435 | 15257052 10021457 | 15289788 
656934 | 9978398 658356 | 15189349 10021649 | 15222231 
659836 | 9978206 | 661278 | 15122242 | 10021841 | 15155270 
662739 | 9978014 664199 | 15955723 _10022034 | 1588896 
665641 | 9977821 667121 | 14989784 10022228 | 15023103 
| 668544 | 9977627. £79043 | 14924417 10022423 14957882 
| 671446 | 9977432 672965 | 14859615 | 10022619 | 14893226 
674348 | 9977236 675887 | 14795372 | 10022816 | 14829128 
677251 | 9977939 | 678809 | 14731679 10023013 | 14765550 
680153 | 9976842 681732 | 14668529 | 190023211 | 14702576 
683055 | 9976644 684654 | 14605916 10023410 | 14640109 
685957 | 9976445 687577 | 14543833 10023610 | 14578171 
688859 | 9976245 690499 | 14492273 10023811 | 14516767 | 
691761 | 9976044 | 693422 | 14421230 10024013 | 14455959 
6946639975842 696345 [14360696 10024216 | 1439347! 
— 225585227584 _699268 | 14300666 | ' 10024419 | 14335557 
N. Co-Sine.| N. Sine. N. Co-Tang. N. Tangent. N. Co-Secant.] N. Secant. | 
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Artificial Ties, Tangents, ond Secants. 5 0 


| 3 DEGREES. = : 5 3 = 
C. Sine.” L. Co-Sine. | IL. Tangent. | L. Co-Tang. | L. Scat. eee $ 
eee e 5 20 78 11.2806642 10. ooo 5936 11.2811998 | 60 ts 
| 8.7 188002 | 9.9994044 | 8.7193959 — 5 * 10.000602 [11.278796 59 - 
W |: | 8.7212040 | 9.5993978 1 ö „ b14 po 212 2 
q 2 | $.7235946 | 9-9993911 13 4 11.2734123 | | 10.0006156 | 11.2740279 | 57 
i 3 | $:-7259721 Þ 99993844 18 bo 11.2710411 | | 10.0006224 | 11.2716634 | 56 
j 4 | $-7283366 | 9.9993776 , 72 2 112686826 10.0005292 [111.2593118 33 
ö 518.7306882 9.99937 08 n 369 | 10.0006360 | 112669728 | 54 - 
3 6 | 8.733272 | 9.9993640 [887338831 [I. on : | S | r52eames [7,1 
W | 7 | 87353535 | 9.999372 9.759964 112616828 10.006497 | 11.2623325 | 52 
4 8 | $.7376675 | 9-9993593 | 1 1 10.0006567 11. 2600309 | 51 | 
: 948.7399691 9.9993433 442564" 11.2570778 | | 10.9006636 | 11.2577414 | 30 
I 1711266 111.2547933 10,0006707 | 11. 2554640 49 } 
11 | $.7445360 | 9.9993293 „ 2525208 | | 10.0006777 112531985 | 48 
b 128.7468015 | 9.9993223 8.7474792 eee ng e 11.2500445 73 
W | 13 | 574590553 | 9:9993152 8.74 3% 258558 10.0006919 | 11.2489027 | 46 
1 14 8.75 12973 | 9-9993081 | 8.759892 1 731 | | 10.0006991 11.2464723 45 
158.7535278 | 9.9993009 8.742259 3 5 10,0007060 111.2442531 44 
5 | 16 | 8.7557469 9.9992938 8.7564 531 ef 3 10,0007135 | I 1.24 20454 AZ 
| NR . | 12394335 10,0007207 | 11. 2398488 | 42 
; : 2 q 1.2 l e e 
1 188. 7601512 9 5 a 206 11 2369353 10.007280 112376634 41 
a b 19 8.7623366 | 9.9992720 8.7630 47 . 2 10.0007354 11.2354889 40 þ 
| 8 20 | 8.7645111 | 9.9992646 | | 8.7652465 440 Feine | rinoh3te2 1 20 
21 | 8.7666747 | 9.9992572 67674175 11 10. oo 511.2311723 | 38 | 
and in ib Ranoony Cn] 114 2610. 0007576 11.2299303[ 37 | 
| 23 | 8.7709697 99992424 ny br. 1. 10. 0007651 | 112268986 36 
| 24 | 87731014 | 9:9992349 | |_5.7738605 | 112201335 oucornes l 
5 25 | $:7752226 | 9.9992274 [8775952 | 11. Nen e e Bene 6 71 
| unn. . 32 1.00007878 11.3205660 |þ 33 | 
278.7794340 | 99992122 | | 8.7802218 | It 25568 10 0097954 | 11.2184756 32 | 
2 28 | 8.7815244 | 9.9992046 122 1 44 10.000%31 11.2163952 | 31 | 
I 298.7836048 | 9.9991969 | | $.7844079 | 11.21559 „„ é 
> 30 | 8.7856753 | 9.9991892 | | 8.7864861 | 11.2135139 | | 10. — 1 
| 3 „ | 
" 31 | 8.7877359 | 9.9991815 | | 8.7885544 48 1 44 T 
| 32 day ap phe ths berg ae n 5 
8.7918278 | 9.9991659 | K 61406 | 26 
i 427 | 999910 et 11407386 derte, 112g 2 
8.79588 14 9.999150 | | 8.7 Nen oy „ 24 | 
| 6 | 8.757894: | 99591422 | | $:7587519 | 112012481 | | 100008378 1 
E11 ß HI 
818.8018915 | 9.9991262 PI | as ix retrone Fark 
39 8.338764 9. 9991182] 8.847583 11.1952417 er . 1 5 | 
40 8.8058523 9.9991101 8.8067422 11.1932578 e py 1 | 1 
148.8078192 | 9.9991020 | | $.8087172 | 11.1912828 10.008980 | 11.192 4 $e- 
8 8.897772 | 9.999993 | [8.816834 | 11.1893166 | | 10.0009062 11.190222 Bane 
ne ene] Ln on tins [5 
$.38136668 | 9.9990774 WW 
7 6 9.999601 | | 8.8165294 | 11.1834706 tte / 4 +, | 
| 45 | 8.875217 | 9.9990608 | | 8.818468 | 11.1815392 | | 10.0009392 in, 
| 47 | 8.8194363 | 9.9999525 | | 8.8703838 | 11.1796162 | | 10.0009475 | 11.1 4116 He: 
4s | 8.8213425 | 9.9999441 | | 8.8222984 | 11.1777016 | | 10.0009559 | 11.17 8 mig 
49 | $.8232404 | 9.9990357 | | 8.242046 | 11.1757554.| | 8 3 
508.8251299 [9.9990 273 8.8251026 | 11.1738974 | | 10.0 2 — 72 mm] 
51 8.827012 99990188 | $.8279924 | 11.1720076 10.000981 11.17 . 5 
528.8288844 9.9990 103 8.8298741 111701259 33 11425 1 | 
33 | 8.307495 | 9.9990017 | | 8.8317478 | 11.1632522 | | 10.0009993 i 
8.8326066 | 9.9939931 5.8336134 | 11.1663866 | | 10.0010069 3 
„) OO TY P .1645288 | | 10.0010155 | 11.1655413 
$.8344557 | 9.9989845 $.8354712 | 11.164 | 
88362989 9.9989758 3.8373211 | 11.1626789 [0.00TOZ4Z | 171 
8.3381304 | 9.9989871 8.3391633 11.1608367 | | 10.0010329 | 11.161 7 
8.539535 e 20 , 0.001050 11.1582259 
| $.8417741 | 9,9989496 8.8428245 111571755 I 504 0 3 
—8.8435845 | 9.9989408 —.— 4437114333558] | 10.0010592 [111564155 
Le LLC. | L. Tangent. L. Co-Secant. | . L. Secant. 
$6 DEGREES. os ROE. 


C 


[] 8 4 DEGREES n I . 
"M ] N. Sine, N. Co-Sine. N. Tangent. N. C0. Co-Tang. N. Secant, N. co. Seca A 
O 697555 2997554 | 699268 14300666 10024419 44335587 Pr : 
11 700466 | 9975437 702191 | 14241134 10024623 | 14276200 [TT N 
2 | 703368 | 9975233 705115 14182092 10024828 14217304 - Z 
3 | 706270 | 9975025 708038 | 14123530 10023934 | 14158894 . 
4 | 709171 9974822 710961 | 14955459 10025241 | I4100962 1 5 
5 | 712073 | 9974615 713985 | 14007856 10025449 | 14943594 | 5; | 
6 |_ 714974 |_9974427_ . en 
— | 1717876 | 9974199 719733 | 13894045 10025868 | 1392998; 8 
8 120777 | 9973999 122657 | 13837827 10026078 | 13873913 
9 | 123678 | 9973780 1725581 | 13752060 10026289 | 13818291 
1o | 726580 | 9973569 728505 13726738 10026501 | 13763115 
11 | 729461 | 9973357 731430 | 13671856 10026714 | 13708375 
12 |__732352 | 9973144 734354 |_13617409 10026925 | 13654077 
i3 | 735283 | 9972931 737279 13563391 10027143 | 13690205 |" 
is | 738184972717 740203 | 13599799 | 10027359 | 13546758 
15 | 741085 | 9972592 | 743128 | 13456625 | 10027574 | 13493731 
16 | 743986 | 9972250. 746053 | 13493867 | 10027791 | 13441118 
17 746887 | 9972069 7438979 | 13351515 10028009 | 13383891, 
18 | 749787 | 9971851. 751904 | 13299574 10028223 | 13337116 
i9 | 752688 | 9971632 754829 13248031 10028448 | 13285719 [41 
20 | 755589 | 9971413 757755 | 13196883 10028668 | 13234716 
21 | 758489 | 9971193 760680 | 13145127 10028889 [1318406 
22 | 761390 | 9970972 763606 | 13095757 10029111 | 13133982 
23 | 7642909 | 9970750 766532 | 13945769 10029334 | 13084040 
24 þ_ 767190 | 9979327 | _769458_|_ 12996160. 10029558 | 13934576 
25 770091 | 9970303 172384 | 12946924 100297833 | 12985486 
24 772991 | 9970079 775311 | 12898058 100 30009 | 12936765 
27 | 775891 | 9969554 778237 | 12849557 10030236 | 12888410 
28 | 778791 | 9969628 781164 | 12801417 10030464 | 12840415 
| 29 | 781691 | 9969491 784090 | 12753034 10030693 | 12792779 
30 | 7845919259122 | 787017 | 127096205 | 10030922 | 12745495 
31 787491 9968944 789944 12659125 10031152 12693560 
32 | 799391 9968715 792871 | 12612390 10031383 12651971 
33 793290 | 9968485 795798 | 12565997 | 10031615 | 12605724 
34 | 796190 9968254 798726 | 12519942 10031848 | 12559815 | 6] 
35 | 799990 9968022 801653 | 12474221 10932081 | 12514240 
36 801989 2567789 804581 | 12425831 10032315 | 12468995 
"37 | 804889 | 9967555 | © 807509 | 12383768 10032550 | 12424078 
38 | $07788 | 9967320 | $10437 | 12339928 10032786 | 12379434 
39 810687 | 9957085 $13365 | 12294608 10033023 | 12335210 
40 813537 9966849 816293 | 12259506 |. | 10033261 | 12291252 | 
41 816486 9966612 819221 | 12206716 10033500 12247608 
. — 9385 2258937 _ 822150 | 1 2163236 | 10033740 | 12294274 | 
43 822284 99656135 825078 | 12120062 ' 10033980 | 12161246 
443825183 9965895 828007 12077192 10034221 | 12118522 
45 | $28082 | 9965655 830936 12034622 10034463 120746098 
46 8309819965414 833865 11992349 10034706 | 12033970 
| 47 | 833880 9965172 $36794 | 11950379 10034959 | 11992137 
48. 836778 | 9964929. | $39723 | 11908682 10035195 | 11950595. 
49 | 839677 9964685 842653 | 11867282 | 10035441 | 11909340 
zo 842576 | 9964442 845583 | 11826167 | 10035687 | 118635370 
L 845474 | 9964194 $48512 | 11785333 10035934 11827683 
52 8483739963948 851442 | 11744779 10036182 | 11757274 
53 | $51271 | 9963791 854372 | 11704500 10036431 | 11747141 | 
$ $4 | $54169 49903433 _857302 | 1166449) 10036681 | 11707292 
35 9570679963204 860233 | 1 1624761 10036932 11667593 
| 56 | 859966 | 9962954 $63163 | 11585294 106037184 | 11629372 
| 57 | 862864 9962703 866094 115468093 19037436 115893156 
58 | 865762 9962452 869025 | 11507154 10037689 | 11559523 
59 868660 | 9962200 871956 | 11468474 10037943 | 1151195 
60 | 871557 | 9981947 874887 | 11439952 10038198 | 11473715 
N Co-Sine. N. Sine. J. V. Co-Tang. N. Tangent. I. N. Co. Secant.] N. Secalt. 
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L. Sine, | I. Co-Sine. L. Tangent. L. Co-Tang. » Z. Secant. C. Co-S Secant, | | 
$.8435845 25 9.298948 8.8446437 11.1553563 10,0010592 | II. 1564155 
8.8453874 | 9.9989319 8.8464554 11.1535446 10,0010681 | II. 1546126 
8.8471827 | 9.9989230 8.8482597 | 11.1517403 10,0010770 | I1.1528173 
8.8489707 | 99989141 8.8500566 | 11.1499434 Io.c010859 | 11.1510293 
$.8507512 | 9.9989052 8.8518461 | 11.1481539 10. 010948 | 11.1492458 
8.8525245 | 9.9988962 8 8536283 | 11.1463717 10.00 11038 | 11, 1474755 
8.8542905 | 9.998871 | | 8.8554034 | 11.1445966 | | 10.0011129 | 111457095 | 
8.3560493 | 9.9988780 8.8571713 11.1428287 | 10.0011220 | 11. 1439507 
8.3578010 | 9.9988689 8.8589321 | 11.14106759 I0,00IIZI1 | TT.1I421990 
8.8595457 9.9988 598 8. 8606859 11.1393141 | 10 0011402 IL.1404543 
8.8612833 9.998856 $.8624327 | 11.1375673 10.CO11494 111387167 
8.8630139 | 9.9988414 8.8641725 | 11.1358275 10,0011586 | 11.1369861 
8.8647376 9.9988321 8.8659055 [11.134945 10,0011679 _I1.1352624 
8.85C4545 | 9.99388228 8.8676317 | 11 1323683 190.0011772 111.1335455 
8.868 1646 9.9988135 8.8693511 [111306489 10.00 11865 111.1318354 
8.8698680 | 9,9988041 8 87106383 | 11.1289362 10,0011959 | 11.1301320 
8.871 564.6 9.9987947 8.8727699 111.1272301 | 10,001203J3 1 284354 
8.8732546 | 9.9987853. 8.8744694 | 11.1255306 10,.0012147 | 11.1267454 
8.8749381 9 9937758 8.8761623 | 11.1238377 10,0012242 | I [.1250619 
8.8766150 9.9987663 8.8778487 | 11,1221513 10,0012337 | 11:1233850 
8.8782854 |] 9.9987567 8.8795286 | 11.1204714 I0,0012433 | 11.1217146 
$.2799493 | 99987471 8.8812022 | 11.1187978 I0.0012529 | II.1200507 
8.8816069 | 9.9987375 8.8828694 | 11.1171306 |] | 10,0012625 | 11.1183931 
8.8832581 | 9.9987278 8.8845303 | I1-1154697 I0.0012722 | I1.1167419 
8.8849031 | 9.9987181 | | 88861850 | 11.1138150 | | 10.00128i9 | 11.115eg69 
8.8865418 9.9987084 18 8878334 11.1121666 100012916 111.1134582 
8.888 1743 | 9.9986986 | | 8.8894757 | 11.1105243 19,00130T4 | II.1118257 

' | 8.8898007 | 9.9986888 8.3911119 | 11.1088881 | | 10,0013112 | I1.1101993 
 8.8914209 | 9.9986790 8.8927420 | 11.1072580 10.0013210 | 11.108579 1 
8.8939351 | 9.9986691 8.8943660 | 11.1056340 10.00 13309 | Il1.lo69649 | 
8. 8.946433 2.298691 8. 8.8959842 11.1401 58 10. 0013409 | I1.1053567 
8. 8962455 9.998640 8.8975963 | 1 '11,1024037 I0,0013508 | 11,1037545 
| $.8978418 | 9.9986392 | | 8.8992026 | 11.1007974 10.00 13608 | 11.1021582 
|.8.8994322 | 9.9986292  8.9008030 | 110991970 | | 10,0013708 11. 1005678 
$5010168 | 9.9986191 8.9023955 | 11.0976023 10.0013809 | 11,0989832 
8.9025955 | 9.9986090 $,.9039866 | 11,0960134 10.00139io | 11,0974045 
| 8.9041685 [9.998 5988 8.9055697 | 11-0944303 | | 10. 0014012 11.095831 5 
8.90 57358 9.998 5885 8.9071472 [111.0928528 [110.0014014 | 1 1.0942642 
8.9972975 | 9.9985784 | | 8.9087190 | 11.0912810 10.0014216 | 11.0927025 
8.9088535 | 9.9985682 3,.9102853 | 11.0897147 | | 10,0014318 | I1,0911465 
| 8.9104039 | 9.9935579 8.9118460 | I1.0881540 | | Io,0014421 | 1 I,.0895961 | 
j1 | 8.9119487 | 9.9985475 8.9134012 | 11.0365988 10,0014525 | 11.0880513 
2 | $.9134891 | 22285372 488.9149509 [11.850491 1.014628 [11.865119 
$.9150219 | 9.9 985268 8.9164952 | 11 0835048 10,0014732 | 11.0849781_ 
8.9165504 | 99985163  8.9180340 | 11,0819660 19,0014837 | 11,0834496 
$.9180734 | 9.9985058 8.9195675 | 11.0804325 | | 10.0014942 [11.819266 
9.9195911 | 9.9984953 8.9210957 | 11,0789043 ; 10,0015047 | I1,0804089 
4 8.9211034 | 9.9984848 8.9226186 | 11,0773814 Io,coIF152 | 11.0788966 
| $.9226105 | 9.9984742 | | 8.9241363 | 11.0758637 | | 10.0015258 | 11,0773895 
8.9241123 | 9.9984636 8.9256487 | 11.9743513 10,.0015364 | 11.0758877 | 
8.9256089 | 9.9984529 | | 8.9271560 | 11.0728440 19,0015471 | 11,0743911 
8.9271003 | 9.9984422 | | 8.9286581 | 11.0713419 | | 10,0015578 | 11.0728997 
8.9285866 | 9.9984315 8.9301552 | 11.0698448 10. 0015685] 11,0714134 
8. 9300678 9. 9984207 8.9316471 [111.0683529 10. 0015793] 111.0699522 
$.9315439 9.9984099 $.9331349 | 11.0668660 19.0015901 | 11,0684561 
8.9330150 { 9.9983990 8.9346160 | 11.0653840 10.00I6010 | I1.0669850 
8$.9344811 | 9.9983881 8.9360929 | 11,0639071 | | 10.,0016119 I1,0655189 |. 
8.9359422 | 99983772 8.9375650 | 11,0624350 I0,0016228 | 11,0640578 | 
$.9373983 | 9.9993663 8.9390321 | 11,0609679 | | 10.0016337 | 11.0626017 
8.9388496 | 9.993553 | | $-9494944 | 11.9595056 | | 10.0016447 | 11.0611504 
8 9402960 9.9983442 8. 8.2419518 11. 0580482 15.00 16558 | 11.0597040 
TH Co- Sine. L. Sine. L.Co Co-Tang. | Lo IL Tangent. | L. Co-Secant, | L. Secant. 
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MN. Sine, N. Co-Sine. N. Tangent. V Tg. N. Secant, N. \. Co-Secantſ © 
© |_871557 | 9961947_ 874887 | 11430052 10038198 11473713 Fro 
I 874455 | 9961693 877818 | 11391885 10038454 11435692 | 55 
2 | 8757353 | 9961438 880749 | 11353970 10038711 | 11397922 | 5g 
3 | 880251 | 9961182 | 883681 | 11316304 10038969 [11360402 57 
4 | 883148 | 9960925 886612 | 11278385 10039228 | 11323129 ” 
5 | 886046 | 9960669 889544 | 11241712 10039487 [11286101 55 
2.0 DR. Ewa ON __892476 | 11204780 10039747 | 11249316 | 54 
7 | 891840 | 9960152 895408 11168089 10040008 11212770 | 55 
8 | 894738 | 9959892 898341 | 11131635 10040270 11176462 57 
9 897635 | 9959631 901273 | 11095416 10040333 | 11140389 51 
19 | 900532 | 9959369 904206 | 11059431 | 10040797 [11104549 30 
111 903429 | 9959107 | 907138 | 11023676 10041061 [11068940 45 
12 | 906326 9958844 910071 10988150 10041326 11033560 a3 
13 9092239958580 913004 | 10952850 10041592 10998406 my 
14 | 912119 | 9958315 ' 915938 | 1c917775 10041859 | 10963476 16 
I5 915016 | 9958049 918871 | 10882921 10042127 | I0928768 45 
16 | 917913 | 9957782 921504 | 10848288 10042396 | 10894281 4 
I7 920809 | 9957515 924738 | 10813872 10042666 | 10860011 | |, 
18 | 923706 | 9957247 | _927672 | 10779673 | 109042937 | 19825957 | 4, 
I9 | 926602 | 9956978. 930606 | 10745687 10043208 | 10792117 ar 
20 | 929499 | 9956708 933540 | 10711913 10043430 | 19758488 | ,, 
21 | 932395 | 9956437 936474 | 10678348 10043753 | 19725070 | 3, 
22 | 935291 | 9956165 939409 | 19644992 10044027 | Io691859 38 
23 | 933187 | 9955892 942344 | 10611841 [0044302 | 10658854 | ,, 
| 24 |_941033 | 9955619 943379 1. 10379895 | 10044578 | 19626054 | 3; 
25 | 943979 | 9955345 943213 | 10546151 10044855 10593455 J 
| 26 | 946875 | 9955070 951148 | 10513607 10045133 | 10561057 | 3, 
27 | 949771 | 9954794 954084 | 10481261 10045411 | 10528857 | 33 
| 28 | 952666 | 9954517 9701910449112 10045690 | 10496354 | 32 
29 | 955562 | 9954240 959955 | 10417158 10045970 | 10465056 | 31 
. 85 2358458 9953962 | 962890 10385397 10046251 | 19433430 | 30 
31 961353 | 9953693 965826 | 10353827 10046533 | 19402007 29 
32 | 964248 | 99534c3 | 968763 | 19322447 10046816 | 10370772 | 23 
33 | 957144 | 9953122 |. 971699 | 10291255 10047099 | 10339726 | 17 
34 | 970039 | 9952840 974635 | 10260249 10047383 | 10308866 | 14 
35 | 972934 | 9952557 977572 | 10229428 10047668 | 10278190 | 23 
36 | 975829 | 9952274 980509 | 10198789 | 10047690 | 10247954 | 14 
37 | 978724 | 9951990 9583446 | 10163332 10048241 | 10217385 | 23 
33 | 981619 | 9951705 986393 | 10138054 | 10043529 | 10197254 | 22 
j 39 | 954514 | 9951419 989320 | 10107954 10043818 | 10157300 | 21 
1 42 | 957408 | 9951132 992257 | 10078031 | 10049108 | Io127522 | 20 
41 | 999303 | 9959844 995195 | 10048283 10049399 | 19097929 | 15 
2 | 993197 | 9959555 298133 10018708 10049690 10068491 18 
43 996092 | 9950266 1001071 99893050 10049982 | 10039234 | 17 
44 | 998986 | 9949976 1004009 | 99600724 10050275 | 10010147 | 16 
45 | 1001881 | 9949685 1006947 | 99310088. 10050569 | 99512291 | 15 
46 | 1004775 | 9949393 | | 1009885 | 99021125 10050854, | 99524797 | 14 
147 | 1007669 | 9949100 | 1012824 | 98733823 10051160 | 99233943 | 13 
4.3 | 1919563 | 9945806 1015763 | 93443166 10051457 | 98954744 | 12 
49 | 1913457 9948512 1018702 | 98164140 109051754 | 98672176 | 1! 
5o | 1016355 | 9948217 I021641 | 973881732 10052052 | 95391227 | 16 
51 | 1919245 | 9947921 1c24580 | 97600927 10052351 | 9811880 | 9 
52 | 1022138 | 9947624 1027520 | 97321713 10052651 | 97834124 | 
53 | 1925032 | 9947326 1030460 | 97044075 10052952 1 97557944] 7 
54 1027925 9947037 1033400 96768000 10053254 97283327 | © 
55 | 1039819 1 9946725 1956340 | 96493475 10053557 | 97910260 | ) 
554 1033712 | 9546423 1039280 | 96220486 10053860 96738730 4 
57 | 1036605. | 9946127 1042220 | 95949022 10054164 96468724 5 
58 | 1939499 [9945825 {|} 1045160 | 95679068 10054469 | 96200229 | ? 
59 | 1942392 | 9945522 | [248101 | 95410613 10054775 | 95933233 | * 
60 103 5285 9945218 1051042 95143645 10055082 95667722 Wu 
9250 | N. N. Co-Sine. . N, Co-Tang.] N. Tangent, | N. Co-Secant.| N. Secant. | Mi 
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N Le L. Tangent. L Co-Targ, | | L Secant. T. Co-oecant | 
= | $54925% | 9.993442 | | 89419518 | 11.0580482 | | 19.9915558 | 110597040 
ar_ 89417376 9.9983332 | 8.94 34044 11.0565356 | | io 00 16668 | 11. 0582624 
2 | 8.9431743 | 9-9983220 3.9448523 | 11.0551477 10.0016780 | 11.0563257 
3 | $.9446063 | 9.9983109 $.9462954 | 11.0537046 10,0016891 11,0553937 | 
448.9460335 9.9982997 8.9477338 | 11.0522662 10. 0017003 11.0539655 
5 8.9474561 99982885 8.9491676 I1.0598324 10.0017115 II. 0525439 
6 | $.9488739 9.9982772 8.9595967 | It I 1.0494033 | | 10.0017228 11. 2311281 
78.932871 9.9982660 | | 8.9520211 | 11.479789 | 10,0017340 | 11, 94597 129 | 
8 | $.9516957 | 9.9982546 89534410 | 11,0465590 10.0017454 11,045 3043 | 
g | 8.9530996 | 9.9982433 8 9545564 | 110451436 | | 10.0017567 | 11,0469094 | 
to | $.9544991 | 9.9982318 8.9562672 | 11.0437328 10.0017682 11.0455009 
8.9558940 | 9.9982204 8.9576735 11,04 23265 10.0917796 | 11.64410to | 
8.95728343 | 9.9992039 | | $.9590754 | 11.0499246 | (10.901791 | 11.0427157 | 
6.958673 9.998974 8.96047 28 11.0395272 10.00 18026 11.0413 297 
8.9600 517 9.9981859 8.9618659 11.038 1341810. 0018141 110399483 
8.9614288 9,.9981743 8.9632345 11.0367455 | 10.0018257 11.638 5712 
8 9628814 9.998626 8.9646388 111.0353612 1o. oo 18371 111.0371986 
8.9641697 [9.99815 10 8. 9660188 811.0339812 10. 0018490 f 11.0358303 [4 
8 9655337 9.981393 8. 967 3944 11.0326056 10 9018502 _11-9344663 
8.9668934 9.9981275 8.9687658 111.0312342 le. 018725 | 11.0321065 
8.9682487 | 9.9981158 89701330 | 11.0298670 10.00 18842 | 11 03175 3 
8.969 5999 9.998 1040 8.97149 59 | 11.0285041 | | r0.0018560 | 11, 304001 
8.9709468 | 9.9980921 8.9728547 | 11.09271453 19.0019679 | It,0290532 
8.9722895 [9.986802 8.974209 | 11.0257908 | 158.0019198 11.0277105 | 
_$.9736280 | 9.9980683 | | 5.9755597 | 110244423 | | 10.0019317 | 11.0263720 
8.9749624 | 9.9980563 | | 8.9769060 | 11,0230940 | | 10,0019437 | 116258376 
8.9762926 | 9.9980443 8.9782483 | 11.0217517 10.0019557 | 11,0237074 | 
8.9776188 | 9.9980323 | | 89795865 | 1T.0204135 10,0019677 | 11.0223812 | 
8.9789408 | 9 9980202 8.9809206 | 11.0190794 [0.0019798 | II.c210592 
8.9802589 | 9.998008 1 8.9822507 | 11,0177493 0.00 19919 11,0197411 
8.981729 9.9979960 | 8.9835769 | 11.0164231_ 19.9920040 | i 9184271 
8 . 9828829 9. 9979838 8.984899 1 | 11.0151009 10. 002016211 0171 171 
8.9841889 9.997971 8. 9862173 11.0137827 10.00 20284 11.013811 
8.98 54910 | 9.9999593 8.987537 | 11.0124683 10,0020407 | 11 0145090 I 
| 38.9867891 | 9.9979470 8.9888421 | 11.0111579 | | 10.0920530 | 11,0132109 
8.9880834 | 9.9979347 | | 8.9901487 11. 0098513 10,0029653 | I1.0119166 
_36_| 8.9893737 | 9.9979223 | _8.9914514 | 11.0085486 1.022727 | 11.0106263 
8.9906602 | 9.9979099 8.9927503_ 110072497 10.00 20901 | 11 0093398 
8.99 19429 | 9.997897 5 8. 9940454 110059546 10. 0021025 11,0080572 
8.9932217 9.99788 50 8.9953367 11.046633 10.00 21150 11,0067783 
| 8-9944968 9.99787 258.9966243 11.003373) 10.00 1275 11.005532 
8.995768 19.9978 599 8.997981 | 11,0020918 10.021410 | 11.0042219 
8. 9970356 | 9-9978473 | 8.9991883 11,00@8117 | 1.021524 1.0029644 | 
8.9982994 | 9.9978347 | | 9.0004647 | 10 9995353 | | 10.0021653 | 11.817836 
8.9995595 | 9.9978220 9.0017375 | 10.9982623 10,0021780 | I1,0004405 
9.0008160 | 9.9978093 9 0030066 | 10,9969934 10.0021907 | 10.9991 $40 
9.00 20687 | 9,9977966 | 9-C042721 | 10.9957279 | | 10.0022034 19.9979313 
9.033179 | 9.9977838 | | 9.0055340 10.9944660_ 10. 022162 | 10.99468l1 
9-0045634 222210 90067924 10. 9932076 10.0022290 10.995436 
9.0058053 | 9.9977582 9.0080471 | 10.9919529 10.0022418 | 10.9941947 
90070436 | 9:9977453 | | 9:2092984 | 10.9907016 10.0022547 10 9923364 
9.0082784 | 9.9977323 9.0105461 | 10.9994 539 (0,0C22677 | 10.9917216 
9.0095096 9. 9977194 9.0117903 [100.9882097 10 0022806 | 10 9904904. 
| 9-0107374 | 9.9977064 9.0 130310 | 10.9869690 10,0022036 | 10, 9891626 
— 22529019 | 9:9976933 | | 9.0142682 | 10.9857318 | | 10.0023067 1.385384 
9.0131823 | 9.9976803 9.0155021 | 10.9844979 10.0023197 | 10 10.986817 
9.0143996 | 9.9976672 | 90167325 | 10.9832675 | | 10.023318 10. 3856004 
9.0156135 | 9.9976540 9.9179594 | 19.9820406 19.0023460 10.843863 
9.0168239 | 9.9976408 | 9.0191831 | 10.9808169 10.0023592 10.984178! 
95189309 } 9.9976276 | | 9.0204033 | 10.995967 10.0023724 | 10.9819691 
| 9-0192346 _9:9976143 | | 9.0216202 | 10 97383798. 18.022857 10.987654 
L. Co-Sine. L. Sinc. . 3 Co-Tang. | L. Tangent, L. Co Secant. | IT 
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Fine. [N. Co-Sins. | N. Tangent. IN. Co-Tang. N. Secant. x. [N.Co-Secam vr; 

j. 1045285 | 9945218 1951042 | 95143645_ 10953082 | 95667722 60 
1048178 | 9944914 1053993 | 94878149 10055390 | 95403685 f 

| 1051070 | 9944609 1956924 | 94614116 10055699 | 9514itto . 
31053963 9944303 1959866 | 94351531 10056009 94879984 x 
1056856 | 9943996 1062808 | 94090384 10056320 94620296 1 
1059748 9943588 | 1055750 | 93830663 | 10056631 | 92362033 55 
1062641 | 9943379 1063692 193573335: 19950943 | 9410518, | yy 
1065533 | 99430969 1071634 | 93315450 19057256 | 93849738 [ 
1068425 | 9942759 1074576 | 93959936 10957579 | 93595682 31 
1071318 | 9942448 1077519 | 92805802 10057885 | 93343006 | f 
1074210 | 9942136 1080462 | 92553035 10058201 93291699 | 5, 
1077102 | 9941823 1033405 | 92301627 10058518 | 92841949 | 
1079994 | 9941509 1086348 | 92051564 10058835 | 92593145 i 

137 | 1082885 | 9941194 1089291 | 91802838 10059153 | 92345877 7 
14 | 1085777 | 9949879 1092234 | 91555436 | 10259472 | 92099934 46 
15 | 1088669 | 9940563 1095178 | 913099345 12059792 | 91855305 [f 
16 |. 1091560 | 9940246 1098122 | 91064564 10060113 | 91611980 44 
17 | 1094452 | 9939928 1101066 [90821074 10060435 | 91369949 43 
18 [1997343 | 9939599 22 10060758 | 91129200 f 
19 | 1100234 | 9939289 1106954 | 99337933 | 10061081 | 90889725 41 
29 | 1103126 | 9938969 | 1109899 | 90098261 10061405 9065151240 
21 | 1106017 | 9938648 1112844 | 89859843 10061730 | 90414553 | 39 
| 22 | I108908 | 9938326 1115789 | 89622668 10062056 90178837 38 
23 | 1111799 | 9938003 1118734 | $9386726 10662383 89944354 27 
24 | 1114689 | 9937679 1121679 | 85152008 10062711 | 89711995 36 
25 | 1117580 | 9937354. 1124625 88918505 10063040 89479951 | 35 
26 | 1120471 9937028 1127571 | 88686206 | 10063370 89248211 34 
271123361 | 9935702 1139517 | 88455103 10063701 | 89038567 zz 
28 | 1126252 9936375 1133463 [88225186 10064032 88790109 | 32 

| 29'| 1129142 | 9936047 , 1136409 [87996446 10064364 | 88562828 | z1 
30 | 1132032 | 9935715 1139356 | 87768874 10064697 | 85336715 30 
31-| 1134922 | 9935388 1142303 | 87542461 10065031 88111761 | 
32 | 1137812 | 9935058 . 1145250 | 87317198. 10065368 | 87887957 | 28 
33 | 1140702 | 9934727 1148197 | 87093077 | 10065702 | 87665295 | 
34 | 1143592 | 9934395. | 1151144 | 86870088 | ro066039 | 87443746 | 16 
13541146482 | 9934062 | 1154091 86648223 | 10066377 | $7223361 | 1; 
36 | 1149371 | 9933728 , 11570939 | 586427475 | 10066715 | 87004071 | 4, 
37 | 1152 1152261 | 9933393 1159987 | 86207833 10067034 | 86785889 | 23 
| 38 | 1155151 | 9933057 1162935 | 85989290 10067394. | $6568805 | 21 
| 39 | 1158040 | 9932720 1165883 | 85771838 | 10067735 | 86352812 | 11 
49 | 1160929 | 9932383 1168831 | 85555468 | 10068077 | 86137901 | 29 
141 | 1163818 | 9932045 1171780 {| 85340172 | 10068420 | 85924065 | 19 
42 | 1166797 9931705 1174729 85125943 10068764 85711295 18 
43 1169596 9931366 1177678 34912772 100691098 85499584 | 17 
44 | 1172485 | 9931025 1180628 | 84700651 | 10069453 | 85288923 | 16 
45 | 1175374 | 930684 | 1183578 | 84489573 | 10069799 | 35599304 | 1) 
46 | 1178263 | 9939342 1186528 | 84279531 | 10070146 | 84870721 | 14 
| 47 | 2181151 | 9929999 , 1189478 | 84070515 | 10070494 | 84663165 | 13 
481184040 9929655 | 1192428 183862519 | 10070843 | 84456629 | 1! 
' 49 | 1186928 | 9929310 1195378 | 83655536 j 10071193 | 84251105 | 
50 | 1189816 | 9928964 1198328 | 83449557 | 10071544 | 84046586 | 1? 
51 | 1192704 | 9928617 12c1279 | 83244577 _ | 10071896 | 83843065 | 7 
2 | 1195593 | 9923270 1204230 | 83040586 | 100722468 | 83640534 
53 | 3198481 | 9927922 12c7181 | 82837579 | 10072601 | 83438986 | ' 
54 | 1201368 | 9927573 1210132 | 82635547 10072955 | 83238415 | © 
55 1204256 9927223 1213034 | 82434485 10073319 830388120 
56 | 1207144 | 9926872 1216036 | 82234384 10073666 | $284017! | 4 
57 | 1210031 | 9926521 | 1218988 | 82035239 10074023 | 82642485 
58 1212919 9926169 1221940 | 81837041 10074381 82445748 
59 | 1215806 9925816 1224893 | 81639786 10074740 | 82249952 | ' 
60 | 1218693 2925462 1227846 81443464 f 10075099 82055090 | © 
1 N. Corine“ N Sine. V. V. Co- Tang. N. N. Tangent. N Co-Secant. N. Seca. | M 
„„ — DEGREF <. 3333 2 


— r 


A TIER * * * 


— ee te 


artificial Sines, Tangents, and Secants. 


| 


6 DEGREES. 


| 


| | 2 Secant. 


—— — 


10.002398 9 
I 0,00241 23 
10,0024 257 
10.0024 391 
10,0024525 
10. 002.4600 


——— ͤ — 


100024793 
100024931 
190.002.5087 
Ic.0025203 
I 0,.0025340 


_10.00234] 7 


10.0025614 
199.0025752 
10.0025 890 
10. 0026029 


100.0026167 
10. 2026307 | 


— — — 


10.002 26446 


10.0026586 + 


10,00267 27 


10.00 26868 
o. 27 
10.00 27150 


| 
19.0023557 | 


MI I. Sine. L. C Sine. II. Tangent. . Co-Tang. 
ny 9.122348 9.9976143 9.521622 * 10.9783798 
119.5204348 [9.997601 1 9.228338 | 10.977 1662 
2 | 9.0216318 | 9.9975877 9.0240441 | 19.9759559 
319.0228254 | 99975743 | 9.025251 10.747490 
419.0240157 J 99975509 9.0 264548 10. 9735452 
519.0252027 | 9.9975475 9.0276552 | 10.9723448 
6 | 9.0263865 | 9:9975340 | 2.288524 | 10.9711476. 
7 | 9.0275669 | 9.9975205 | | 9.0300464 | r0:9699536 
8 | 9.2257442 | 9.9975969 9.0312373 | 10.9687627 
919.0299182 | 9.9974933 | | 9.0324249 | 10.9675751 
10 | 9.0310890 | 9.9974797 9.0336093 | 10.9663907 
| 11 | 9.0322567 | 9.9974660 9.9347906 | 19.9652094 | 
12 | 9.0334212 | 9.9974523 9.0359688 10.954212 
139.0345825 | 9.9974386 9.0371439 [10.9628 561 
149.0357407 | 9.9974248 9.0383159 | 10.9616841 
159.0368958 | 9.9974116 3-0394848 1. 9605152 
16. 9.0380477 | 9.9973971 9.0406 506 | 10.9593494 | 
17 | 9.9391966 | 9.9973333. 9.0418134 | lo. 9581866 
189.0403424 9.9973693 | [9.429731 | 10.9570269 ' 
Peer _ 2 | | / 
19 | 9.9414852 | 9.9973554 9.0441299 ][ 10.9558701 | 
20 | 9.0426249 | 9.9973414 9.0452836 | 10. 9547164 
| 21 | 9.0437617 | 9.9973273 9-0464343 | 10.9535657 
| 22 | 9.9443954 | 9.9973132 9.0475821 | 10.9524179 
239.0460261 | 9.9972991 : 9.0487270 J 10.9512730 | 
24 | 9.947153 | 9.9972850 | | 9.0498689 | 10.9501311 
259.0482786 | 9.9572708 9.0 510078 |] 10.9489922 
| 26 | 99494995 | 9.9972566 90521439 [10.947856 
279.0505194 9.9972423 9.0532771 | 19.9467229 
28 | 9.9516354 | 9.9972280 | | 9.0544074 | 10.9455926 
299.0527485 9.9972137 9.9555349 |] 10.9444651 
30 2.538588 | 9.9971993 | | 9.9566595 | 10.9433405 
319.0549661 | 9.9971849 9.-0577813 | 10.9422187 | 
132 | 9.0569706 | 9.9971704 9.0589002 | 10.9410998 
EE | 33 | 9-9571723 | 9.9971559 | | 9.0600164 | 10.9399836 | 
134 | 9-2582711 | 9.9971414 9.0611297 | 10.9388703 
{ 35 | 9-2593672 | 9.9971268 9.9622403 | 10.9377597 
1 36. 9. 050460 9.997I122 9.063342 | 19.9366518 
] 37 | 9-0615509 | 9.9990976 | | 9.0644533 | 10.9355467 
389.0626386 9.9970829 9.06 55556 [10.9344444 
399.0637235 | 9.9970682 90.0666553 | 10.9333447' 
409.0548057 9.9970535 9.0E77522 | 10.9322478 
| 41 | 9:-0553852 | 5.9970387 | | 9.0688465 | 10.9311535 
42 9.589619 | 9.9970239 | | 9.9699381 | 10.9300619 
439.0680360 | 9.9970090 9.0719270 | 10.9289730 
44 | 9:0691074 | 9.996994 1 | 9.9721133 | 10.9278867 
45 | 9-0701761 | 9.9969792 9.0731969 | 109268031 
46 | 9-0712421 | 9.996964 2 9.9742779 | 10.9257221 
47 | 90723955 | 9.9969492 9.0753563 | 10.9246437 
G48 9-2733663_ 9:9969342 | | 9.9764321 | 10.9235673 
49 | 9.9744244 | 9.9969191 9.0775053 | 10.9224947 
50 | 9:0754799 | 9:-9969040 9.0785760 | 10.9214240 
51 9-2765329 | 9.9968888 | | 9.0796441 | 10.9203559 
52 9.077 5832 | 9.9968736 9.0 80709610. 9192904 
539.8786310 9.9968 584 9.08 17726] 109182274 
34 | 9:2795762 | 9.9968431 | 9.828331 [1.917169 
55 | 9.807189 | 9.9968278 | | 9.9838911 | 10.9161c89 | 
559.0817590 | 9.9968125 9.0849466 | 10.9150534 
57 | 9-0827966 | 9.9967971 9.08 59996] 10.9140004 
589.0838317 9. 9967817 9.0870501 [10.912949 
559.0848643 | 9.9967662 9.0880981 | 10.9119019 
— | 9:9858945 | 9.9957507 2.891428 | 10.9108562 | 
[_— |_£- Co-Sine. . Sine. L. Co-Tang. #5 Tangent. 


10,.CO27 292 
I 0.0027434 


10,0027577 


IO0.CON7TT2O 


10,2027 362 


10.0028007 


10,0028151 
10. 0028296 


10.002844 1 | 


10.0028 586 
10.028732 
10. 2028878 


10. 0029024. | 
10. 0029171 


100.0029318 


10. 0029465 


10. 0029613 


10. 0029761 


—U —᷑ͥ — — 


10.00 29910 


10. 030059 


10.0030 208 
10.0030358 
10.0036 508 
10. 0030658 


— — — — — 


10.030809 


10.0031 264 
10.003I416 


[0.0031 722 


| 10.0c31875 


10.20Z2O2g9 
10.5032183 
10,0032333 


[0,.00ZE4YJ 
I. Co-Secart. 


10. 0030960 
10.0031112 


180.0031559 


83 DEGREES. 


— — 1 8 ih 
—_— 


r 


is 
rg i 
L. Co-Secart. | a 
I ©. 5607654 60 
19795652 59 
10. 978368258. 
10. 9771746 57, 
190.9759843 56 | 
10.9747973Þ 55- 
10:9736135 4:54 | 
19.9724331 | 53 
I0.3712558 | 52 
[10.9700818 | 51. 
19.9089I1o | 50. 
10.5 677433 | 49 
10. 9665788 48 
I0.5654175 | 47 
r2.9642593 þ 46 
- Lo.9631042 | 45 
10.9619523 44 
10.9605034 | 43 
20-9937 {42} 
10.9585145 | 41 
10.957375310 40 | 
10.9562383 39 
10.955 1046 38 
10953973937 
10. 9528462 | 36 
10.9517214 35] 
10.9303995] 34 F 
10.9494806 | 33 
10.9483646 | 32 
10.9472315 | 31 
10.9461412 | 30 
10.9450339 | 29 I 
10.9439204 | 28 
10.9428377 | 27 
10.9417289 | 26 
10.9406328 | 25 
10.9395496 | 24 
10.9384491 | 23 
| 10.9373614 | 22 | 
10.9362765 | 21 
10.9351943 204 
10.9341148 | 19 
10,9330381 | 18 
10.9319640 | 17 | 
10.9305926 | 16 
10.9298239 | I5 
10.9287579 | 14 
10.9276945 | 13 
10.9266337 | 12 
10.9255755 | 11 
10.9245201 |] 10 
10.923457i | 9g 
10.9224168 | 8 |} 
10.9213690 | 7 | 
10.9203238 6 
109192811 5 
1091824104 4 | 
I0.9172034 3 
100.9161683 2 
10.9151357 | 1} 
1909.91 41055 o | 
I. Secant. | M 


—ͤ—— — — — wy ns ene — <_ + Yo 9-4 es re eres 


COTE 
— .. 


: — 
= 8 & TaBLst of Natural and N 
| ——— N CT. — 
AN. |N. Co-Sine. | N. Tangent.|N. Co-Tang. | N Secant, (TE) 
0 1218693992542 1227846 | 81443464 1822755 ; 1 
RATS | 9923107 1239799 | 81248071 | 10075 22, 7 — | bo 
, 1 3 1233752 | 8053599 0674046 on! 59 
4 | 1230241 2 | 1236705 | 80860042 | 10076182 | 81 * 58108 
5 1233126 1 3678 ra ene 10076545 8128 4 1 
6 | 123601 Þ 1494; 1242612 | 80475647 | 10076909 | 8 ey P 
„ n 10079274 | 80922072 |] Bil 
1 | 5 — 8 I | * 
8 1447788 hots 1248520 | 80094835 10077639 5 NH : 
. 1251474 | 79905756 1657 | Bojzere f 108 
10 1247560 54787 | | 0044594 29777315 10078372 | 803 ing 52 2 
| 77 1250446 0921 x 1257304 | 79530224 10078740 "1945 506 * * 
12 1253332 a: 1260339 79343758 7 10079109 79 450 50 5 
5 * — 2 _1263294 | 79153151 1007947 20493 49 7 
I 1266249 | 78973396 cate 79929 14] i 
13 | . e | won? 1269205 | 78789489 1 ALE ts 47 5 
1 937 249 1272161 | 78606423 10080593 | 3 46 | 
17 | 1267761 3 A | 1275117 | 78424191 16080969 dtd 4d 45 5 
WI 1278073 | 78242790 10087343 88 
N 76040 2218944 1281029 [78062212 1 8 43 ; 
| 22 1 8352 1283936 | 778382453 10082094 W N 2 
21 1299301 Fr 8 1286943775258 158d +> ade yp x 
22 | 1282186 —_ Fw i289900 | 77525366 10082849 1 40 5 
231285071 $444 $4 1292857 | 77348028 | 10083228 | 77 75 39 5 
1 9917 1295815 | 77171486 16683807 3 38 : 
24 | 1287956 | 9916712 ' 1208792 | 766957925 10083607 | 77816697 | 31| Wl 
25 1290841 9916337 x ps WG" — 222 oe 77642406 36 . 
26 129372 I 6 301731 76820769 10084370 77468 0 — 5 
27 3 N = 128. 1304482 | 76646584 10084752 772 5 ; 3) . 
BY 244 91915784 1307648 | 76473174 10085135 1 oy 134 ” 
wi. of $41 menus 1310607 | 76300533 | 106849 | 56 2 33 1 
{ 30 ieee 1313566 | 76128657 | | 1008 | 7997 19 ; 
39 | 1305262 | 9914449 1316525 | 75957541 1 7 3l : 
SE, | | Rang | 97 0 5 
F e e ee , e ee 
I 15 3 1322444 | 75617567 10087065 | 7627592 3 : 
| 34 | 1316797 | 4 1325404 | 75445099 10087453 76108516 |1 a 
316797 | 9912923 | 1328364 | 75280571 100878 9. 1.1 
35 | 1319681 | 9912539 : | 7842 | 75943849 | 26 : 
36 | 132256 | 1331324 | 75113178 10088232 6 bk 
32. 4 1352564 4 9912055 1334285 | 74946514 Loonn33% | 75773916 1 1 
37 | 1325447 | 9911770 | EET auto 8623 | 75610713 | 14| Wi 
38 1328330 1128 33724 74780 576 10089015 75446236 s : 
29 1 . 4 1340207 | 74615357 1000408 75382478 5 i 
40 1334596 be 1382178 1 74459935 | 10 982 75119437 | 1] 
& I 336979 99102214 | 1349091 74123978 9 97 74957106 20 5 
r 1352053 | 73961595 12885215 1 5 f f 
+ 1 204424 1355015 | 73799909 10091335 74474335 | 17 2 
Een 1357977 | 73638916 | 1 1 
45 1348509] 9908659 126 | 10991783 | 74314803 | 16 E 
46 | 1351392 8266 59040 eee 10092182 | 74155959 | 60 
| 39 99082 1363903 | 73318989 DO ee. : 
47 | 1354274 | 9997872 1366866 | 10092582 | 73997798 | 14] 
£8 : 78169947 10092983 | 73840315 | 1 8 
257 1 2 _1369829 | 73901750 | 10093385 73683512 : 1 
6 e ee, | 1372793 ee eee 7359737 | Wi 
51 $44 bd, Tr - | 1375757 | 72687255 | | 10094192 | 73371999 | 2 
52 | 1368683 aa ve | III 72530997 eee 10094596 7321710247 2 
53 | 1371564 | 9995493 | $4 4s ce N 1 73062934 | 8 5 
54 | 1374445 | 9995994 1387615 | 72966116 10 564 | 73756616 | | Wi 
| 7 TIT 9904994 1390580 71912456 10096222 72604417 ＋ | 1 
57 | 1383039 py v4; 393545 | 71759437 100966341 | 72452859 | 4 4 
58 138397 FREY pr 1396510 71607056 | 10097041 | 972301940 | 3 = 
59 | 1388850 — 239 1399476 | 71455398 10097452 | 72151653 | WE 
| 60 | 1391731 8 | | {205408 2 10097864 72001996 | |! ; 
| er a one en — 33097 10098276 | 71852965 |_* 3 
| N. Co-Sine.| 1 N. Sine. N. C Co-Tang. N. Tangent, | IN. Co-Secant.| N. 3 1 
—__ 82 DEGREES, 1 
5 —— — 3 


4 % ** 
ET 8 08 


0 I 4 ns hy 1488 


pd * SIM LIP 4 


* 3 * * 4 - M * 4 ” * 


Artificial Sines, Tangents Fog Sai 


rn gt 5 —— 4 — 


R 


7 DE GREES. eſs 
2 Sine. | L, Co-Sine. L. Tangent, . Co-Iang. F Secant. 1 Co-Secant.! 3 
9.583894. 9.9967507 | | 9.0891438 | 10.9108562 | | 10.0032493 ALPLIIOTE 30S. 
"90869221 9:9967352 9.0901869 | 10.9098131 10.0032648, 10.9130779 | 59 
9.0879473 | 9-9967196 9-0912277 | 10.9087723 | | 10. 0032804. 10.9120527 | 58 
9.889700 | 9-9967040 | | 9.0922660 | 10.9077 340 | 19,0032960. 190.7110300 | 57 
| 9.0899993 | 9.9966884. 9.0933020 | 10,9066980 10. 0033116 19.9100097 | 56 
9.0910082 949966727 | 9.9943355 | 10.9056645 10,0033273. J 10. 9089918] 55 
9.9920237 j 9.9966570 | | 9.0953669 10.945333 19.0933439. | 10.9979763 | 54 | 
9.930367 | 9.9966412 9.0963955 10,9036045 10,0033588 } 10.996963y | 53 
9.0940474 9.9966254 9.0974219 | 10. 9025781 10.003374 10,9059526 | 52 
9.09 50556 | 9.9966096 9.0984460 | 10.9015540 | 110.0033904 | I0.9049444 | 51 
9.0960615 | 9.9965937 9.0994678 10. 9005322 | 10,0034063 | Io 9039385 50 
9.970651 | 9.9965778 9.1004872 | 1c,8995128 | 19,0034222 | 10.9029349 | 49 
9.0980662 | 9.9965619 91015044 | 10.8984956 | | 10.0034381 | 10.9019338. [_48 + 
90 990651 9.9955459 91025192 | 10,8974808 08 10.034541 10 10. 9009349 47 | 
91.000616 | 9.9965299 9.1035317 | 10,8964683 16.034701 | r0,8999384 | 46 
91.010558 | 9.9965138 | | 9.1045420 | 10.8954580 | 10. 0034862 10.8989442 | 45 
| 91.020477 | 9.9964977 | | 9:1955500 | r0.8944500 | 10,0035023 | 10.8979523 44 
91.030373 | 9.9964816 9.1965557 | 10.8934443 | | 10.0035184 | 10.8969627 | 43. 
91. 040246 9.9964655 NA þ ie 10.8924409 „„ _10.89597 54' K AN 
9.10 50096 9.9964493 9. 1085604 | 10,8914396 10. oo3 5407 10. 894990441 
91059924 | 9.9964.330 9. 1095594 | 10. 8904406 o. 35670 10. 8940076 40 
9. 1069729 | 9.9964167 91105552 [110.8894438 10. 0035833 10.8930271 |. 39. þ 
9.1979512 | 9.9964004 9.1115508 þ 10.8884492 l 10. 0035996 | 10.8920488 | 38 | 
9.1089272 | 9.996384 1 9.1125431 | 10.8874569 |. | 10.0036:59 | 10.8910728 | 37. | 
9.1099010 | 9.9963677 9.1135333 10:8864667. [0.0036323 10. 8900990 | 36 
9.1108726 9.9963513 | | 9.1 145213 10.88 547871 110.0036487 10. 8891274 35 
9.1118420 | 9.9963348 9.1155072 | 10,8844928 10.0036652 | 10.8881580 | 34 
9.1128092 | 9.9963183 9.1164909 | 10.8835091. 19.0036817 | 10.887 1908 | 33 | 
9.1137742 | 9.9963018 } | 9.1174724 | 10.882526 10. 0036982 | 10.8862258 | 32 
9.1147370 | 9.9962852 9.1184518 | 10.8815482 | 10. 0037148 10.88 52630 31 
_9:1156977 | 9.9962686 [ | 9.1194291 [10.880579 [0.0037314 | 10.8843023 | 30 
91166562 | 9.9962519 | | 9.1204043 | 10.8795957 10.0037481 | 10.3833438 | 29 | 
9.1176125 9.9962352 | 9.1213773 | 10.8786227 | | 1o 0037648 | 10, 8823875 28 
9 1185667 | 9.9962185 9.1223482 | 10.8776518 } | (0,0637815 | x0, 8814333 27 | 
9-1195188 | 9.9962017 9.1233171 | 10,8766829 10,0037983 10. 8804812 26 
91204688 9.996 1849 9.243839 | 10.8757161 1.0038151 | 10.8795312 | 25 | 
[_9-1214167 | 9.9961E81 | | 9.1252486 | 10.8747514 10,0038319 | 10.3785833 24 
| 9.1223624 | 9.9961512 9.1262112 | 10.8737888 | | 10,0038488 10.8776376 23 
9.1233061 | 9.9961343 9.1271718 | 10.87282v2 10.0038657 | 10.8766939 | 22 
9.1242477 | 9.9961174 9.1281303 | 10,8718697 10,0038826 | 10.8757523 | 2r 
9.1251872 | 9.9961004 9.1290868 | 10,8709132 10.00 38996 [10.8748 128 | 20 
91261246 9.9960834 | [9.13004 13 10.8699587 10. 039166 f 110.8738754 19 
2.27060 | 9.9960663 | [9.130993 10.8690063 | | 10,0039337 10.8729490 | 18 
9.1279934 | 9.9960492 9.1319442 | 10.38680555 | | 10,0039508 | 10.8720066 | 17 
| 91289247 | 9.996032 | 9.1328926 | 10.8671074 | I0,0039697 | 108710753 | 16 |} 
| 91298539 | 9.9960149 | 91335391 þ 10,8661609 | | 10,003985r | 10.8701461 | 15, | 
9.1307812 | 9.9959977 | | 9.1347835 | 10.8652165 | | 10.0040023 10.8692188 | 14 | 
9.1317064 | 9.9959804 9-1357260 | 10.8642740 | | 10,0040196 10.8632936 | 13 | 
[_9-1326297 | 9.9959631 | | 9.1366665 19.8633335 10.040369 10.8673703 | 12 | 
9.1335509 | 9.9959458 9-1376051 | 10 8623949 | 10.0040542 | 108664491 | ir | 
9.1344702 | 9.9959284 9.1385417 - 10.8614583 | 10. 0040716 | 10,8653298 | 10 
9-1353875 | 9.9959111 9.1394764 | 10.8605236 | 10.0040889 | 10.8646125 9 
| 9-1353028 | 9.9958936 | | 91404092 | 10.8595908 | | 19.0941064 | 10. 8636972 * 2 
941372161 | 9.9958761 9-1413400 | 10.85B6600 | | 10.0041239 |. 10, 8627839]. 7 
9.1381275 9.9958586 | 9.1422689 10.857311 J.. 5041414 128.8618725 16 
9.1390370 9.99584 11 9.1431959 | 100.8568041 | | 10. 041589 10 $609630 el 
91399445 949958235 2-1441210 | 10.8558790 | | 10. 8041765 f 16 860055 5 4 
9.1408 501 | 9.9958059 9.14 59442 | 10.8549558 | | 100041941 f 10.8591499 |. 3 
9.1417537 9.9957882 9.1459655 | 10.8540345 | 19,0042 11 10.8582463 | 2 
9.1426555 qa chef 9.1468850 | 10.853t150 | | ro 0042295 | 10. 8573445 I 
_I-143J5J 7 _2:9957 528. 9:1478025 | | 10.8521975 | to 10.004 2472 10.8564447 ] o 
L. Co-Srne. | L. Sine. Ii 2 LY . Tangent. II. co Cecant. | L. Secant. IN 
Fe : DECE LEE 5 RY | 


BF 


| — 


— — 5 
- 0 . s > ” . . 2 


— CCC ES 


© ar. 3 ama — 2 62 —— « : 
2 * 88 — — , 4 
| DEE — 3 
= — == -xwu—_wl 
_— * _ 4 2 LH : 
— PRES — ? 4 % 


tt. Ss. 2» 8 


— — * 8 K 


.. ; 
11 
. 18 v Ti ABLE ; of Natural = 
17 1 bs 8 1 8 2 
10 1 5 3 DEGREES. LY Jenn, 
180) PMI N. Sine; IN. N. Co-Sine. | N. Tangent. N. Co- Tang | | N.Secamr, A Cb. I AH 
45 422122 | 9992680 1405408 | 71153697 | 10098276, 24852965 = 
1 11394612 9902275 1408374 | 71093826 | 10098689 | 71704556 TT 15 
17 q 2 | 1397492 | 9991869 141134 | 79854573 | 10099103 | 71556764 
Wt 3 | 1400372 | 9991462 1414308 | 70705934 10099518 11409587 
N 41403252 9991054 —ꝓ1 1417275755795 10099934 71263019 
11 5 | 1406132 9900645 1420243 70410482 10100351 71117058 
wy | 6 | 1409012 2900236 1423211 [20263662 10100769 72971700 
643 71411892 9899826 | 1426179 | 70117441 | 10101188 | 70826341 55 
hg: 3 | 1414772 | 9899415 1429147 | 69971806 [ 10101607 70682777 
155 { 9 | 1417651 | 9899003 1432115 69826781 10102027 70539205 
Br +a | 10 142053! 9898590 1435084 | 69682335 10102448 70396220 
1 1111423410 9898176 | 1438053 | 69538473 10102870 70253920 
1 12 | 1426289 |_9897762 | _1441022 | 69395192 10103293 011201 | 
4 80 13 | 1429168 | 9897347 1443991 | 69352489 10193717 | 69970760 
7 15 4 | 1432047 | 9896931 | 1446961 | 69110359 10104142 | 69830092 
„ 15 | 1434926 | 9896514 | 1449931 | 68968799 10104568 | 6968999, 
. 16 | 1437805 | 9896096 1452991 | 68827807 10194995 | 69559464 
* | 17 | 1449684 | 9895677 | 1455871 |-68687378 I0195423 | 69411496 
war | 18 | 1443562 | 9895257 1458842 | 68547508 2138] | 69273089 
THY ' 20 | 1449319 | 9894416 | 1464784 | 68269437 10106710 68997942 
1 21 | 1452197 | 9893994 1467755 | 68131227 10107141 68861195 
3 22 | 1455975 | 9893571 1479727 | 67993565 | | 17075 68724995 
4} | 23 | 1457953 | 9893147 | 1473699 | 67856446 10108006 | 68589338 
#4 _24 | 1460830 | 9892723 2 esa | 68454222 
14' 25 | 1463708 | 9892298 1479644 | 67583826 | 10103875 68319642 
A, { 26 | 1466585 | 9891872. 1482617 | 67448319 10109311 | 68185597 
4 | 27 | 1469463 | 9591445 1485590 | 67313341 10109747 68052082 
5 | 28 | 1472340 9891017 1488563 | 67178891 | 101 10184 | 67919995 
WR [ 29 | 1475217 9890588 1491536 | 67044966 101109622 | 67786632 
F861 30 | 1478094 | 9390158 1494510 | 66911562 _lo1ilobi | 67654691 
14 31 [: 1480971 |. 9889728 | 1497484 | 66778677 | 10111501 | 67523268 | 
Yip 1483848 | 9889297 1500458 | 66646307 1119426739236 
Bit 1486724 9888865 1503433 | 66514449 10112384 67261965 
7 1489601 | 9888432 | 1506408 | 66383100 10112827 67132079 
TR] 1492477 | 9887998 1509383 | 66252258 10113271 | 67002699 
19 1495353 2887553 1512358 | 66121919 10113715 _66873822 
W's. 1 498230 9887128 1515333 65992080 10114160 | 66745446 
1 1501106 | 9886692 1518309 | 65862739 | 101146066 | 66617558 
"MA 1503981 | 9886255 | | 1521285 | 65733892 | 1011553 66490184 
1 1506857 | 9885817 |. 1524261 | 65605538 10115501] 66363293 
F401 1509733 | 9885378 1527238 | 65477672 10115950 | 66236890 
„ 1512608 2384938 , 1530215 | 65350293 10116400 | 66110973 
ry 1515484 9884498 1533192 | 65223396 10116851 | 65985540 
Sy} 1518359 9884057 | 1536189 | 65096981 | 10117303 | 65860597 
1 1521234 | 9883615 1539147 | 64971043 i 10117756 55736112 
"A | | 1524109 | 9883172 1542125 | 64845581 10118209 | 65612113 
1 | 1526984 | 9882728 | 1545103 | 64720591 10118663 | 65488586 
1 [_1529858 [2382282 5488264598075 10119118 | 65365528 
1 ö | 1532733 | 9881838 1551061 64472017 | 10119574 65242938 
1 | 1535607 | 9881392 1554040 | 64348428 10120031 | 65120812 
Ti | 1538482 | 9880945 1557019 | 642253308 th 10120439 64999140 
3b | 1541356 | 9880497 1559998 | 64102633 | 10120948 | 64877944 | 
; 4 | 1544230 | 9880048 1562978 | 63980422 | | 10121408 | 64757195 
— 1342124 | 9879598 KELL} Ede Bok once analy 7 $462000! 
1 1 1549978 | 9879148 1568938 63737359 10122331 64517059 
; 4 | 1552851 | 98978697 1571919 | 63616502 | 10122793 | 64397666 
4.48 1555725 | 9848245 1574900 [63496092 | | 19123256 | 64278719 
N | 1558598 | 9877792 1577881 63376126 | 10123720 | 64160216 
1 Wt 4 | 1561472 | 9877338 | 1580862.] 63256601 110124185 64042154 
11 60 155434, 2876883 1583844 ] 63137515 | 10124651 | 63924532 | 
. 14 IN. Co-Sine] N. Sine N. Y Co-Tang. N. Tangent. i N. Co-Secant. N. Secant. 1 
4 12 7 TIER 81 DEGREE $: Rs l 
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8 * Tangents, and Secants. 19 
V "T DEGREES: 7 ET 3 
MI I. Sine, |} L. Co-Sine. L. Tangent. L. Co-Tang. 7 . Secant. L. Co-Secant. AE © 
21 9.1435553 | 99957528 | | 91478025 | 18521973 10.042472 84582347 8 
17.144432 9. 99573350 9.1487182 | 10. 8512818 I 10,0042650 | 10. 8555468 59 
219.1453493 [9.9957172 9.1496321 | 19. 8503679 10,0042828 | 10.8546507 | 58 | 
3 | 91462435 | 9:9956993 9.150544 [10.849453 þ | 19-0043007 | 10.8537565 | 57 | 
| 4 | 9.1471358 | 9.9956815 | | 9-1514543 | 198485457 | | 100043185 | 10.5528642 | 56 | 
5 | 9.1480262 | 9.9956635 9.1523627 | 10.8476373 || 100043365 | 19.3519738 | 55 
| 6 | 9.14891483 | 9.9956456 91532692 | 10.8467308 | | 19.0043544 | 19.512852 | 54 | 
79.149815 | 99956276 | | 9.1541739 | 10.8458261 | | 10.0043724 | 10.8501585 | 33 
8 | 9.1506864 | 9.9956095 | 9.1550769 | 10.8449231 10,0043503 10.8493136 | 52 
EY 9.1515694 | 9:9955915 9.1559780 10. 84402 20 10. o 44085 | 19.8484305 | 51 
| 10 | 9.1524507 | 9.9955734 9.1568773 | 10.8431227 10.044266 10.8475493 | 50 b 
119.1533301 | 9.9955552 9:14577748 | 10.8422252 10,0044448 10,38466699 49 | 
12.142076 | 9.9955370 9.1586706 | 10.8413294 | [1.044630 | 10.8457924 | 45 | 
139.1350834 | 9.9955188 9.1595646 | 10.8404354 10.0044812 | 10.8449166 | 47 
14 | 9-1559574 | 9 9955005 9.1604569 | 10.8395431 10,0044995 | to. 8440426 46 
159.1568296 9.9954822 9.1613473 | 110.8386527 10.0045178 | 10.8431704 | 45 | 
169.1577000 99954639 | 9.1622361 10.8377639 10. 0045361 10.842300 44 | 
179.1585686 9.9954455 9.1631231 | 10.8368769 10.0045545 | 10.8414314 | 43 | 
18 | 9-1594354 | 9.9954272 | | 9:1640"83 | 10.8359917 | | 10.0045729 | 10.8405646 | 42 | 
199.1603005 | 9.9954087  9.1648919 | 10.8351081 10,0045913 | 10.8395995 | 41 
209.1611639 | 9.9953902 g$.1657737 | 10.8342263 10.046098 . 10.838 8361 [40 g 
219.1620254 9.9953717 | 9.1656538 | 10.8333462 10.0046283 | 19.8379745 | 39 | 
22 | 9.1628853 | 9.9953531 9.1675322 | 10.8324678 10.0046469 | 10.8371147 | 38 
23 | 9-1637434 | 9.9953345 9.168408 | 10.8315911 10. 0046655 10.8362566 37 
24 | 9:1645998 | 9.9953159, | | 9:1692839 | 1a.8307161 | | 10.0046841 | 10.8354002 | 36 | 
25 9.1654544 | 9.9952972 9.1701572 | 10.8298428 10. 047028 | 10.8345456 | 35 
26 | 9.1663074 | 9.9952785 | | 9.1710289 | 1io.8289711 | | 10.0047215 | 10.8336926 | 34 
279.1671586 | 9.9952597 | | 9-1718989 | 10.8281o11 | | 10.0047403 | 19.8328414 | 33 | 
28 | 9.1680081 | 9.9952409 9.1727672 | 10.8272328 10. 0047591 | 10.8319919 | 32 
29 9.1688559 | 9.9952221 9.1736338 10. 8263662 10.0047779 | 10 8311441 = 34 
30 | 9.1697021*| 9, 9952033. 9.1744988 10.52 8255012 10. 0047967 | 10.8302979 | 30 
319.1705465 9.9951844 | 5.753622 | 10.8246378 | 10. 0048156 | 10.8294534 | 29 
32 | 9-1713893 | 9.9951654 | | 9-1762239 | 10:8237761 | | 10.0048346 | 10.8286107 | 25 
339.1722305 9.9951464 | | 9.1770849 | 10.8229160 10.0048536 | 10.8277695 | 27 
34 | 91739699 | 9.9951274 9.1779425 | 10.8220575 10. 048726 | 10.32693oel | 26 
359.1739077 | 9.9951084 9.1787993 | 10.8212007 10.0048916 10.8260923 | 25 
36 | 91747439 | 9-9950893 | | 9-1796546 | 10.8203454 | | 10.0049107 | 10.8252561 | 24 | 
| 37 | 91755784 | 9.99 50% 1 '9.1805082 10.8194918 [0.0049298 | 10.8244216 | 23 
38 | 9-1764112 | 9.9950510 | | 9.1813602 | 10.8186398 | | 10.0049490 | 10.8235888 | 22 
399.1772425 | 9.99503183 9.1822106 | 10.8177894 | | 10.0049582 | 10.8227575 | 21 
4o | 9-1780721 | 9.9950126 9.1830595 | 10.8169405 | | 10.0049874 10.8219279 | 20 
41 9.178900l | 9.9949933 | | 9.1839068 10.8160932 10.00 50067 | 10.8210999 | 19 
42 9.1797265_ _9-9949740 | 9.1847525 10.8152475 | | 10.0050260 | 10.8202735 18 
439.1865512 9.9949546 | | 9.1855966 | 10.8144034 | | 10.00 50454 | 10.8194888 | 17 
449.1813744 | 9.9949352 9.1864392 | 10.8135608 10,.0050648 | 10.8186256 | 16 | 
45 [-9.1821960 | 9.9949158 9.1872802 | 1c.8127198. 10,0050842 | 10.8178045 | 15 | 
469.1830150 | 9.9948964 | | 9.1881196 | 10.8118804 10,0051036 | 10.8169840 | 14 
479.1838344 9:9948769 9. 1889575] Fo.8110425 10,0051231 | 10.38161656 | 13 
48 9.1846512 | 9.9948573 | | 91897939 | 10.8102061 10.0051427 | 10.8153488 | 12 | 
499.1854665 | 9.9948377 | | 9.1906287 | 10.8093713 10.0051623 | 10.8145335 | 11 
50 | 9.1862802 | 9.9948181 9.1914521 | ro. 808 5379 10. 0051819 | 10.8137199 | 10 
| 51 | 9:1870923 99947985 | | 9.1922939 | 10.807761 10.0052015 | 10.8129077 | 9} 
52 | 9-1879029 | 9.9947788 | | 9.1931241 | 10.8068759 | | 1c.0052212 | 10.8120991 | 8 
539.1887120 | 9.9947591 | | 9.1939529 | 10.8060471 | | 10.00824c8 | 10.81123% | 7 
1 91893195 | 99947393 | 9.194782 10.8052198 | | 10.0052607 | 10.81c4305 28 
5519.903254 9.9947195 9.19560 59 | 10.8043941 | 10. 005 2805 | 10.8096746 | 5 
569.1911299 | 9.9946997 9.1964302 | 1 0.8085698 | | 10.0052003 | 1 0.8088701 4 
157 91919328 | 9.9946798 | $.1972530 10.8027470 10.0053202'] 10.8080672 | 3 
589.1927342 99946599 9.1980743 | 10. 8019257 10.005 3401 | 10. 8072658 2 
| 59 | 91935341 | 9.9946399 9.1288941 | 10.8011059 | | 10.0053601 | 10.8064659 | 1 
_b0 | 9:1943324 | 9.9946199 9.1997125 10.8002875 10.0053801 | r0.80536675 | 0] 
i I Co-"ine. | L. Sine 1 L- Co-Tang. | L. Tangent. L. Co-Secant. | L. Secant. | M 
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10 4 T A BLE f Natural and e 
HB 3 | 2 pP E R E t 8 e 
NM | N. Sine. IN. Co-Sine. | — N. Tangent. V. Co-Tang. N. Secant. Tce 
j_2 [1554345 | 9876383 SHES 19124651 | 63924531 [& 
1 | 1567218 | 98976428 | 1586826 E 10125118 63805347 355 
þ 2 | 1570091 | 9875972 x 1589308 62906651 | 10125586 63690595 1 

3 | 1572963 | 9875515 f 1592791 | 62782868 4 10126055 63574276 4 

& | 1575836 | 9875057 1595774 | 62665514 | 10126525 | 63458386 | 54 
5 þ 1578708 | 9874598 1598757 | 62548588 | 19126996 | 63342923 | ; 
6 |] 1581581 | 9874138 1601740 62431086 10127467 63227884 

711584453 9873677 1604724 62316007 þ 10127939 63113269 2 

; 

s | 1587325 | 9873216 1607708 | 62200347 10128412 62999073 52 

9 | 1590197 | 9872754 1610692 | 62085106 | 19128886 | 62885295 51 

19 | 1593069 | 9872291 1613677 | 61970279 | 10129361 | 62771933 50 

I1 | 1595940 9871827 1616662 | 61855867 10129837 | 6265898, 49 
_12 | 1598812 | 9871362 | _1619647 | 61741865 10130314 62546446 | 45 

13 | 1601683 | 9879897 | 1622632 61628272 101309792 | 62434316 a 

14 | 1603555 | 9870431 | 1625617 | 61515085 [o131271 | 62322504 | 4; 

15 } 1607426 | 9869964 1628603 61402303 10131751 62211275 45 
1 16 | 1610297 | 9869496 1631589 61289923 | 19132231 | 62100359 44 

17 | 1613167 | 9569027 4 1634576 [ 61177943 | 0132712 | 61989843 | 43 

18 | 1616038 | 9368557 1637563 | 61966360 | 19133199 | 6187972, | 4 
19 | 1618909 | 9868086 1640550 | 60955174 10133677 | 61770003 ff 

20 | 1621779 | 9867615 1643537 | 60844381 | 10134161 | 61660674 40 

21 | 1624650 | 9867143 1646525 | 60733979 10134646 | 61551736 | 39 

22 | 1627520 | 9866670. | 1649513 | 60623967 | 19135132 | 61443189 | 3} 
f 23 | 1630390 | 9866195 | 1652501 | 60514343 10135619 | 61335028 | 37 
| 24 | 1633260 9865721 1655489 60405103 10136107 | 61227253 | 36 
7 1636129 | 9865246 1658478 60296247 10136595 [ 61119861 | 35 

26 | 1638999 | 9864770 1661467 | 60187772 10137084 | 61012850 | 34 
i 27 | 1641868 | 9864293 1664456 | 60079676 10137574 | 60906219 | 33 
23 | 1644738 | 9863815 1667446 | 59971957 10138065 | 60799964 | 32 

29 | 1647607 | 9863336 | 1670435 | 59864614 10138557 | 60694085 | 31 
| 32 | 1650476 | 9862856 1 1673426 | 59757044 10139050 | 6058858030 
31 | 1653345 | 9862375 | 1676416 | 59651045 10139544 60483445 | 25 
32 | 1656214 | 9861894 1679407 | 59544815 10140039 | 60378680 | 28 
331659082 | 9861412 1682398 | 59438952 10140535 60274232 | 17 
{ 34 | 1661951 | 9860929 1685389 59333455 10141032 | 60170250 | 26 
35 | 1664819 | 9860445 1688381 | 59228322 10141530 | 60066581 | 23. 
35 1667687 | 9859960 1691373 59123550 10142029 | 59963274 | 24 
37 | 1670555 | 9859474 1634365 | 59019138 10142529 | 59860326 | 23 
| 35 | 1573423 | 9858988 1697358 | 58915084 | 10143229 | 59757737 | 2% 

3 1676291 | 9858501 _ | 1700351 | 58811386 10143530 | 59655504 | 21 
42 | 1679159 | 9858013 | 1793344 | 58708042 10144032 59553625 | 2 
41 | 1682026 | 9857524 1706337 | 58605051 10144535 | 59452098 | 19 
42 1 1$84894 | 9837034 | . _ ; - | 1729391 1 8594400 10145939 | 59359922 | 2 
43 1687761 9856544 1712325 58400117 ö 10145544 59250095 17 
au | 1690628 | 9856053 17915310 | 59298172 10146050 | 59149614 | 16 
| 45 | 1693495 | 9855561 1718314 177 1 10146557 | 59049479 | 1) 
| 45 | 1696362 | 9855068 | 1721309 | 58095315 10147064 | 58949558 | 14 
| 47 | 1699228 | 9854574 | | 1724304 | 994400 10147572 | 58850238 | 1 
48 | 1902095 | 9854079 | 1727300 | 57893825 10148081 | 58951128 [12 
49 | 1704961 | 9853583 1739296 | 57793588 10148591 | 58652356 |" 
50 | 1707828 | 9853087 | 1733292 | 57693688 10149102 | 58553929 | 3 

| 51 |] 1710694 | 9852590 1 1736288 | 57594122 10149614 | 58455820 ; 

52 | 1713560 | 9952092 1739285 | 57494889 10150127 | 58355053 

53 | 1716425 | 9351593 1742252 | 57395988 | 10150641 | 58260617 | | 
| 54 | 1719291 | 9851093 1745279 | 57297416. 10151156 | 58163519 | - 

55 | 1722156 | 9850592 1748277 | 57109173 | 10151672 | 58066732 | ) 
55 | 1725022 | 9350091 1751275 | 57101256 10152189 | 37970280 q 
I 57 | 1927887 4 9349539 1754273 | 57003663 | 160452707 | 57874133 | 3 
4 58 | 1730752 | 9349086 1757272 | 56906394 10153226 5777935? , 
39 | 1733617 | 9848582 | 1760271 | 56809446 10153746 | 57682867 | | 
| 60 | 1736482 | 9848077 1763270 56712618. 10154267 57587705 2 ＋ 
N. Fine N. Fine. IN. Co-Tang.] N. Tangent. + N. Co-Secant.] N. Secant. |= 
1 5 _8$ DEGREES. 3 — 
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21 
9 DEGREES. | 8 L. Co- & — 
— —— Co- Tang. L. Secant, eee eee i 
L. Sine. L. Co-Szne. . 725 10 85267 10. 0052801 [100.8056676 Babel | 
9 1943324_ _9:9945 199 22227 Er 10 7994706 10.00 54001 10. 8048707 IP } 
"9.195 1293 | 9.994599 „ 1 0.798655 I 10,0054202 | 10.8040753 | 58 
9.1959247 | 9-9945798 9.2 K 10.7978411 10,0054403 | 10.8032814 | 57- 
9.1967186 9-2243397 N 1 10. 7970286 10. oo 54604 10. 8024890 | 56 | 
9.1975110 | 9:9945396 | | * ths 107962175 | | 10.0054806 | 108016981 | 55 
Rneorn | 4000992 { | 93045924 | 107914998 | i 16.cofyoot | 1oitocyoty 34] 
9.199991 3 2.224429 3 4 5 © 7945 996 10.00 55211 10.8001207 | 53 
9.1998793 9.944789 3214575 10.7937928 | | 100055413 10.7993342'] 52 
9.2006658 | 9.9944587 qa 0126 10.729874 10.0055617 1.798491 20 
9.2014509 | 9.9944353 24 top 105921835 10. 0055820 10.797655 50 
eee 19.712892 1,55 1.795833 49. 
92030167 . : 3 10. 7905797 10. o0 55229 | 19.7962026 . 
92037974 . 2102200 | 10,7897800 | 10.056434 19.7954234 | 47 
9.204 57669 9943565 Ap 10184 | 10,7889816 | | 10,0056639 | 107946455 | 45 
9.2053545 | 99943361 | ty hee 10.7881847 10.00 56844] 10. 7938891 [ 45 
— 96139 | 9.9943156 34788155 10. 7873891 | | 10.0057050 | 10.7930941 [44 
9.2069059 |} 9.9942950 apes o51 | 10.7865949 | | 10,0057227 | 10.7923205 | 43 
2250345 | 9.994257 | 2214432 | 107858020 12832457 12297348442 
A prongs: Foy 10.7830 106 10.00 57670 19.7 907776 | 41 
9. 2092224 9.994233 | ee 10.842205 100.0057878 190.7900083 40 
9.209917 9.9942122 OG 10.7834317 | | 10.c058086 | 10.7892403 | 39 
9.2107597 | 9.9941914 oy! 7 10.826444 10,0058294 | 10. 7884737 ][ 38 
9.2115263 [9.994170 ph 4, 17 107818583 10.058 50 | 10.877086 | 37 
9.2122914 | 9.9941499 oxidoace | 1o:5hrone +: Tony 157 00gT} 26” 
92130552 | 9.9941 289 — . . 7861824 
. 219709710. 7802903 10. 0058921 | 10,7 4435 
9.21381769.9941079 3 171.7795083 109.0059130 [110.7854213 | 34 
9. 2145787 [99940870 4 « -—_ D 10.7787276 | 19-09959341 | 10.7846616 | 33 
| 9:2153384 | 9.994659 8 1% 6135571 16.7839033 | 32 
$3160907. 3:9-9040089 | 3 94526140 10.7771702 | | 10.0059762 | 10.9831464 | 31 
$2 169330 2 | 3 10.776393 10.0059973 12822908 39 
22170092 4 299490207 2243319 | 10.7756181 | | 10.0060185 | 109816365 29 
92183635 9.9939815 8 oy 10. 7748439 10. 060397 100.7808836 | 28 
9.219164 | 9.9939603 2 10.774711 10.060609 10. 7801320 27 
92198680 | 9.9939391 | 3 10.7732996 10.0060822 | 10.7793818 | 26 
9.2206182 | 9.9939178 on e 107725294 e 
9.221 3671 See. Seer | 10.7719605 10.006 1248 177278853 | 24 
92221147 | 9.993 = SH BPH fag rien 10,0061462 | 10.7771391 | 23 
 9.2228609 9.993853 | 9229007 110.7702265 10.006 1676 | 10. 7763941 22 
92236059 9.9938324 arp add + 10.7694614 t0.0061391 | 10.7756505 | 21 
| 9.2243495 | 9.998109 e e 10.7686976 | | 10.0062106 1.748220 
9.22509918 | 9.9937394 2 Y 10.7679350 10,0062321 |] 10.7741672 | 19 
9.2258328 9 3 „ 10.0962537 | 19.7734275 | 18 | 
3 ee 9.335863 107664137 1.00627 53 10.772689 | 17 | 
at HOUR ee 10.7656549 | | 10,0662970 10.719519 | 16 
9.2280481 . 1 10.648974 10. 006318710. 771216115 | 
9.2287839 | 9.9936813 2 8 10.764411 | 19.0063404 | 10. 7704815 | 14 
9.2295185 | 919936596 | $4 53 * 10162886 1000663841 1.769748 2 | 13 
8 3 | 221555 10.626322 10. 063840 10.7690162 | 12 
| [HI IOVEIS eee 2381203 10.618797 10. 00640 58 | 10.7682855 11 | 
49 | 92317145 | 9.9935942 , 88717 | 10.7611283 | | 10,0064277 | 16.76753s | 10 
e 10.0064496 | 10.668278 9 
JT | 9-2331722 | 9.9935504 | | 9-239 os 10. 7595292 | 10.0064715 | 10.7661008 8 
529.2338992 | 9.99352$5 5 10.7 588813 10. 0064935 17633751[ 7 
4425445 33 2 5 1.7 581350 10. 065156 10.7646 506 6 
5 — 2235349 2 2 2 9.242 6103 107573897 10.065376 10.7639274 5 
559.2360726 | 9.9934624 D 10,7566457 | | 10.0065597 | 10,76320534 | a | 
569.2367946 | 9.9934403 9 1540 1% | | 10.0065819 10.7624847 | 3 
37 | 92375153 | 9.9934181 3 10751611 10. 6041 10. 7617651] 2 
589.2382349 | 9.9933959 9-24405359 —— * 10.066289 les ess 
59 | 92389532 | 9.9933737 92455794 7 2445 10.066485 10.762293 
£2 [.9-2395702 | 99933515 | | 9.2463188 | 1.752812 ud 3 
* e L. Co-Tang. L. Tangent. L. Co-Secant. L. Secant. N. | 
ES: 80 DE GA b48-So 1 — 
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1 4 TA 1 K Natural and. 
1 | | E 7 D EGREES. | 5 OY 
MI N. Sine, N. Co Sine. | N. Tangent. N. C 0-Tang. N. Secant. N. Co- & N. Co-Secant, "Wien 
E 984877 1763270 36712818 101542672 8225 og | 
11 1739346 | 9847571 1766269 56616509 | 10154788 57492861 61 59 
21742211 | 9847065 1769209 | 56520516 10155310 | 57398333 | 58 | 
3 | 1745075 | 9846558 1772269 | 56424839 | 19155833 | 57304121 | 57 | 
4 | 1747939 | 9846050 1775269 | 56329474 | 10156357 | 57210223 | 56 | 
| 5 | 1750803 | 9845541 1775270 | 56234421 10156882 57116636 55 
6 | 1753667 2845031 1281271 56139680 | 10137408 27023360 54 | 
7 | 1756531 | 9844521. | 1784272 | 56045247 | 19157935 | 56930393 [55] 
8 | 1759395 | 9844010 1787274 55951121 { 10158463 | 56837734 52 
9 | 1762258 | 9843498 1790276 | 55857302 10158992 | 56745390 | 5; | 
10 1765121 | 9842985 11793278 | 55763786 10159521 | 36653331 30 
11 | 1767984 | 9842471 1796281 | 556709574 | 10160051 | 56561584 49 
12 | 1770847 9871955 _1799284 | 55$77663 10169582 | 56470140 | 48 
i3 | 1773710 | 9841440 1802287 5548 5052 110161114 56378995 a 
14 | 1776573 | 9849924 | 1805291 | 55392749 10161647 | $6288148 | i; 
15 | 1779435 | 9840407 | 1808295 | 55300724 | 19162181 | 56197599 | 45 
16 | 1782298 | 9839889 1811299 | 55209005 10162716 | 56107345 | 44 | 
17 | 1785160 | 9839370 | 1814303 | 55117579 10163252 | $6017386 | 43 
q 18 | 1788022 2838850 1817308 55026446 | 10163789 $5927719 42 
19 | 1790884 | 9838329 1820313 | 54935604 10164327 | 55838343 | J 
20 | 1793745 | 9837808 | 1823318 | 54845052 10164866 | 55749258 40 
21 | 1796607 | 9837286 1826324 | 54754788 10165406 | 55660460 | 39 
| 22 | 1799469 | 9836763 | 1829330 | 54664812 19165946 | 55571950 | 38 
23 | 1802330 | 9836239 | 2832336 | 54575121 | 10166487 33483726 37 
24 | 1805191 | 9835714 13835343 | 544385715 | 10167029 | 55395786 | 36 
25 | 1808052 | 9835199 1838350 | 54396592 | 19167572 | 55308129 | 35 | 
26 | 1810913 | 9834663 1841357 | 54307750 | 10168116 | 55220754 | 24 | 
27 | 1813774 | 9334136 1844365 | 54219188 10163661 | 55133659 | 33 
281816635 | 9833608 1847373 | 54130996 | 10169207 55046843 32 
29 | 1819495 | 9833079 1850381 54042901 10169754 | 54960305 | 31 
3o | 1822355 | 9832549 | 1853390 | 53955172 10170302 | 54874043 | 3o | 
— — = | e e ons RE | 2 — ——— 
31 | 1825215 | 9832018 | 1856390 | 53867718 10170851 5478805529 
32 | 1828075 | 9831487 1859408 33780538  101714ol | 5470234228 
33 | 1830935 | 98309955 | 1862418 | 53693630 10171952 | 54616901 | 27 
| 34 | 1933795 | 9530422 | 1965428 | 53606993 | 10172504 | 54531731 | 26 
35 | 1836654 | 9829888 1868438 | 53520626 | | 10173056 | 54446831 | 25 
36 | 1839513 | 9829353 | 1871449 | 53434527 j_19173609 | 54362199 | 2 
37 | 1842373 | 9828817 1874460 | 53343696 | 10174163 | 54277835 | 23 
38 | 1845232 | 9828281 | 1877471 | 53263131 | 10174718 | 54193737 | 22 
39 | 1848091 | 9827744 1830483 | 53177830 10175274 | 54109903 | 21 
40 1850949 9827206 1883495 353092793 10175831 54026333 | 20 
41 | 1853808 | 9326667 | 1386507 | 53008018 | 10176389 | 53943026 | 19] 
42 | 1856666 | 9826127 | 1889520 | 52923505 10176948 | 53859979 | 18 
43 | 1859524 | 9825587 1892533 | $2839251 10177508 | 53777192 | 17 
44 | 1862382 | 9825046 | 1895546 | 52755255 10178669 53694664 | 16} 
45 | 1865240 | 9824504. | 1898559 | 52671517 | 10178631 | 53612393 | 15 
46 | 1868098 | 9823961 | 1901573 | 52588035 10179194 | 53539379 | 14 
47 | 1870956 | 9823417 1904587 | 52504809 10179758 53448620 | 13 
43 | 1873813 | 9322872 1907602 82421836 10180322 | 53367114 | 12. 
49 | 1876670 | 9822327 11910617 | 52339116 10180887 | 53285861 | 11 | 
| 5o | 1879527 | 9821781 } 1913632 | 52256647 | 10181453 | 53204860 | 10 
51 | 1882384 | 9821234 1916648 | 52174428 10182020 | 53124109 | 9 
| 52 | 1885241 | 9820686 1919664 | 52092459 10182588 | 53043608 | $ 
53 | 1888098 | 9920137 1922680 [52010738 10183157 5296335447 
| 54 |-1890954 | 9319587 11925696 | 51929264 10183727 | 52883347 | | 
55 | 1893811 | 9319036 1928713 | 51848035 10184298 | 52803587 | 5| 
56 | 1896667 | 9319485 1931730 51767051 10184870 | 52724070 | 4| 
57 | 1899523 | 9317933 | 1934748 [51686311 10185443 | 52644793 | 3 
' 58 | 1902379 | 9817380 1937766 | 51605813 10186017 | 52565768 | 2. 
| 59 | 1995234 9816826 | 1940784 51525557 10186592 52486979] 
| 60 | 1908090 [9816271 1943803 | 51445540 | 10187168 | 5240843! WM 
88 IN. Co-Sine ] N. Sine. IN. < Co-Tang.| N. Tangent. L N. Co-Secant.] N. Secant. M. | 
COTE 79 DEGREES. 2 


. | MR 
Artificial Sines, Tangents, and Secants. 23 1 
| SSE DEG R E 8 1 1 
N Le Sine. I. C dine L. .. Tangent, I. Co-Tang. I. Secant. L. Co Sccant. 6 4 k 
01.0 9.2396702 9:9933515_ 9.2463188 | 10.7536812 | | 10. 0066485 | 10 1.76295 | 1 
119.2403861 9.993292 9.2470569 100.7529431 10.0066708 10.5961 39 1 
29.241 1007 | 9.9933068 | 9.2477939 | 10,7522061 10,0066532 | 10.7585993 10 
399.2418141 9.9932845 9.2485297 | 10.7514703 | 10,0067155 | 10.7581859 | 1 | 
| 4 | 92425264 | 9.9932621 9.2492643 | 10.7507357 | | 10.0067379 | 10:7574736 : 10 
5 | 9.2432374 [ 9.9932396 9.2499975 * 10.7 500022 | 10.0676 100.7567626 | «3K ib | 
6 | 92439472 [99232171] | 92507391 | 10.7492699 10.0067829 [1,7550328 | 54 1 
7 9.2446 558 9.9931945 9.25J14612 | 10.748<388 | 10. 0068054 [ 10.7553442 194 
839.2453632 | 9.9931720 9.2521912 | 10.747£088 ' 190.0068280 | 19.7546368 | „ 
9 | 9.2450695 | 9.9931494 9.2329200 | 10. 747080 10,0068506 | 10.7 539305 . a 
o | 9.2467746 | 9.9931268 9.2536477 | 19.7453523 10,0068732 | 10.7532254 1. 
1 | 9.2474784 | 9.9931041. | 9.2543743 | 19.7456257 Ic,o068959 | 10,7525216 el | 
2 | 9.2431811 | 9.5930814 | | 9.2550996 | 10.7445003 | | 10.00£9156 16.7518189 1 
3 9.3488827 9.993087 9.2558240 | 10.744176 | | 10.0059413 | 10.751117 ee 
| 4 | 9-2495830 | 9.993035 9.2565472 | 10.74345238 10,0069641 | 10.7504170 e 
3 9.2502822 | 9.9930131 9.2572591 [100.7427308 10.069869 | 10.7497178 N 
119.2509803 9.99 29902 9.25790 10.74:00359 | | 10.0070098 10. 7490197 ee 
1. | 9:2516F72 | 9.9929673 9.2587099 | 10.7412901 | | 10.0070327 | 10.7483228 Wis 
if | 92523729 | 9:-9929444 | |_9-2594285 | 19-7405715 | | 100070556 [197476271 1 
159.2530675 9.992921. 9. 2601401 J 10.7298 53910. 0070786 19.7469325 ; s ARON 
20 9.2537609 | 9.9928984 | | 9.2608625 | 10.7391375 | | 10.9071016 10.746239 WS 1 
21| 9.-2544532 | 9.9923753 9.2615779 | 1047384221. 190.0071247 | 10.7455468. BRA. 1 
22] 9.2551444 | 9.9928522 9.2622921 | 10. 7377079 | | 10.0071478 | 10.744853 56 Eg 
239.2558344] 9.9923291 | 92630053 | 10.7369947 | 109.0071799 | 10.7441656 1461 
24. 9-2565233 | 9-9928059 | | 92637173 | 10.7362827 | | 100071941 [1434752 _ Vid 
259.2572110 9.9927827 9.2544283 | 100.7355717 5 110.0072173 | 19. 0.7427 890. > A 1 
269.2578977 9.997595 9.2651382 [100.7348618 10.007 2405 10. 74219023 mill 
27| 9.2585832 | 9.9927362 9.2658470 [100.7341530 10.507263$ | 10.7414168' ff 9 | 
28| 9.2592676 | 9.9927129 9.2665547 | 109.7334453 10. 0072871 | 10.7407324 | | ARNE ' 
299.2599509 | 9.9926895 9.2672613 100.7327387 10.0073105 | 10.7402491 | 3 NM 
3 9.256339 | 9.9926661 9.2679669 | 19,7329331 | | 10.0073339 [10.739367 W 
31 9.2513141 | 9.9926427 9.2686714 |] 10. 7313286 10.0073573 | 10.7386859 | 2 e 
| 32 | 9.2619941 | $.9926192 9.2693749 | 10.7306251 10.00738c8 10. 7380059 W 
3 | 9.2626729 | 9.9925957 9.2700772 | 10. 7299228 10.074043 [100.7273271 100 
9.2633 507 9.9925722 | | 9.2707786 [1.72922 14 10. 007427810. 7366493 N 
9.2640274 | 9.99 25486 | 9.2714788 [10.728 5212] . 0074514] 10.73 59729 = 
9.2647039 9.9925250 — 22721780 10. 7278220 | 10,0074750 | 19.7352970 * 1 
9.2653775 9.992513 9.27 28762 10.271238 | | 10. 0074987 | 10.7346225 11 
9. 2660569 | 9.9924776 9.2735733 | 10. 7264267 10.0075 224 [ 10. 7339491 e 
9.2667232 | 9.9924539 9.2742693 | 19.7257306 | | 19.0075461 | 10,7332768 | C1498 1 
2.2673945 | 9-9924301 9.2749644 | 10.7250356 | | 10.0075699 | 10.7326055 Wi: 
9.2680647 | 9.9924963 | | 9:2756584 | 10.7243416| | 10.0075937 | 10.7319353 | 19 164 
9.2687338 9.9923824 9.263514 10. 7236495 10.0076176 | 107212662 | 10 | $148 
| 9.2694019 | 9.9923585 9.2770434 | 10. 7229566 | 10.0276415 | Io. 7305981 | 17 Ae 
9. 2700689 | 9.9923346 9.2777343 | 10. 7222657 | 10.0076654 | 10.72997911 | 16 | i | + | 
9.2707348 | 9.9923106 9.2784242 | 10.7215758 |. | 10.0076894 | 10.7292652 | 15 FIT 
0.2713997 | 9.9922366 | | 9.2791131 10.7 208869 | 10.0077134 | 107286003 | 14 IEG) 
9.2720635 | 9.9922626 | | 9.2798009 | 19.7201991 | 10.0077374 | 107275365 | 13. 1151 
9.727263 | 9.9922385 | | 9.2804878 | 10.7195122 | | 10.0077615 | 10.7272737 | 12. 14 
9.273388 999 22144] [94811736 10.7188264 | | 10.0077856 | 1072661201 (HWP! 
9.2740487 | 9.9921902 9.2818585 | 10.7181415 10.0078098 | 10.7259513 | 10 || . 
9.2747083 [9.992166 9.2825423 10.717477 10.0078340 | 10. 7252917 9 Thi 1 
9.2753669 | 9.9921418 9.2832251 | 19.7167749 | | 10.0078582 | 10.7246331 | 8 | 1 
| 9-2760245 | 99921175 9.2839070 } 19.7160930 | | 10.0078825 | 10.7239755] 7 TM 
9.2766811 | 9:9929932 | [9.2845878 | 19.7154122 | | 10.0079068 | 10.7233189 |. 6 nh 
| 9-2773366 | 99920689 9.2852677 | 10.7147323 | | 10.0099311 | 10.7226634 | 5 14 
9.2779911 | 99920445 9.2859466 | 10.7140534 | | 10.0079555 | 10.7220089 4 |} yl 
9.278644 5 9.9920 201 9.2866245 100.7133755 10.00 79799 10.721355 3 1 | 
9.2792970 | 9.9919956 9.2873014 | 10.7126986 I0.c080044 | 19.7207030 2 | 10 
9.2799484 | 9.9919711 9.2879773 | 10.7120227 | | 10.0080289 | 10.9200516 | 1 | 
aro 1 o 1enhrag? | [ancodeyie ] iogigarzy of 
I. Co-ine. L. Sine. Ls L. Co-Tang. 3, Tangent. L. Co-Secant. . Feen: M 1 
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| N. Sine. N. Co-Sine. N. Tangent. M. Co-Tang. N. Secant. N. Co-Secanc © 
1908090 [9816271 1943803 | 51445540 1018716 | 52408431 [77 
19109945 | 9815716 19463822 | 51365763 10187744 | 52330121 | <0 
1913800 | 9815160 1949841 | 51286224 10188321 52252050 5 
1916655 | 9814603 1952861 | 51206921 10188399 | 52174216 of; 
1919510 | 9814045 1955881 | 51127855 10139478 | 52096618 7 
1922365 | 9813486 1958901 | 51049024 10190058 52019254 2 
ne 1961922 [29720425 10190639 3194212354 
1928074 | 9812366 | 1954943 | 50892061 10191221 | 51865228 I 
1930928 | 9811805 1967964 | 50813928 10191804 | 51788563 | ;: 
1933792 | 9811243 1970986 | 50736025 10192388 | 51712128 
1936636 [9810680 1974008 | 50658352 10192973 | 51635924 
1939490 | 9810116 1977030 | 50580907 10193559 | 51559948 
1942344 þ 9809551 r 10194146 [1484199 
1945197 | 9808986 1983076 | 50426700 19194734 | 51408677 
1948050 | 9808420 1986150349933 10195323 | 51333381 

| 1950903 | 9807853. 1989124 | 50273395 10195912 51258309 
1953756 | 9807285 1992148 | 501970784 10196502 | 51183461 
1956609 | 9806716 1995172 | 50120984 | 19197093 51108835 
1959461 | 9806146 _1998197 | 50045111 | 10197685 | 51034431 
1962314 | 9805576 2001222 | 49969459 10198278 | 50960248 
1965166 | 9805005 2004248 | 49894027 10198872 | 50886284 | 
1968018 | 9804433 2007274 | 49818813 | 10199467 | 50812539 
1970870 | 9803860 | 2010300 | 49743817 I0200063 | 50739012 
1973722 | 9803286 2013327 | 49669037 I0200C60 | 50665701 
1976573 | 9802711. 2016354 | 49594474 10201258 | 59592606 
1979425 | 9802136 2019381 | 49520125 10201857 | 50519726 
1982276 | 9801560 2022409 | 49445590 10202457 | 50447060 
1985127 | 9800983 2025437 | 49372068 j 10203058 | 50374607 

| 1987978 | 9800405 2028465 | 49298358 10203660 | 59392367 
1990829 | 9799326 2931494 | 49224859 19204263 | 50230337 

| 1993679 | 9799247. j_2934523 | 49151570 10204867 | 50158517 
1996530 | 9798667 2037532 [49078491 19205471 | 50086907 
1999380 | 9798086 2040582 | 49005620 | | 10206076 | 50015505 
2002230 | 9797504 2043612 | 43932956 10206682 | 4994431! 
2005080 | 9796921 | 2046643 | 48860499 {| 16207289 | 49873323 
2007930 | 9796337 | 2949674 | 48788248 | 10207897 | 49802541 

| 2919779 | 9793752 _2052705 | 48716201 | 10208506 | 49731964 
2013629 | 9795167 | 2955737 | 48644359 19209116 | 49661591 
2016478 | 9794581 2058769 | 48572719 10209727 | 4959142) 
2019327 | 9793994 2061801 | 48501282 10210339 | 4952145; 
2022176 | 9793406 | | 2264834 | 48439045 10210952 | 49451687 
2025024 | 9792817 | 2067867 | 48359010 10211566 | 49382120 
2027873 |_9792228 | | 2070900 48288174 10212181 | 4931274 
2030721 | 9791638 | 2073934 | 48217536 10212797 | 49243586 

| 2933569 | 97910947 2076968 | 48147096 10213414 | 49174616 

| 2936417 | 9799455 | 2080003 | 48076854 10914032 | 4910584 | 15 
2039265 | 9789862 | 20383038 | 48006808 10214650 | 4903720 | 14] 

| 2042113 | 9789268 2086073 | 47936957 | 10215269 | 489688486 | 13 
2044261 2788674 2089109 | 47867300 | 10215889 | 48900700 | 12 
2047808 | 9788079 2092145 | 47797837 10216510 | 48832707 l 
2059655 | 9787483 2095181 | 47728567 | 10217132 | 48754997 | 19 
2053502 | 9736886 2098218 | 47659490 10219755 | 48697299 | 9 
20 56349 | 9786288 2101255 | 47590603 4 10218379 | 48629883 | $ 

i 2059195 | 9785689 | 2104293 | 47521907 } 10219004 | 48562657 | 7 
2952042 | 9785090 _2197331 | 47453401 10219630 | 48495621 |_< 
2064388 | 9784490 | 2110369 | 47385083 10220257 | 48428774 | 5 
2967734 | 9753389 | 2113407 47316954 10220885 | 48352114 | 4 
2070580 | 9783287 2116446 | 47249012 | 10221514 | 48295643 | 3 
2573426 | 9782684 2119485 | 47181256 10222144 | 48229357 | 2 
2076271 | 9732080 | 2122525 | 47113686 10222775 | 48163253 | * 
20117 | 9781476. 2125565 | 47946301 10233407 | 48097343 | — 

"YN. Co-Sine. |_N, Sine, | N. Co-Tang.| N. Tangent. | N; Co-Secant| N. Secant. N 
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Sf Sines, Tangents and Sean | 


12 
go "DEGREES. 7 rf 
I. Sine, | I. Ce-Sine. TD Tong L. Co-Tang. L. Secaut. | L.Co-vecant | 
9. 9.280 5988 88 | 9.95 9.991 9466. 9.2886523 | 10.71 13477. 1.0.0080534 | 10 > 7194012 50 
9. 2812483 9.9919220 9.2893263 | 10 7106737 10,0080780 | 10. 7187517 59 
9.2818967 | 9.9918974 9.2899993 | 10.7100007 o. oo8 1026 | 10,7181033 | 58 
9.2825441 | 9.9918727 | 9.2996713 | 10,7093287 10.0081273 | 10.7174559 | 57 
9.2831905 | 9.9918480 9.2913424 | 10. 7086576 10,0081520 | 10.7168095 | 56 
9.2838359 99918233 9.2920126 | 10, 7079374 o. oo8 1767 | 10.7161641 | 55 
9.2844503 } 9.9917986 9, 2926517 10.7073183 10,0082014 | 10.7155197 | 54 
92851237 | 9.9917737 9. 2933500 | 10,7066500 10.0082263 | 10.7148763 | 53 
9.2857661 | 9.9917489 9.2940172 | 10.70 59828 I0,0032511 | 10.7142339 | 52 
9.2864076 } 9.9917240 9.2946836 | 10.7053164 10.0082760 | 10.7135924 | 51 | 
9.2870450 |] 9.9916991 9.2953489 | 10.704651 I0,0083009 | 10.7129520 | 50 
9.2876875 |} 9.9916741 9.2960134 | 10.7039866 10.0083259 | 10.7123125 | 49 
9.2883260 | 9.9916492 9.2966769 | 10.7033231 [0,0083508 | 10.7116840 | 48 | 
9.2889636 | 9.9916241_ 9.2973395 | 10.7026605 10,0083759 [10.71 1036447 
9.289600 1 | 9,9915990 9. 2980011] 10. 7019989 o. oo 84010 10.7103999 | 46 | 
9.2902357 | 9.9915739 9.2986618 10,7013382 10,0084261 | 10.7097643 | 45 | 
9.2908704 j 9.9915438 9.2993216 | 10.7096784 10.0084512 | 10.,7091296 44 
9.2915040 | 9.9915236 9. 2999804 | 10.7000196 0. 08476410. 7084960 43 
9.2921367 9. 9914994 9.3906383 | 10.6993617 10,0085016 | 10.7078633 | 42 
9.2927685 99914731 9.3912954 | 10.6987046 19,0085269 | 10.79072315 | 41 | 
9:2933993 | 9.9914478 3-3019514 | 19.6980486 10.0085522 [10.706600 | 40 
9.2940291 | 9.9914225 9.3026066 | 10.697 3934 10.0035775 | 10.7059709 | 39 
9.2946580 | 9:9913971 - 9 3932609 | 10.6967391 10.0036029 | 10.7053420 | 38 
9.2952859 | 9.9913717 9.3239143 | 10.6960857 10 008624 | 10,7047141 | 37 
2.2959129 | 9:9913462 | | 9.3945667 | 19.6954333 | | (0.0c86538 | 10.7040871 38 | 
9-2965390 | 9.9913207 3: 93052183 10.6947817 10.00 86793 10.7034610 35 
92971641 | 9.9912952 | | 9.3058689 | 10.694131 J 10.0087048 | 10.7028359 | 34 
9.2977883 | 9.9912696 9.3065187 | 10.6934813 10.00873c4q ) 10,7022117 | 33 
9.2984116 | 9.9912440 9-3971674 | 19.6928325 | 10.008756 | 10.7015884 | 32 
9-2990339 | 9-9912134 9.3978155 | 10.6921845 19.0087816 | 10.7009661 | 31 
 9-2996553 | 9-9911927 9.3084526 10. 6915374 10. 0088073 10. 7003447 | 30 
9.3002758 | 9.9911670 9.3091088 | 10.6908912 100088330 10.6997142 [ 290 
93008953 9.991142 93097541 | 10.690245 10. oo 88588 [10.699047 | 28 
9. 3015140 9.9911154 9.5 103985 [10.689605 10. 0088846 10.6984860 | 27 | 
9.3921317 | 9.9910986 9.3110421 | 10.6889579 10.0089104 {| 10.69786g3 | 26 
9.3027485 | 9.9910637 9.3116848 | 10.6883152 19.0089363 | 10.6972515 25 
93933944 | 9:9910378 | 23123268 10.6876734 | | 10.0089622 | 10.6966356 | 24 
2-3939794 | 99910119 9.3129675 | 10.6870325 10,0089881 | 10.6960206 23 
9. 30459349. 9909859 9.3 136076 | 10,6363924 | 10,0090141 | 10.6954066 | 22. 
9-3052066 | 9.9909598 | | 9-3142468 | 10.0857532 | 10 0902 [0.0947934 | 21 
9.3058139 | 9.9999338 | | 9.3148851 | 10.6851149 o. oo | 10.6941811 | 20 
9˙3064303 | 9.9909077 93155226 | 10.6344774 10,9090923 | 10.6935697 | 19 | 
_9-3070407 | 9.9908815 2-3161592 | 10.63384098 | | 10.0091 185 | 19.6929593 | 18 
| 93976503 | 99998553 93167950 | 10.6B3:050 | | 100091447 | 10.6923497 [1 
9.3992590 | 9.9998291 | | 9.3174299 [10.682 5701 T10.0091709 | 106917410 | 16 | 
9.3088668 | 9.9908029 9.31806 40 110.5819360 10. 091971 10.6911332 | 15 | 
93994737 | 9.9907766 | | 93186972 | 10.6813028 | | 1.092234 10.6905263 | 14 
| 9-3100798 } 9.9907502 9.3193295 | 10.6896705 19.0092498 | 10.6899292 | 13 
| 9.3106849 | 9.9907239 9.3199611 | 10.680e0389 10,0092761 | 10.6893151 | 12 | 
9.3112892 | 9.9906974. 9. 3205918 10.794082 r0.0093026 [10.688718 [11 
9.3118926 | 9.996710 9.3212216 | 10.6787784 | | 10. 0093290 10.688 1074 | 10 
| 9-3124951 | 9.9995445 73218356 110.6781494 10,0093555 | 19.6875049 | 9 
9.3130968 | 9.9906180 | I 9.3224788 [10 6775212 10.0093820 | 10,6869032 | 8 | 
9.3136976 |} 99905914 9.3231061 | 10.6768939 10.0094086 | 10.5863024 | 7 | 
_9.3142975 | 9.9995648 9-3237327 | 10.6762673 19.0994.352 | 10.6857025 | 6 | 
| 9.3148965 | 9.9905382 9-3243584 | 10.6755416 10. 94618 10 6851035 *F] 
9.3154947 | 9.9905115 9-3249832 | 10,6750168 I0,0094895 106845053 a 
| 93160921 | 99904848 | | 9.3256073 | 10.6743927 | | $0.00951 52 10.6839079 | 3 
9.3166885 | 9.9904580 9.3262305 | 10.6737695 0.095420 | 10,.6833115 | 2 
9.3172841 | 9.9904312 9.3268529 | 10.6731471 10.009 5688 10.6827159 1 
9.328789 2228454 | 232747457 10.725255 10. 8.089726 1 10.6821211140 
L. Co-Sine. | I. Sine. 2. Cr-Tans. 28. L. Tangent. e 'L.Co Fecant. I. Secant, | M | 
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7 1 ABLE 6 of Natural 1. g 
3 12 DEGREES; 2 | N 
MI N. Sine. N Co- Sine. N. Tangent N. Co- Tang. N. Secant. |N.Co-Secant j 
._o | 2079117 | 9781476 2123565 47046301 19223407 | 48597343 | 60 
+1 | 2081962 | 99%0871 2128606 | 46979100 10224040 | 43031613 59 
2 | 2084807 | 9780265 2131647 | 46912083 10224673 | 47966066 58 
3 | 2087652 | 9779658 | 2134688 | 46845248 19225307 | 47900702 | 57 
4 | 2090497 | 9779050 | 2137730 | 46778595 19225942 | 47835520 | 56 | 
5 | 2093341 | 9778441 | 2140772 | 46712124 19226578 | 47770519 | 55 
6 | 2096186 | 9777832 | "2143514 | 46645832 10227215 | 47705699 | 54 
72099030 | 9777222 | 2146857 46579721 10227853 | 47641058 Try 
$ | 2101874 | 9776611 2149900 | 46513788 19228492 | 47576596 52 
9 | 2104748 | 9775999 2152944 | 46448034 10229132 | 47512312 | 5; 
1o | 2107561 | 9775386 2155988 | 46382457 10229773 a pom 50 
11 | 2110405 | 9774773 | 2159832 | 46317056 10230415 | 47384277 | 49 
| 12 | 2113248 | 9774159 | Conant B Ecuig ls nd 10231058 47320523 48 
1 21166 | 9773544 2165122 | 46186783 10231702 | 47256945 47 
| 14 | 2113934 | 9772925 | 2168167 | 46121908 19232347 | 47193542 | 46 
45 ö 2121777 | 9772311 2171213 | 46057207 | 10232993 | 47139313 | 45 
16 | 2124619 | 9771693 2174259 45992680 | | 19233640 | 47067256 | 44 
17 | 2127462 | 9771675 2177306 | 45928325 10234288 | 47004372 43 | 
18 | 2130304 | 9770456 | 2180353 | 45854141 | 10234927 | 46141660 42 
19 2133146 | 9769336 | | 2183400 45800129 | 10235587 45879419 TT 
' 20 | 2135988 | 9769215 | 2186448 | 45736287 10236238 | 46316748 40 
21 | 2138829 | 9768593 2189496 | 45672614 10236890 | 46754548 | 39 
22 | 2141671 | 9767970 2192544 | 45609111 10237543 4669251638 
1232144512 9767347 2195593 | 45545776 10238196 | 45630652 | 37 
24 | 2147353 | 9766723 2198642 | 45482608 10238850 |. 46568956 | 36 
25 | 2150194 | 9766098 2201692 | 45419608 10239505 46307427 35 
26 | 2153035 | 9765472 | 2204742 | 45356773 10240161 | 46446064 | 34 
27 | 2155876 | 9764845 2207793 | 45294105 10240818 | 46384367 | 33 
' 28 | 2158716 | 9764217 | + 2210844 | 45231601 | 10241476 | 4632383532 
. 29 | 2161556 | 9763589 | 2213895 | 45169261 10242135 | 45262967 | 31 
30 2164376 9762960 | 3216947 | | 45107085. 10242795 | 46202263 | 30 
31 | 2167236 | 9762330 2219999 | 45045072 10243456 | 46141722 | 29 
| 32 | 2170076 | 9761699 2223051 | 44983221 | 10244118 | 46081343 | 28 
33 | 2172915 9761067 2226104 | 44921532 10244781 46021126 | 27 
34 | 2175754 | 9769435 2229157 | 44860004 10245445 | 4596107c | 26 
35 | 2178593. 9759802 2232211 | 44798636 | 10246110 | 45901174 | 25 
36 | 2181432 | 9759168 - LSIST0T 1 4ATITS8D. | 10246776 | 45841439 | 24 
| 37 | 2184272 | 9753533 2238319 | 44676379 | 10247443 | 45781862 | 23 
| 38 | 2187110 | 9757897 2241374 | 44615489 10248111 | 45722444 | 22 
| 39 | 2189948 | 9757260 | 2244429 | 44554756 | | 10248780 | 45663183 | 21 | 
40 | 2192786 | 9756623 2247485 | 44494181 10249449 | 45604080 | 20 | 
41 | 2195624 | 9755985 2250541 | 44433762 { 10250119 4554513419 
42 | 2198462 [9733345 2253597 | 44373499 | 10250790 | 45486344 | 154 
| 43 | 2201300 | 9754706 2256654 | 44313392 | 10251462 | 454277099 | 17 | 
| 44 | 2204137 | 9754965 2259711 | 44253439 10252135 | 45369229 | 16 
145 | 2206974 | 9753423 | 2262769 44193641 10252809 | 45310993 | 15 
46 | 2209811 | 97527381 2265827 44133996 10253484 45252730 | 14 
| 47 | 2212648 | 9752138 2268885 44074504 | 10254160 | 45194711 | 13 
43 | 2215485 | 9751494 | 2271944 | 44015164 | 10254837 | 45136844 1| 
49 | 2218321 | 9750849 2275003 | 43955976 | IO255515 | 45079129 | I 
50 ] 2221158 | 9759203 2278063 | 43896940 10256194 | 45021565 [lo 
512223994 9749556 2281123 | 43838054 10256874 | 44964132 | 9 
' 52 | 2226830 | 9748909 2284183 | 43779317 | 10257555 | 44906889 | 5 
53 | 2229666 | 9748261 2287244 | 43720731 | 10258237 | 44349775] 7 
54 | 2232501 9747612 2290305 | 43562293 | 10258920 | 44792810 | © 
551 2235337 | 9746962 2293367 | 43694003 | 10259604 | 44733993 | 5| 
56 | 2238172 | 9746311 2296429 | 43545861 10260289 | 44679324 | 4] 
57 j 2241007 | 9745660 2299492 | 434837866 | 10260935 | 44622802 | 3 
53 | 2243841 | 9745008 2302555 | 43430018 10261662 | 44566428 | 2 
59 | 2246676 | 9744355 | 2305618 | 43372316 10262350 | 445101981 
| 60 | 2249511 | 9743701 | 2208682 | 43314759 10263039 | 444541151 2. 
oy N. Co-Sine. | N. Sine, | V. © 8 N. Tangent. IN. . N. Secant. b N. 
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anifici vines, Tangents, and Secants, 


Ran . 
M © Sine. . Ce-Sine. | D . Tangent, L. Co-Lang. |  L. Scan. . Co-JSecant. | 5. 
e eee eee ee | | 16.9095956 12882121, 25 
1 | 9:3184728 | 9.9903775 3280953 10.6719047 10.0096225 | 10:6815272 | 59 | 
2 | 9:-3190659 | 9.9903506 9.3287153 19.0712847 Io. 096494 I0.6809341 | 58 | 
3 | $-3195581 | 9.9993237 | 9.3293345 | 10.570665 5 10.0096763 | 10.6803419 | 57 | 
4 | 93202495 9:9902.967 9.3299528 | 10,6700472 10,0097033 | 19.6797505 | 56 
| 5 | 93208400 | 9.9902697 | 93395794 | 19.6694296 | | 10,0097303 10.6791600 | 55 
[_C | 93214297 | 9.9992426 | 9:3311872 | 10.6688328 | | 10.0097574 | 10.6785703 22: 
719.3220186 | 9.9902155 9.381 $031 | Lo 5681969 10. 0097845 110.6779814 J 53 
8 9.3 226066 9.9901883 9.33241 83 10. 5675817 | 10.00 981 17 10.677 3934 | 52 
9 | 9:3231938 | 9.9901612 9.3330327 | 10.5669673 10. 098388 | 19.6768062 | 51 
109.3237802 | 9.9901339 9.3 336463 | 10.66635 37 o. 098661 | 10.6762198 | 50 
11 | 9-3243657 | 9.9901067 9.3342591 [10.66 57409 10. oo98933 | 10.6756383 | 49 
13.1 23249595 | 9-9999794 | | 9.3348711 j_:2651259 | | 19.0099206 | 10.6750495 | 48. 
13 | 93255344 | 9.9900521 9.3354823 10. 6645177 10.099479 | 10:6744656 | 47 
I4 | 9-3261174, | 9.9900247 9.3360927 | 10.6639073 10:0099753 [10.67 38326] 46 
152.3265997 | 9.9899973 9-3397224 | 10.6632976 | | 10.0100027 | 10.873 3003 | 45 
16 | 9-3272BV11 | 9.9899698 a Eb, | 19.5626587 10.0100302 | 10.6727189 | 44 
179.3278617 9.98 99423 3379194 | 19.6620v806 I0.0I00577 10.6721383 43 
18 9.328446 | 9.9899148 4 2.328257 _10.6614733 j | 20. 0100852 _10.671 5584 | 42 
19 9.3290 205 9.9898 873 9.3391333 [10.668667 [10.101127 1.679794 41 
20 | 9-3295988 [9.9898 597 9.3 397391 | 19.6602609 10.0101403 | 10.6704012 | go 
21 | 9-3391771 | 9.9898320 9.3403441 10.6596559 | T0.0101690 | 10,5598:39 | 39 
229.3307527 9.9898043 9.3 409484 19.55 90516 1 .0101957 19. 6692473 | 38 
239.3313265 9.9897766 |. 9-3413519 | 10.65S4g81 10.0192234 | 10.C686715 | 37 | 
24. 312035 22327489 _2:3421546 | 10.6578454 | | 1.012511 | ro.663cg5S5 | 26 | 
25 | 9-3324777 9.9897211 | 9-3427566 10.6572434. 10.81 1027589 10.6675223 [l 33 
26 | 9-3330J11 | 9.9896932 9.3433 578 [10.6566422 Io. 103088 0. 5669489 | 34 
279.3336237 9.9896654 93439583 10.656094 17 10.102346 | to, 666776335 
289.3341955 9. 9896374 [9.3445 585 10.65 54420 10.103626 | 10.6658045 | 32 
299.3347665 9.789095 93451570 | 10.6548430 10,.0103905 | 10, 6652335 | 31 
3 1_2:3353368 | 9.98958i5 | 9-3457552 | 10.6542448 10.0104185 [ 10.6546632 | 30 
31 9.33 5982 9.9895535 9.34635TT7 10.6 536472 10. o 104465 | 10.6640938 | 29 
322.3364749 | 9.9895254 9-3459494 | 19.6530506 10.0104746 | 10.6635251 [28 
33 | 9:3370428 | 9.93894973 9-3475454 [10.65 24546 19.0105027 | 10.6629572 27 | 
34 | 93376099 99894692 9.3481407 | 10.6518593 10.0105308 | 10.6623901 | 26 | 
35 | 9-3381762 | 9.9894410 9.3487352 [ 10.6512648 190.0105590 | 10.6518274 | 25 
135 9.338741 8 _9.9894128 | $:3493290 | 10.6506710 10.0105872 182.6612582 | 24 
37 | 93393005 | 9.9893845 | | 9:3499220 | 10.6500780 | | 1o:0106155 10.565695 | 775" 
33 9-3398706 | 9.9893562 93505143 190.6494857 10. 0106438 19.660 1293 42 
399.3404338 9.9893279 9.3511059 I0.6488941 | | 10. 0106721 100.6595662 121 
409.3409963 | 9.9892995 ' 9:3516968 | 10.6483032 t0.0107005 10.659537 20 
41 | 9-3415580 9.9892711 9.3522869 L0.6477131 10. 01097289 10.6 584420 19 
ee | | 9:3528763 | 10.6471237 | | 1.010757; | 1066573815 | 18 
43 | 9-3426792 | 9.9892142 9-3534650 | 10.6465350 I0.0107858 1,6572208 17 
44 | 9-3432386 | 9.9891856 9.35403530 I0.6459470 10. 8144 106567614 | 16 
45 | 73437973 | $:9891571 | | 9.3546402 | 10.6453 598 10.0108429 | 10.6562027 | 15 | 
46 | 9-3443552 | 9-9891285 9.3552267 | 10.6446733 | I0.0108714 10. 65644814 
379.3449124 | 9.9890998 9.3558126 | 10. 6441874 | | 10. 0109002 | 10.6550876 [13 
49 9-34346 88 | $:9890711 _9-3563977 10.6436023 19,0109289 10.6545312 | 12 
49 | 92460245 | 9.9890424 | | 93569821 | 10.6430179 10.0109576 f 10.6539755 | 11 
509.3465794 | 9.9890137 | 9-3575658 | 10.64243 42 19.0100 867 | 10.6534206 | 10 
519.3471336 | 9.9889849 | 9.3531487 10.6418513 1o. 0110151 106528664 9 
52 | 9:3476870 | 9.9889560 9.2587310 I0.6412690 19.0TI0440 | 10.6523130 8 
539.3482397 | 9. 9889271 9.3593126 10.6406874 | 10.0110729 | 10.6517603 71 
34 [_9:3487917 9.9888982 9.35989 35 | 10. 6401065 10. 0111018 | 10.65120834 6 | 
55 9:3493429 | 9.9888693 9.3604726 190.6395264 10.111307 | 10.6506561 — 
56 93498934 9.9588403 | 9.3610531 * 10.6389469 10.0111597 10.6501066 | 4 
579.3504432 [9.988813 93616319 10.6383681 10.011 1887 | 10.6405563 | 3 
58 9.3 509922 [9.9887822 9.3622 100 [10.637700 10.0112178 10.649078 3 
599.3515405 9.988752 9.3 627874] 10.637 2126 10.112469 | 16, 0454595 i | 
4.99 93520880 9.9897239 | LATE SIS _10.6366359 100112761 | 10.6479120 | o| 
{.. Co ine. | L. Sine L Co-Tang.. 1 ET HE Tang ent. | 25 Co-Secane. 7 L. Srotne.. Af | 
F 5 77_DEGREES. 55 7 


hd — 


28 1 
4 T A 5 L k- of Natural and e 
MTN 577. — ö 
| N. Co- . 
ba 2249511 - I N. Ta gent. . Co-Tang. | | N. Sccant. N. N 
1442252345 9743701 2308682 | 43314759 1026303 — © 
6 . : — 
| 2 | 2255179 4742575 2311746 | 43257347 gr res 2424005 | 6o 
3 | 2258013 | 9741734 | inne 1026 5 4422 1760 5 
4 | 2260846 | 9741077 2317879 | 43142955 18815 44342382 | 58 
5 | 2263680 | 9740419 2320941 | 43085974 | 1026580 44286731 | 57 
6 | 2266513 | 9739760 2324007 | 43029136 19265805 | 44231224 | 56 
WY WATT Peay anna” Lhe | 7973 | 42972440 44175859} x 
7 | 2269346 | 9739100 ——— 4 10267194 9155 
8 227217 4 2330140 42915885 SEEMS | 34 
9 e 1 2333207 | 42859472 | 10 8 44065556 53 
10 | 2277844 | 9737116 i | ATBOTIOS % TE 40ef 
11 | 2280677 9736453 2339342 [42747066 | 850 "* 43955817 | 51 | 
12 | 2283509: 0735789 231575 42691072 1 6 N. 50 
13 | 2286341 | 9935124 2345479 | 42635218 3940638 | 4 
341 | 9735124 2248 | | 10271351 | 437922 4 
I4 | 2289172 5 348548 | 42579501 ISLET | 48 g 
162294835 9733125 235487 | 42468482 102 87 43023910 | 46 
17 | 2297666 | 9732 2357758 | 42413177 | 3 7 | 43629943 45 
18.3 2305497 5731708 n „ 
{ 19 | 2303328 | 9731118 N 10273602 43688674 
| 20 | 2306139 | 9730448 2366972 | 42248080 1 468861 1 [42 |- 
212308989 7 | 2370044 | 42193318 0276309 | 43415435 | 1 | | 
22 231 3 97 29777 | 2373! 16 42138690 10277017 433621 50 bn 
| 23 | 2314649 het $94 2376189 | 42084196 gee Yep 4332-996 | 39] | 
| 24 | 2317479 | 9727758 1 42029835 1 e F 
25 | 2320309 | 9727084 238527 LEED 0279839 | 160 2 
262323138 4104192151 305 — — 2 
272325967 1 2338485 | 41867546 1 4309771535 1 
28 | 2328796 | 9725056 2393 300. | 4183703: 10282001 . - 
29 | 2331625 | 9724378 2394635 | 41760011 1028271 42992867 33 T4 
32 | 2334454 | 9723699 j 2397701 1 42750440 188880 1 a 
33 2337282 972301 ; * 41652999 1 | Th 185 31 3 
7 9722339 2406 10284871 | 42784738 3 
33 | 2342938 | 9721658 406941 | 41546501 1028 4278473829 3 
21030 241001 I 0205591 | 42733929 | 28 | 2: 
33 —_— 9720976 1413697 5 none ann 42681443 f 
123485 7 144051 | 27] 3 
35 2 Ped 3 ene 11387719 1 04 4449 bo 5 
37 | 2354248 E En 1288480 l 2 
38 | 2357075 $47 v0 2422334 | 41282499 10289206 ie . 
39 | 2359902 9717355 2425414 | 41230079 1 44-8 42476402 | 23 | 3 
40 | 2362729 7 14773 41177784 15 8 22 3 
| 41 | 2365555 | 9716 31575 | 41125614 | Y & Bi 4c 
. 1 9716179 2434636 5 1929138) 42323943 | 20| * 
N 221. 2437737 | 41021649 Fenn 42 
44 1 pigs 4a Fee 2440819 | 4096 9852 ee EL 8 | 43 
15 | 2376859 | 9713. 2443901 | 40918178 10293572 | 42172606 | 1] 44 
„„ | 2446984 | 40866627 e i 45 
7 | 2332510 45554 ; 2450067 | 49815199. |. 1 e 1 
48 | 2385335 971 e ; 24531 51 40763892 1 42022380 14 47 
n 342. _2456235 | 49712707 8 41973509 | 3} 48 
710649 | 2459320 40661643 7237 | 41922940 12 Bag 
-o 12100084 9320 | 406616 2 7 8 49 
51 11582 e 2461495, 48616755 15 1 1 
2 | 2396633 ber 2465491 | 40559877 5 2 . i 
53 | 2359457 | 97078 2463577 | 40509174 $6447 41774438 52 
5a | 2402280 Aa 2471663 | 40453590 138985 ü ent 53 
55 2405104 1 45 2474750 | 40408125 19301368 2 | 7 54 
064 ee TS 7 
| 55 | 2477837 | 4935 e 55 
us net. 59 5 2480925 8 18 5 4157824345 56 
; 5 5 2413574 5 2484013 40257440 118 OR : 57 
| 59 | 2415396 — — — 2487102 | 49207446 1 . = 
60 | 2419219 | 9702 , 2490191 | 40157570 0394642 | 41432337 | | 59 
[== LL SERERLLS 2493280 | go107809 10305388 | 41353939 60 
. Sine. N. GiTan N — | 10306135 | 41335855 Bes 
8 8 1 5 Tangent. 8 N Co-Secant] N. N Secant. nt. | M 
| - | WIRES 


26 DECREES 
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* 


Artificial Sines, 1 — ad decades 29 
— DE CRE ES Fn k 
M L. Sine. L. C2-Sine, [| | L. . Tangent, | L. Co-Tang. L. Secant, | I.. Co Secant. | 
el 9. 3520880 9. _9.9887239 | 2.533641 10.6366359 I0,0112761 | Io, 6479120 60 
193526349 9-9886947 | | 9.3639401 | 10.6360599 | | 10:0113053 | 10:6473651 | 59 
2 | 93531810 | 9.9886655 9.3645155 I10.6354845 10.0113345 10.6468 190 58 
| 3 9.3537264 | 9.9886363 9.3650901-] 10.6349099 10,0113637 | 10.6462636 | 57 
4 | 9:3542710 | 9.9886070 9.3556641 | 10.6343359 | | 10.0113930 | 10:6457290 | 56 
519.3548150 | 9.9885776 9.3662374 | 10.6337626 19.0114224 | 10.6451850 | 55 
6 23533882 9.988 5482 9.356810 | 10,6331900 10,0I14518 | 109.6446418 | 54 
719.3559149 | 9.9885188 9. 3673819 10.632618 10.0 114812 10. 6440993 53 
849.3564426 | 9 9884894 93679532 10.6320468 10.01151006 | 10.6435574 | 52 
9193569836 9.9884599 9.368 5238 10,6314762 | | 10.011540 1 [ 10.6430164 | 51 
to | 93575240 | 9.9884303 9.3590937 | 10.6309063 10.0115697 | 10.6424.760 | 50 
11 | 9-3580637, | 9.9884008 5 3696629 | 10. 6303371 10,0115992 | 100.6419363 | 49 
129.3586027 9.9883712 | 9.3702315 | 10,.6297685. 10,0116288 | 10.6413973 | 48 
139.3591409 | 9.9883415 | | 9.3707994 | 10.6292006 I0,0116585 | 10.6408591 ay - 
14 | 9-3596785 | 9.9883118 9.3713667 ] 10.6286333 | Þ] 10,0116882 19,640321I5 | 46 
15 | 9-3602154 | 9.9882821 9.3719333 | 10.6280667 To.0117179 | 10,.6397846 45 
169.3607515 | 9.9882523 9.3724992 | 10.6275008 I0.0117477 | 10. 6392485 44 
17 | 9.3612870 | 9.9882225 9.3730645 | 10.6269355 10.0 117775 | 10.6387130 43 
18 | 9.3618217 9.9881927 9.373529 10.6 263709 10.118073 100.6381783 | 42 
199.3623558 9.9881628 9.3741930 | 10. 6258070 10.0118372 10.6376442 | 41 
20 | 9.3628892 | 9.9881329 9.374753 | 10.6252437 10.0118671 | 10.6371108 | 40 
21 9.3634219 9.9881029 9-3753190 | 10.0246810 10,0118971 | 10.6365781 | 39 
22 9. 3639539 | 9.9880729 93758810 | 10.6241190 I0.0119271 | 10.6360461 | 38 
23 | 9-3644852 | 9.9880429 9.3764423 | 10.6235577 10.0119571 | 10.6355148 | 37 
24 |_9:3650158 | 9.9880128 | | 9:3770030 | 10.6229970 | | 10.0119872 | 10.6349842 | 36 
25- 9.3655458 9.987 9826 9.377563t | 10,5224.369 10.0120173 | 10,.6341542 35 
269.3660750 9.9879525 9.3 781225 10.621875 10.0 120475] 10. 6339250 34 
279.3666036 9.9879223 9.3 786813 10.6213187 | 10.012077 10.6333964 | 33 
28 | 9-3671315 | 9.9878921 9.3792394 | 10.6207606 . 10.0121079 | 10 .6328685 | 32 
29 | 9.3676587 | 9.9878618 9.3797969 | 10.6202031 19,9121382 | 10.6323413 | 31 | 
30 | 9.3681853 99878315 9.3893537 | 10.6196463 | | 10,0121685 | 10.6318147 | 30 
| 31 | 93687111 | 9.9878012 | | 9.3809100 | 10,.6190900 |'| 10.0121988 | 10.6312889 | 29 | 
| 32 | 9:3692363 | 9.9877708 9.3814655 | 10.6185345  10.0122292 |. 10.6307637 | 28 
339.3697608 | 9-9877404 | | 9.33820205 10.6179795 10. 0122596  10.6302392 | 27 
34 | 9-3702847 | 9.9877099 | 9-3825748 | 10.6174252 100122901 106297153 26 
359.3708079 | 9.9876794 9.3831285 | 10.6168715 19,0123206 | 10.6291921 25 
25 93713304 9.9 9876488 9.33836816 19.6163184 | | 10.0123512 10.6286696 | 24 
37 | 9:3718523 | 9.9876183 9.384234 | 10.6157660 | | 10.0123817 | 10.6281477 [23 
38 | 9.3723735 | 9-9875876 | 9-33847858 | 10.6152142 | 19.09124124 [156.6276265 | 22 
39 | 9-3728940 | 9.9875570 9.385337 | 10.6146630 | | 10.0124430 | 10.6271060 | 21 
40 | 9.3734139 | 9.9875263 9.3858876 | 10.6141124 10.0124737 | 10.6265861 | 20 
| 41 | 9-3739331 |-9-9874955 | | 9-3864376 | 10.6135624 | | 10.0125045 19.6260669 | 19 
42 | 9.3744517_ 92874548 9.389869 0.5130131 10.0 125352 | 10, 6255483 | 18 
43 | 9:3749696 9.974339 | | 9:3875356 | 16.6124644 | [1.125661 | r0.6250304 | 17 | 
44 | 9-3754868 | 9-9874031 | | 9.3880837 | 10.6119163 | 10,0125969 | 10.6245132 16 
45 | 9.3760034 | 9.9873722 9.3886312 | 10.6113688 | | 10,c126278 10,6239966 | 15 
469.3765194 | 9.9873413 9.3891781 | 10.6108219 | 10.90126587 | 10.6234806 14 
47993770347 [9.987310 9.3897244 | 10.6102756 10,.0126397 | 10.6229653 | 13 
489.3775493 9.872793 | | 9:3902700 10.6097300 19.0127207 | 10.6224507 | 12. 
499.3780633 9.9872482 | | 9.3908151 | 10.6091849 | | 10.01427518 | 16,6219367 T 
59 | 9:3745767 | 9.9872171 93913595 10.6086405 10,0127829 | 10.6214233 | 10 
51 | 9.3790894 | 9.9971860 9-3919934 | 10.6080966 | | 10.0128140 | 10,6209106 | 9 
| 52 | 9.3796015 | 9.9371549 9.3924466 | 10.6075534 19.0128451 | 10.6203985 8 
539.3801129 | 9.95871236 9-392Q993 10.6070107 10.0128764 10.619881 7 
_34 1 93806237 | 9:9870924 | | 9.3935313 | 10.5064687 | | 10.9129076 | 10.6193763 | 6 | 
55 | 9:3311339-] 9.9870611 | | 9.3940727 | 10.6059273 | | 10.0129389 | 16.6188661 | 5 
56 | 9.3816434 | 9.9870298- 9.3946136 | 10.6053864 10.0129702 | 10.6185366 | a4 | 
57 | 9.33821523 | 9.9869984 9.3951538 | 10.6048462 1050130016 | 16,6178477 3 
589.3826605 [9.986967 9.3955935 | 10.6043065 10. 0130330 10.6173395 | 2 
59 | 93331682 | 99869356 | | 9.3962326 | 10.6037674 | | 10.0430644 | 10.6168318 | 1 
60 | 9.3836752 | 9.986904 1 9 3967711 10. 5032289 10. _10.9130959 | 10.6163248 | © 
IL. Co-Sine. | L. Sine. I II. Co-Tang. L. Co-Secant. cant. | T. Secant. | N 
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A T 411 1 of Natal aid 
: : 4 .DEGRBES  —© 1 
MIN. Line. N. Co- Sine ö N. Tangent | N. Co-Tang.] N. Fecant. N. N. Co. Jecan Tr 
© 2419219 9702957 2493280 [ 40107809 10306135 | 41335635 7 
11 2422041 9702253 2496370 | 46058165 10306883 41287487 | 50" 
2 | 2424863 [9701548 | 2499460 | 40008636 10397632 | 41239435 | 690 
3 | 2427685 | 9700842 2502551 | 39959223 19308382 | 41191498 | 5, 
4 | 2439507 | 9790135 2505642 | 39999924 10309133 | 41143675 | 36 
5 | 2433329 | 9699425 2508734 | 39860739 10309885 | 41095967 | 35 
6 | 2436150 | 9698720 2511826 | 39811669 10310638 | 41048374 | 54 
7 2438971 9698011 2514919 | 39762712, 10311392 410089357 
8 | 2441792 | 9697301 2518012 | 39713868 10312147 | 49953526 | 5, 
9 | 2444613 9696590 2521106 | 39665137 10312903 | 49906272 [f 
to | 2447433 | 9695879 | 2524200 | 39616518 10313660 | 40859130 50 
1142450254 9695167 2527294 | 39568011 19314418 | 4081210049 
12 | 2453974 9524454 _ 2530389 | 39519615 10315177 | 49765281 | ig 
13 | 2455894 | 9693740 2533484 | 39471331 10315936 | 40718374 my 
14 | 2458713 | 9693925 2536580 | 39423157 10316697 | 40671677 | 46 
15 | 2461533 | 9692309 2539676 | 39375084 19317459 | 49625091 | 45 
16 | 2464352 | 9691592. 2542773 | 39327141 10318222 | 49578615 44 
17 | 2467171 | 9690875 2545870 | 39279297 19318985 | 49532249 | 43 
18 | 2469990. 2590137 2748968 39231553 10319750 | 49485992 42 
19 | 2472809 | 9689438 | 2552066 | 39183937 10320516 | 40439844 1 
20 | 2475627 | 95388718 2555165 | 39136420 10321282 | 40393804 40 
21 | 2478445 | 9687993 2558264 | 39089011 10322050 | 49347872 | 39, 
| 22 | 2481263 | 9687277 2561363 | 39041710 10322818 | 40302048 | 38 
23 | 2484081 | 9686555 2564463 | 38994516 1323588 40256332 37 
242487899 | 9685832 2567563 | 38947429 10324359 | 49210722 | 36 
| 25 | 2489716 | 9685108 2570664 | 38900448 10325130 40165219 3) 
26 | 2492533 | 96843833 2573766 38853574 10325903 | 49119823 | 34 
27 | 2495350 | 9683657 2576868 | 38806805 | 10326676 | 49074532 | 33 
28 | 2498167 | 9632931 2579970 | 38760142 10327451 | 49029347 | 32 
29 | 2520984 | 9682204 2583073 | 38713584 10328227 | 39984267 | 31 
| 30 | 2503800 9681476 2586176 | 38667131 _10329003 | 39939292 | 3o. 
| 3! 2506616 9680747 | C0 2589280 38620782 10329781 39894421 29 | 
32 | 2599432 | 9680018 2592384 | 38574537 10339559 | 39849654 | 23 
{ 33 | 2512248 | 9679288 2595488 | 38528396 10331339 | 39804991 | 27 
34 | 2515963 | 9678557 | 2593593 | 38482358 10332119 | 39760431 | 26 
35 | 2517879 9677825 2601699 38436424 10332901 | 39715975 | 25 
36 2520694 | 9677092 _2604805 | 38390591. _10333633 | 39671621 | 24 
37 | 2523508 | 9676358 | 2607911 | 33244861 19334467 | 39627369 | 23 
38 | 2526323 | 9675623 2611018 | 38299233 10335251 | 39583219 | 22 
| 39 | 2529137 | 9674888 2614126 38253707 | 19336037 | 39539171 | 21 
1 40 | 2531952 9674152 | 2617234 | 38203281 _ | 10336823 | 39495224 | 20 
412534766 | 9673415 | 2620342 | 38162957 | 10337611 | 39451379 | 19 
| 42 | 2537579 | 9672677 2623451 | 38117733 10338399 | 39497633 | 18. 
43 | 2540393 9671938 2626560 38072609 10339188 39363988 | 17 
44 | 2543206 | 9671199 2629670 | 38027585 19339979 | 39320443 | 16 
45 2546019 | 9670459 2632780 | 37992661 10340770 | 39276997 | 15 
| 46 | 2543832 | 9869718 | 2635891 | 37937835 |. 19341563 | 39233651 | 14 
47 | 2551645 | 9868976 | 2639002 37893109 [ | 10342356 | 39190403 | 13 
48 | 2554458 [2568233 | 2642114 | 37848481 | 10343151 | 39147254 | 12: 
49 | 2557270 | 9667490 2645226 | 37803951 109343946 | 39104203 | I! 
50 | 2560082 | 9666746 2648339 | 37759519 19444743 | 39961250 | lo 
51 | 2552394 9666001 2651452 | 37715185 19345540 | 39913395 | 9 
52 | 2565705 | 9665255 | 2654566 | 37670947 , 10346338 | 38975637 | $ 
53 | 2568517 | 9654508 2657680 | 37626807 10347138 | 38932976 | 7 
' 54 | 2571328 | 9663760 2660794 31582783 10347938 | 38890411 | 5 
55 | 2574139 | 9663012 2663909 | 37538815 10348740 | 35847943 | 3 
56 | 2576950 | 9662263 | 2667025 | 37494963 10349542 | 38805570 | 4 
57 | 2579760 | 9661513 | 2670141 | 37451207 10350346 | 38763293 | 3 
58 | 2582570 | 9669762 2673257 | 37497546 10351150 | 38721112 | 2| 
59 | 2585381 | 9669010 2676374 | 37363980 19351955 | 38679025 | | 
60 | 2588190 | 9659258 2679492 | 37320508 10352762 | 386370333 
IN. Co-Sine. N. Sine. IN. Co-Tang. N. N. Tangent. IN. Co-Secant. N. Secant. M | 
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Artificial Sines, Tangents, and Secants. 


CRISES | 4 + 4.5 + © * $ — 
I. Sine. IL. Co-Sine. L. Tangent. EI. Co-Tang. I. Secant. L L. Co-Secant. | 
9:3836752 | 9.9869041 2:3967711 | 10.6032289 | 15.1359 1.613248 | 60. 
9.3841815 | 9.9368726 9.3973089 | 10.6026911 10.0131274 | 10.6158185 | 59 
9.3346872 | 9.9868410 9.3978463 | 10.6021537 10,0131590 | 10.6153127 | 58 
| 9-3851924 | 9.9868094 9.3933830 | 10.6016170 10.0131906 | 10.6148076 | 57 
9.3856969 | 9.9867778 9.3989191 | 10,6010809 10.0132222 | 10.6143031 | 56 
9.3862008 |] 9.9867461 9.3994547 { 10,6005453 10.9132539 10.6137992 | 55 
9.3867040 | 9.9867144 9.3999896 | 19.6000104, 10. ol 32856 10. 6132960 21 
9.387 2067 | 9.9866827 9.400 5240 | 10. 5994760 10 0133173 106127933 53 
9.3877087 9.9896509 9.4010578 10. 5989422 10.01 33491 10.6122913 2 
9.3882101 | 9.9866191 9.491591o | 10.5984090 10.0133809 | 10.6117898 | 51 
| 9.3887109 | 9.9865872 9.4021237 | 10.5978763 10.0134128 | 110.6112891 50 
9.3892111 | 9.9865553 9.4026558 | 19.5973442 10.0 134447 | 10.6107889 | 49 
9.3897106 | 9.9865233 | | 6.4031873 | 10.5968127 | | 190134767 | 10.6102394 | 43 
9. 9.390 2096 9.9864913 9.4937182 | 10.5962818 | | 10.0135087 | 10.097904 | 47 
9.3997079 | 9.9864593 9.4042436 | 10.3957514 | | 109135407, | 10.6092921 | 46 
9.3912057 | 9.9864273 9.4047784 | 10.5952216 | | 10.0135727 | 10.6087943 | 45 
9.3917028 | 9.9863952 9.4953076 | 19.5946924 10.0136048 | 10.082972] 44 
381159 9.9863630 9.405 8363 | 10. 5941637 100136370 | 100.6078007 | 43 
9.3926952 9.9863308 J 9.4063644 | 10.5936356 10.0136692 | 10.6073045 2 
9.3931905 | 9.9862986 9.4068919 | 10.59310B81 10.01370I4 | 10.6068005 | 41 
9.3936852 9. 9862663 9. 4074189 10.59 258111 19-0137337 105063148 40 
9.941794 | 9.9862340 9.4079453 | 19.5929547 10.0137660 | 10.6053206 | 39 
9.3946729 | 99862017 9.4284712 | 10.5915288 10,9137983 | 10.6053271 | 38 
9.3951658 | 0.9861693 | | 9.4089965 | 1. 5910035 10.0138307 | 10.6043342 | 37 
9.3956581 | 9.9861369 | | 9.4995212 | 2.59914788 10.0139631 | 10.60434I9 | 36 
9.3961499 | 9.9861045 3.4100054 | 19.5899546 10.0133955 | 10.6033501 | 35 
9.3966410 | 9.9860720 9.4105690 | 10.5394310 10.0139280 | 10.6033590 | 34 
93971315 | 99860394 9.4110921 | 19.5839079 19.0139606 | 10.6025635 | 33 | 
9.3976215 | 9.9860069 9.4116146 | 10.5883854 10.0139931 | 10.6023785 | 32 
9.3931109 | 9.9859742 9.4121366 | 10.5878634 10.0140258 | 10.6018891 | 31 
9.3935996 | 9.9859416 9.4126581 10.5873419 | | 19.01405384 | 10.6014004 | 30 
9.3990878 | 9.9859089 9.4131739 | 1e.586$211 | | 10.0140911 | 10.6009122 | 29 
9.3995754 | 9.9858762 9.4136993 | 10.5863007 | | 10.0141238 | 10.6004.246 | 28 
9.4000625 | 9.9858434 9.4142191 | 10.5857809 | | 10.0141566 | 19.5999375 | 27 | 
9.4005489 | 9.9858106 | | 9.4147383 | 19.5852617 | 10.0141594 | 10.5994511 | 26 
9.4010348 | 9.98 57777 9.4152570 | 10.5847430 I0.014222.3 | 10.5989652 | 25 
| 9.4015201 | 9.9857449 | | 9:4157752 | 19.5842248 | | 100142551 | 10.5954799 | 24 
9.4020048 | 9.9857119 9.4162928 | 10.5837072 10.0142881 | 10.5979952 | 23 
9.4024889 | 9.9856790 9.4168099 | 10.58319o1 | | 19.90143210 | 10.5975II1 | 22 
9.4029734 | 9.98 56460 9. 4173265 100.5826735 190.014.3540 [100.5970276 21 
9.40 34554 9.9856129 994178425 10.5821575 10. 0143871 | 10.5965446 | 20 
9.4039378 | 9.9855798 9.4183580 110.5816420 10.014420 2 | 10.5960622 | 19 ] 
9.4044196 | 9.9855467 | | 9.4188729 | 10.35811271 | | 10.0144533 | 10.5955804 | 15. 
| 9.4049009 | 9.9855135 9.419387, | 10.5806126 10.0144865 | 10.5950991 | 17 
9.4053816 9.98 54803 9.4199013 | 10.5 800987 110.0145197 [100.5946184 | 16 
9. 4058617 9.985447 9.4204145 | 10.795854 10,0145529 | 10.5941383 | 15 | 
9.4963413 | 99854138 9.4209275 | 10.5790725 | | 10.0145862 | 10,5936587 14 
0.4068203 | 9.9853895 9.4213398 | 19.5785602 | | 10.0146195 | 10.5931797 | 13 ] 
9.4972987 | 9-9853471 | | 94219515 10.5780485 | | 10.0146529 | 10.5927013 [12 
919.4077766 | 9.9853138 | | 9-4224628 | 19.5775372 10.0146862 | 10.5922234 | 11 
9.4082539 9.9852803 9.4229735 10. 5770265 10.0147196 110.5917461 | 10 
9.408306 [9.98 52468 9.4234838 | 10. 5765162 | 10.0147532 | 10.5912694 | 9 
9.409 2068 | 9.9852133 | | 9-4239935 | 19.5760065 19.0147867 | 10.5907932 | 8 
9.4096824 | 99951798 9*4245026 | 19.5754974 0. 0448202 | 10.5903176 | 7 | 
5.4101575 | 9-9851462 | [9.423113 | 10.5749887 | | 100148538 | 10.5898425 | 6 
8105320 | 9.9851125 | | 9.4255194 | 10.5744806 | | 10.0148875 | 10.3893680 | 5 
9.8111059 | 9-93850789 9.4260271 | 10.5739729 | | 10.0149211 | 10.5888941 | 4 
9.8115793 | 9-9859452 | 9.4265342 | 19.5734558. 10.0149548 | 10.5884207-| 3 
9.0120522 J[9.9850114 9.4270408 | 10.5729592 10.0149836 10.5879478 2 
9.8125245 99849775 9.4275469 | 10.5724531 | | 19.0150224 | 10.874755 | 1 
9.129962 9.9349438 | 24280525 100.5719475 10. ol 50562 1.58708 0 
L. Co- ine I. Sine. L. HS ; Tangent. L. Co-Secant. | L. Secant. Z 
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A TABLE of Natural and Ty 
| 14 DEGREES en 
ne, N. Co-Sine. IN, Ta-gent.| I. Co-Tang. N. Secant. N. Co-Secanti © 
1538190 | 9659258 1_2079492 | 37320550 10352762 10 
I | 2591000 | 9658505 2682610 | 37277131 10353569 38595135 
2 | 2593810 | 9657751 2685728 | 37233847 19354378 | 38553332 
3 | 2596619 | 9656996 2688847 | 37190658 10355187 38511622 
4 | 2599428 | 9656240 2691967 | 37147561 10355998 | 38470005 
5 | 2602237 | 9655483 2695087 | 37104558 10356809 38428482 
— | 2605045 | 9654726 2698207 | 37061648 10357621 | 38387051 
7 | 2607853 | 9653968 2701328 | 37018830 10358435 38345713 EY 
8 | 2610661 | 9653209 2704449 | 36976103 10359249 | 38304467 
9 | 2613459 | 9652449 2707571 | 36933469 | 10360065 | 38263313 
I9 | 2616277 | 9651688 2710693 | 36890927 10360881 | 38222251 
Il | 2619085 | 9650927 2713816 | 36848475. 19361699 | 38121280 
| 12 2621892 96501653 2716940 | 36806115 | 10362517 38140399 
13 | 2624699 | 9649402 2720064. | 36763845 10363337 38099610 
14 | 2627506 | 9648638 2723188 36721665 10364157 | 38058911 
15 | 2630312 | 9647873 2726313 | 36679575 10364979 | 38018301 
16 | 2633118 | 9647107 2729438 | 36637575 10365601 | 37977782 
17 | 2635924 | 9546341 | 2732564 | 36595665 10366625 37937352 
12] 26387305 9649374. 2735690 | 36553844 19367449 | 37897011 
I9 | 2641536 | 9644806 | 2738817 | 36512111 10368275 37856760 | 
| 20 | 2644342 | 9644037 2741944 | 36470467 10369101 | 37816596 | 
| 21 | 2647147 | 9643267 2745972 | 36428911 19369929 | 37776522 | 
| 22 | 2649952 | 9642497 2748201 | 36387444 10370757 | 37736535 | 
23 | 2652757 | 9641726 | 2751330 | 36346064 10371587 37696636 © 
an nnd LB og ed; 2754459 | 36304771 | 10372417 | 37656824 2 
2 2658365 | 9640181 2757539 | 36263566 | 10373249 37617100. 
| 2661169 | 9639407 2760719 | 36222447 3 | 19374982 | 37577462 S 
2663973 | 9638633 | 2763850 | 36181415 |] 19374915 | 37537911 2 
| 2566777 | 9637858 | 2766981 | 36140469 | 19375750 | 37498447 2 
2669581 | 9637082 | | 2770113 | 36099609 10376585 | 37459068 | 
> | 2872354 | 9636305 [_2773245 | 36058835. 10377422 | 37419775 * 
2675187 9635527 IH | 2776378 | 36018146 10378260 | 37380568 . 
2677989 | 9634748 2779512 | 35977543 10379098 | 37341446 | | 3 
2680792 | 9633969 | 2782646 | 35937024 10379938 | 37302409 3 
2683594 | 9633189 2785780 | 35896590 10380779 | 37263457 3 
2686396 | 9632408 | | 27388915 | 35856241 | 19381621 | 37224589 2 
| 2639198 | 9631626 2792050 | 35315975 10382463 | 37185805 | _ 
2692000 | 9630843 | 2795186 | 35775794 10383307 | 37147105 
| 2594891 | 9630059 2799322 | 35735696 | 10384152 | 37108489 13 
2697602 | 9629275 | 2801459 | 35695681 | 10384998 | 37069956 | 4 
| 2790403 | 9628490 | 2904597 | 35655749 | 10385844 | 37031506 4 
| 2703204 | 9627704 | 2807735 35615900 10386692 | 36993139 4 
| 2706004 | 9626917 2810873 | 35576133 10387541 | 36954854 * 
| 2708805 | 9626130 2814012 | 35536449 10338391 | 36916652 4 
2711605 | 9625342 2817152 | 35496846 10389242 | 36878532 4 
2714404 | 9624553 2820292 35457325 10390094 | 36840493 4 
12717204. 9623763 | 2323432 | 35417886 10390947 | 36802536 | 4 
| 2720003 | 9622972 | 2926573 | 35378528 10391800 | 36764660 
2722802 _ 9622180 2829715 33339251 19392655 | 36726865 
2725601 | 9621387 | 2832857 | 35390054 10393511 | 36689151 
2723400 | 9620594. 2835999 | 35260938 19394368 | 36651518 
| 27311983 | 9619800 | 2839142 35221902 10395226 | 36613964 
2733996 | 9619005 2842286 35182946 10396085 | 36576491 
2736794 | 9618209 2845430 | 35144070 19396945 | 36539997 | 7 
DD 482315272. Earn 
2742390 | 9616616 2351720 | 25066555 | 10398669 | 364.64545 
2745187 | 9615818 | 2854866 | 25027916 19399532 | 36427392 
] 2747984 | 9615019 2858012 | 24989356 10400396 | 36390315 | 
| 2750731 | 9614219 | 2B61159 | 24950874 | 10401261 | 36353316 
2753578 | 9613418 2864306 | 24912470 | 10402127 | 36316395 
2735374 | 9612617 2867454 | 24874144 I9402994 | 36279553 
N. Co-Sine.] N. Sine, | N. Co-Tang.] N. Tangent, N. Co-Secant.| N. Secant. 
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Artificial Sins, Tangents and Secants. 


— — v́j Da 


—— 


i £2 i..10 DEGRERS. | 3 
M L. Sine, | L. Ce-Sine. L. Tangent, | L. Co- Tang. L, Secant, L. Co Secant. | 
"os. 9.412990 _9.9849438 | 2.4280523 10.5719475 10.015062 10 587003 | 60 
i | 9.4134674 | 99849099 9.4285575 | 10.5714425 | | 19-0150901 | 10,5865326 | 59 
2 | 9:41 39381 | 9.9848760 9 4290621 | 10.5709379 10,0151240 | 10.5860619 | 58 
3 | 9-4144082 } 9.9948420 9.4295661 | 10.5704339 10.0151580 | 10.5855918 | 57. 
4| 5: 4148778 | 9.9848081 9 4300697 | 10.5699303 Io.0151919 | 10.5851222 | 56 
519. 4153463 | 9.9347740 9.4395727 | 10.5694273 10.01522%0 } 10.5946532 | 55 
6 | 9:4153152 9.984740 9-43 10753 | 10.5689247 10.0 15 2600 | Io, 5841848 54 
— | 9.4162832 9.984709 9.4315773 | 19.5684227 10.0152941 | 10.5837168 | 53 
$ | 9.4167506 | 9.9846717 9.4320789 | 10.5679211 10.01532353 | 10.5832494 2 
91 9-4172174 | 9.9846375 9.4325799 | 10.5574201 I0.0153925 | 10.5827326 | 51 
1094176837 9.9846033 9.43308o4 | 10.56691956 10.0153967 | 10.5823163 | 50 
11 9. 4181495 1 9.9845690 9.4335805 | 10.5664195 10.0154310 j 10.5818505 | 49 
i2 | 9.4186148 | 99845347 9.4340800 | 10.5559200 10.0154653 | 10.5813852 | 48 
13 | 9-4190795 | 9 9345004 9.4345791 10.565 4209 10.0 154996 10. 5809295 | 47 
149.4195436 9.984466 4350776 [1.549224 1. 0155340] 10. 5804564 | 46 
15 | 94200073 99844316 94355757 | 10:5644243 10.9155684 | 10.5799927 | 45 
16 | 9:4204704 |} 9.9843971 9.4360733 | 19.5639267 10.0156029 | 10.5795296 | 44 
17 | 9.4209330 9.9843626 9.4365704 | 10.5634296 10.0156374 | 10.5790670 | 43 
18 | 9-4213950 | 9.9843251 | | 9.4370670 | 19.5629330 | | 10.0156719 | 10.5786050 | 42 _ 
19 | 9.4218566 } 9.9842935 9.4375631 | 10.5624369 | | 10.0157065 | 10.5781434 | 47 
20 | 9.4223176 } 9.9842589 9.4380587 | 19.5619413 19.0157411 | 10.5776824 | 40 
21 | 9.4227780 | 9.9842242 9.4385538 | 10.5614462 10.0157758 | 10.5772220 | 39 | 
22 | 9.4232380 | 9.9841895 94390485 | 10.5609515 10.01581c5 | 10,5767620 | 38 
23 | 9-4236974 | 9.9841548 9.4395426 | 10. peri 10.0158452 | 10,5763026 | 37 
249.4241563 | 9.9841200 | | 0.4400363 | 19.5599637 | | 10.0158800 | 10.5758437 [35 
25 | 9.4246147 | 9.9840552 94405295 10.53 94705 10.159148 10.575383 | 35 
269.4250726 9.9840 503 9.4410222 | 10.5589773 10.0159497 | 10.5749274 | 34 
27 | 944255299 | 99340154 9.4415145 | 10.5584555 10.0159945 | 10. 5744701 | 33 
28 | 9.4259867 | 9.9839805 944202 | 10.5579938 10.0160195 | 10.5740133 | 32 
29 | 9.4264430 |:9.9839455 9.4424975 | 10.5575025 | | 19.0160545 | 10.5735570 | 31 
| 32 | 9.4268988 | 9.9839105 9-4429883 | 10.5570117 10.0 160895 | 10.5731012 | 30 
31 | 9.4273541 | 9.9338755 | | 9.4434786 | 10.5565214 | | 10.0161245 | 10.5726459 | 29 
32 | 9.4278089 | 9.9838404 | |] 9.4439685 | 10.5560315 Io.o161596 | 10,5721911 | 28 
| 33 | 9.4282631 | 9.9538052 3.4444579 | 19.5555421 10.0161948 | 10.5717369 | 27 | 
34 | 9.4287169 | 9.9537701 9.4449468 | 10. 5550532 10.0 162299 | 10. 57128314 26 
359.4291701 [9.987348 9 4454352 | 10.53545648 | 10.0162652 | 10. 5708299] 25 
.36 |. 94296228 | 9.9836996 | | 94459232. 1 10.3540768 | |} 10.0163004 | 10.5703772 þ 24 
379.4300750 | 9.9836643 9.44641097 | 10.5535893 10.0163357 | 10.5699250 | 23 
389.4305267 | 9.9836290 9.4468978 | 10,5531022 10-0163710 | 10.5694733 | 22 
39 | 9.4309779 | 9.9835936- 9.447 3843 | 10.5526157 10.0 164064 | 10,5690221 | 21 
49 | 9.4314286 |} 9.9835582 | | 9.4478704 | 10.5521296 10 0164418 | 10.5685714 | 20 
4t | 9.4318788 | 99835227 9.44383561 | 10.5516439 | | 10.0164773 | 10. 5681212 19 | 
42 | 9.4323285 | 22834872 9.5488413 10.5511587 1.016128 10. 5676715 | 18 | 
339.4327777 | 9.9834517 9. 4493260 | 10.5506740 | | 10.016548: | 10.3672223 | t7 
44 | 9.4332264 | 9.9834161_ 9.4498102 [10.5 501898 10.0 165829] 10. 566773616 
459.4336746 | 9.9833805 94592940 | 10.5497060 10,0166195 | 10.5663254 | 15 
46 | 9:4341223 | 99833449 | | 94597774 | 19.5492226 19.0166551 | 10.5658777 | 14 
1 47 | 9.4345694 | 9.9833092 9.4512602 | 10.5487398 10,0166908 | 10.5654306 | 13 
Af | 94359167 | 99939735 | - 1 9-4317437 1 1o-gata173 | | rovierade 3 io o6opbig | in] 
49 | 9.4354623 | 9.9932377 | | 94522246 | 10.5477754 10.0167623 | 19,5645377 | 11 | 
| 50 | 9.43 59080 9.9832019 94527061 140.5472939 100.0167981 Io, 5640920 IO 
51 | 9.4363532 | 9 9831661 9.4531872 | 105468128 10. 0168339 [10.56 36468169 
529.4367980 þ 9.9831302 9.4536678 | 10.5463322 | | 10.0168698 10.563 2020 | 8 
53 | 9.4372422 | 9.9539942 9.4541479 | 19.5458521 (0,0169058 | 10,562757B] 7 | 
34 | 9.4376850 | 9.9830583 | | 9.4546276 | 10.5453724 | | 10.0169417 | 10.5623141 | 6 
559.4381292 9.98392 23 9.4551069 | 19.5448931 10.0169777 | 10.5618708 | 5 
56 | 9.4385719 | 9.9829862 9.4555357 | 10.5444143 10,0170138'] 10.5614281 4 þ 
57 | 9.4390142 | 9.9829501 9.4560641 | 10.5439359 10.0170499 | 10.5609858 | 3 
58 | 9.4394560 | 9:9829140 9.4565420 | 19.5434580 10,0170860 | 10.5605440 | 2 | 
59 | 94398973 | 9.9928778 9.4570194 | 10.5429906 | | 10.017I222 | 10.5601027 r | 
6o | 9.4403381 | 9.9323416 | | 9:4574964 | 10.5425036 10.0171586 | 10.5596619 | © | 
II. Sine. L. Sine, | | L:Co-Tang. | L. Tangent, | | L.Co-Secant,| T. Secane., | M- 
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A TABLE of Natural and 


34 
* 16 DEGREES. | 5 
N Sine. N. N. Ce- Sine. | N. Tangent N. Co- Tang. | | N. Secant. N. Cordes. 5 
o | 2756374 9612617 2867454 | 34874144 | 10402994 36279553 50 
11 2759170 | 9611815 2870602 | 34835896 10403863 | 36242788 8 59 
2 | 2761965 | 9611012 2873751 | 34797726 10404732 36206101 | 58 
3 | 2764761 | 9610208. 2876900 | 347 59632 | 12405602 1 36169490 | 57 
4 | 2767556 | 9609403 28800 50] 34721616 10406473 | 36132957 | 36 
5 | 2770352 | 9608598 2883201 | 34683676 10497346 | 36096501 55 
6 | 2773147 [_9607792 _2586352 | 34645513. 10408219 | 36060121 | 5, 
| 7 | 2775941 | 9606585 | 2839593 | 34608026 10499094 | 36023818 | 537 
g | 21778736 | 9606177 2892655 | 34570315 10499969 | 3598759052 
9 | 2781530 | 9605368 2895808 | 34532679 10410845 | 35951439 | 51 | 
10 | 2784324 | 9604558 2898901 | 34495120 10411723 | 35915363 | 50 
' 11 | 2787118 9503748 2992114 | 34457635 10412601 | 35879362 | 49 
( 12 | 2789911 | 9602937 2905268 | 34420226 | 40413481 | 35843437 | 48 | 
WE 2792704 9602125 2908423 [34382891 10414362 35807586 my 
14 | 2795497 9601312 2911578 | 34345631 19415243 | 35771810 46 
15 | 2798290 9600498 2914734 | 34303446 10416126 35736710845 
16 | 2801083 | 9599684 2917890 | 34271334 | 10417009 | 35700481 | 4z 
17 | 2803875 | 9595869 | 2921047 | 34234297 10417894 | 35664923 | 43 
18 | 2806667 9598053 2924205 | 34197333 | 10418780 | 35629448 | 42 
19 | 2809459 | 9597236 2927363 | 34160443 | 19419657 | 35594042 | a1 
20 | 2812251 | 9596418 2930521 | 34123626 [0420554 | 35558710 | 40 
21 | 2815042 | 9595600 2933680 | 34086882 10421443 | 35523459 | 39 | 
22 | 2817833 | 9594781 2936839 | 349250210 10422333 | 35458263 | 38 
23 2820624 | 9593961 2939999 | 34013612 10423224 | 35453149 | 37 
24 | 2823415 | 9593149 | 2943160 | 33977955 10424116 | 35418107 | 36 
25 | 2826205 | 9592318 2946321 | 33940631 10425009 | 35383138 | 35; 
26 | 2828995 | 9591495 2949483 33994249 | 19425993 33348240 34 
27 | 2331785 | 9590672 2952645 | 33867938 10426798 | 35313414 | 33 
28 | 2834575 | 9559848 2955808 | 33831699 10427694 | 35278660 | 32 
| 29 | 2837364 | 9589023 2958971 | 35795531 10428591 | 35243977 | 31 
30 | 2840153 | 9588197 2962135 33759434 19429489 |_35209365 (3 
31 | 2842942 | 9587379. 2965299 | 33723408 10430388 35174924 | 29 
32 | 2845731 | 9536543 | 2963464 | 33687453 10431289 | 35140354 | 28 
33 | 2848520 9585715 2971630 | 33651568 1 10432190 | 35105954 | 29 | 
} 34 | 2851308 | 9554886 | 2974796 33615753 10433592 | 35971625 | 26 
35 | 2354096 | 95584056. | 2977962 | 33590008 19433995 | 35937365 | 25 
36 | 2356884 | 9583225 | 2981129 33344333 FO4314990 | IS9OIT7I 114 
37 | 2859671 | 9582394. 2984297 33508728 10435805 | 34969055 | 23 
1382862458 | 9581562 2987465 | 33473191 | 10435712 | 34935004 | 22 
39 | 2865245 | 9580729 2990634 | 33437724 10437619 | 34901023 | 21 
40 | 2868532 | 9579895 2993803 | 33402326 10438528 | 34867110 | 20 
41 | 2876819 | 9579060 2996973 | 33366997 10439437 | 34933267 | 19 
42 | 2873605 | 9578225 | 200144 33331736 | 104409348 | 34799492 | 18. 
43 | 2375391 | 9577359 1 3903315 33296543 10441259 | 34765785 | 17 
44 | 2879177 | 9576552 3006486 | 33261419 10442172 | 34732146 | 16] 
45 | 2381963.| 9575714 , 3009658 | 33226362 10443936 | 34698576 | 15 
46 | 2884748 | 9574975 | ; Zo 12831 | 33191373 10444091 | 34655073 | 14 
47 | 2387533 | 9574935 | 301604 | 33156452 10444917 | 34631637 | 13 
48 | 2890318 | 9573195 3019178 | 33121598 10445833 {| 34593269 | 12 
49 2893103 | 9572354 | 3922352 | 33086811 10446751 | 34564969 | 1! 
| $o | 2895537 | 9571512 3025327 | 33952091 10447670 | 34531735 | 19 
' 51 | 2898671 | 9570669 3028703 | 33017438 | 10448590 | 34498563 | 9} 
52 | 2901455 | 9569825 3031979 | 32982851 10449511 | 34465467 | 5| 
{34 | 4904539 9568981 3035055 | 32949330 | 10459433 | 34432433 | 7 
54 | 2507022 | 9568136 30392732 | 32913$76 10451257 34399465 | © 
5 | 2909805 | 9567290 3041410 | 32879487 10452281 | 34365563 | 5 
$ 56 | 2912588 | 956644 3 3944588 | 32845164 10453206 | 34333727 | 4 
57 | 2915371 | 9565595 3047767 | 32810907 | 10454132 | 34399956 | 3 
53 | 2918153 | 9564747 3050946 32776715 | 10455060 | 34263251 | 2 
5G | 2929935 | 9463898 30954126 | 32742588 10455988 | 34235611] 1! 
| 6o | 2923717 | 9563048 3957307 | 32708526 10456918 | 34203936 | 2 
| IN Co-Sine.| N. Sine. N. . Co-Tang. N. I. Tangent, N. Co-Secant. N. Secant, t | M | 
F 23 DEGREES. pI . 
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— Sines, Tangents, and Secants. 


300. "56 DEGREES, _ | 
. . Line. E Co-Sine. Ls Tangent. I.  Co-Tang. . Secant. IL. Co-Secart. | | 


—— —— 


9.443381 9.—28⁴ 9.474964 10. 542536 10. 15.171584 10. 5596619 60 


9.4407784 | 9. 9828054 9. 457973010. 5420 270 110.0171946 | 10.559 221659 
9.4412182 9.982769 1 | | 9.4584491 [10.541550 | | 19.0172309 | 10.5587818 58 
9.4416576 | 9.9827328 | | 9.4589248 | 10.5410752 10. 0172672 | 10.5583424 | 57 
9.4420965 | 9.9826964, 9.4594001 | 10. 5405999 10.0173036 | 19.5579035 | 56 
9-4435349 9.982660 94598749 | 10.5491251 10,0173400 | 10.5574551 | 55 
94429728 | 9.93826235 | | 9.4503492 | 10.5496508 | | 19.0173764 [19.8727 | 54 


9.4434103 | 9.93825871 | | 9.4658232 | 10.5391768 10.0174129 | 19.5565597 | 53 
9.4438472 | 9.9825506 9.4612967 | 19.5387033 I0.0174494 | 19:5561528 | 52 
9.4442837 | 9.9825140 9.4617697 | 10.5352303 | 10.0 174860 | I19.55571IEZ3 | 51 
9-4447197 | 9:9924774 9.4622423 | 19.5377577 10.0175226 | 10.5552803 |] 50 

9.4451553 | 9.9824408 94627145 [100.5372855 10.017559 2 | 10.5548447 | 49 

94455994 | 9.98244 | | 9.4631863 | 10.5368137 | | 10-0175959 | 12:5544296 | 42 
9.4460250 | 9.9823674 9.4636576 | 10.5363424 | | 10.0176326 | 10.5539759 | 47 

9.4464591 | 9.9923306 9.4641285 | 10. 5358715 | 19.0176694 | 19.5535409 | 46 
2.4468927 | 9.9822938 4 | 9.4545990 | 10.5354010 10.0177062 | 10.5531073 | 45 
| 9-4473259 | 9.9822559 | 9.4650690 | 19.53493io | | 10.0177431 | 10 5526741 | 44 
| 9-4477586 | 9.9922201 9.4655386 ] 195344614 10,0177799 | 19.5522414 | 43 
 9.4481909 | 9.9821831 | | 9.4660078 | 10.5339922 10.9175169 10.5518091 J 42 


— — —Eö—E—BVꝛͤB— 


9. 4486227 9.9821462 9.4664765 | 10. 5335235 | 10-0178538 | 19.5513773 | 41 
9.4490540 | 9.982192 9.46694.48 | 19.5339552 10.9178908 | 10.5509460 | 40 
9.4494849 | 9.9820721 9.4674127 | 10.5325873 [0,0179279 | 19.5505I51 | 39 
9.4499153 | 9.9820351 9.4678802 |] 10.5;21198 10.0179649 | 10.5500847 | 38 
9.4503452 | 9.9819979 9.4583473 | 10.5316527 | | 10.0i80021 | 10.5496548 | 37 

9.4507747 | 9:9819608 9.4688139 | 10.531186t [0,0180392 } 105492253 36 


——ä4ä66ͤ eee -. nd 
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—— — — —ů——r5—i6ꝝ 


9.4512037 | 9.9819236 9.4692801 | 10.5307199" 10.0180754 10.5487963 | 35 
9.4516322 | 9.9518863 9.4£97459 | 19.5302541 10.0181137 } 10.5483678 | 34 | 
9.4520603 | 9.98184909 9.4702112 | 10.5297888 10.0181510 | 10.5479297 | 33 

9.4524879 | 9.9818117 9.4706762 | 10.5293238 10.0181883 | 10.5475121 | 32 
9.4529151 | 9.9817744 9.4711407 | 10.5288593 10.0 182256] 10.5470849 | 31 } 
9.4533418 | 9.9817370 9.4716048 | 19.5283952 10.0182630 | 10.5466582 | 30 


9.4537681 | 9:9816995 9.4720685 | 10.5279315 | | 10.0183005 | 10.5462319 | 29 
9.4541939 | 9.9816620 | 9.4725318 | 10.5274632 10.0183380 | 10.5458061 | 28 
9.4546192 | 9.9816245 | | 9-4729947 | 10.5270053 19.0183755 | 10.5453808 27 
9.455441 | 9.9815870 9.4734571 | 19.5265428 10.0184130 | 10.5449559 | 26 
5 | 9:4554686 | 9.9815494 | | 9.4739192 | 19.526c808 10.0184506 | 10.5445314 
| 9.4558926 | 9815117 9.4743808 | 19.5256192 10.0184983 | 10.5441074 


3 EG OE | 
94563161 9.981474 9.4748421 | 10. 5251579 r. 018 5260 10. 5436839 | 23 
9.4567392 | 9.9814363 9.47 53929 | 19.5246971 10.0185637 | 10.5432608 | 22 
9.4571618 | 9.9813986 9. 4757633 10.5242367 10.186014 | 10. 5428382 J 21 
9.4575840 | 9.9813608 9.4762233 | 10. 523776710. 0186392 | 10. 5424160 | 
9.4580058 | 9.9813229 | | 9.4766829 | 10.5233171 | | 10.0186771 | 10.5419942 | 19 : 
9.4584271 | 9.9812850 | | 9.4771421 | 10.5228579 10.0187150 | 10.5415729 | 18 


—— H —— — — a 


9. 4588480 | 9.9812471 9.4776009 | 190.522.3991 10.0187529 | 10.5411520 | 17 
9.4592684 | 9.9812091 9.4730592 | 10.5219408 | | 10.0187909 | 10.5407316 | 16 
9.4596884 | 9.9811711 | | 9.4785172 | 10.5214828] 10.0188289 | 10.5403116 | 15 | 
5.4601079 | 9.9811331 | | 9.4789748 | 10.5210252 10.0188669 | 10.5398921 | 14 
7.480 5270 | 9.9810950 9.4794319 | 10.5205681 100.0189050 | 10.5394730 [13 
9.4509456 | 9.9810569 | | 9.4798887 | 10.5201113 | | 10.0189431 | 10.5390544 | 12 
9.4613638 | 9.9810187 | | 9.4893451 [ 19.5196549 10.0189$13 | 10.5386362 | 11 
9.4617816 | 9.9809803 9.4808011 | 10.5191989 | | 10.0199195 | 10.5382184 | 16 
94621989 -| 9.93809423 9.4$12566 | 10.5187434 10.0199577 | 10.53780i11 | 9 
9.426158 | 9.9809040 9.4317118 | 10.5182882 10.0190960 | 10.5373842 
| 9.4630323 | 99808657 9.4821666 | 10.5178334 10.0191343 | 10.5369677 7 
9.4634483 | 9.9809273 9.4826210 } 10.517379e | | 10.0191727 | 10.5365517 | 6_ 
9.4638639 | 9.9807889 | | 9.4830750 | 19.5169250 19.0192111 | 10,.5361361 | 5 
4 
3 
2 
I 
O 


I 
+ 


'S) 
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9.4642790 | 9.9807505 | 9.4835286 | 10.5164714 10.0192495 | 10.5357210 
9.4646938 | 9.9807120 | | 9.4339818 | 10.5160182 10.01923%0 | 10.5353062 
9.46519S1 | 9.9806735 9.4844346 | 10.5155654 | | 10.0193265 | 19.5348919 
9.4655219 | 9.9806349 9.4848870 | 10.5151130 | | 10.0193651 | 10.5344781 
9.4659353 22805963 2.485329 1.514661 _10.0194037 | 10.534647 
L. Co- fine. L. Sine. 1 Co-Tang. L: Tangent. | | L. Co-Secant, I. Secant. M 
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3 B L. E of. Natural and | . 


| | M N. Sine. N. Co-Sine. N. Tangent, u. Ce-Tang. N. Secant. N. Co-Secanti © 
| |= 126227] es | * © | erner t pgetaey  Liogzogas 34203036 85 
0 14 292 499 | 9562197 3060488 32674529 | | 10457848. —— 
2 | 2929280 | 9561345 3063669 | 32640596 : 14719 4 fink $4 
| 3 | 2932061 | 9560492 3066851 | 32606728 | 10459712 3410 6 £4.38 
| 4 | 2934542 | 9559639 3970034 | 32572924 10460646 34073 92 4 
1 | . 2937623 | 9558705 3073218 | 32539184 10461581 6 1 
þ . | 2940403 | 9557939. 3970402 32505508 10462516 3 4 
3 2943183 | 9557074 3079586 | 32471895 | 10463453 32976810 |= 
2945903 9555217 3952771 | 32438346 10464391 | 3394475 + 
15 2548745 9555360 3085957 | 32404860 10465330 33912755 1 
11 2 3 3089143 | 32371438 10466270 | 33880820 | 5. 
11 | 2954391 | 9553643 30992330 | 32338078 10467211 | 33848948 | 2. 
| 2957000 9552783 | 3995517 | 323094780 | 10468153 | 33817138 ” 
. 1 9551922 | 3098705 | 32271546 10469096 278501 
* 1 38 | 9551061 | 3101893 | 32238373 10470040 | 33753707 ” 
l 2965416 | 9550199 3105082 32205263 10470936 | 33722084 | / 
16 | 2968194 | 9549336 3108272 32172215 10471932 3 45 
4 2979971 | 9548472 | 3111462 | 32139228 10472879 126034 3 
| [18 | 2973749 | 9547607 | | 3114653 | 52106354 10473828 | 33627589 | 41 
| | 19 | 2976526 | 9546742 | | 3117844 | 32073440, TY ˖· 1 
| 0 2979303 9545876 3121036 | 32040638 | 10475728 ee. 
22 2584855 544147 N eee | 12470679 | 33533647 3; . 
ä 127422 | 3197521 104776 | 
23 | 2987632 | 9543272 3130616 8 1 er . 
2 2990408 | 9542403 133310 | * | n | 
TR TO LETT 23133510 | 31916039 | |} 10479549 | 33440254 | 36 
+ | 959415333 3137005 | 31877540 | 10480496 | 33409244 37 a 
26 | 2995959 | 9540662 314.9200 31845102 | 1247375 33375254 0 f 
5 2993734 | 9539790 | 3143396 | 31812724 | 10482411 | 33347405 + 2 
2 5 9538917 3146593 | 31780406 10483370 | 33316575 1 l 
29 | 3994284 | 9538043 | | 3149790 | 31748147 | 1 0484330 | 33285805 . . 
22 09705 9537169 _ 13152988 | 31715948 | 10455291 | 33255095 ” 4 
31 | 3009832 | 9536294 | | 3156186 | 31683998 10486253 | 33224444 | 29 2 
32 | 3012606 | 9535418 | 31593$5 | 31651728 N 9 ca bog 2 3 
| 33 | 3915380 | 9534541 1 316258 - 14585 3 
4 | 3162555 | 31619706 | 10488381 | 33163320 | 27 3 
, 34 | 3918153 | 9533664 | | 3165785 | 31587744 10489146 | 331328 
i | | 35 | 3920926 | 9532786 | 163986 | | SEE f 
; i | 3105956 | 31555840 10490113 | 33102432 | 25 3 
i 171 1 N 3172187 | 31523994 | | 1049108o | 33072076 | 24 3 
3 026471 | 9531027 | 3175389 31492207 10492e4 4 23 3 
1 35 | 3929244 | 9530146 | 3178591 31460478 „ mon 1 : 
| 39 | 3932016 | 9529264 | 3181794 | 31428807 | | 10493989 | 32981357 | 21 3 
42 | 3034788 | 9528382 | | 3184998 | 31397194 10494961 | 32951234 20 3 
41 ] 3937599 | 9527499 | 3188202 | 31365639 | | 10495934 32921168 19 13 
42 | 3040331 | 9526615 [ 3191407 | 31334141 10496968 | 32891160 | 18 | 4 
43 | 3243102 | 9525730 | | 3194613 | 313027c1 10497883 | 328612 4 
44 | 3945872 | 9524844 . Þ 3197919 | 31271317 | - 1% 2 * 
45 | 3948643 | 9523958 | 3201025 | 31239991 1 10499836 | 32801479 | 15 | 4: 
46 | 3051413 | 9523071 3294232 | 31208722 10500815 32771700 14 4. 
47 | 3954183 | 9522183 | 3207440 | 31177509 | 10501794 | 32741977 | 13 4: 
148 30585953 2521294 3210649 31146353 1 10502774 | 32712311 | 12 40 
| 47 | 3959723 | 9520404 3213958 | 31115254 1053756 2702 11 4; 
50 | 3952492 | 9519514 | 3217067 3 . 8 10 3 
51 | 3055261 | 9518623 | } 3220277 | Zl053223 10595722 | 32623652| 9 45 
$5, 3068929 9517731 | 3223483 | 51022291 | 10506706 | 32594211 8 25 
53 | 3972795 | 9515838 322E700 | 309914164 ] 10507692 | 32564825 | 7 Fe 
4M — 93153944 3229912 | 30960596 10508679 | 32535496 |_6 2 
55 | 3076334 | 9515049 3233125 | 30929831 | | 10509667 | 3250622 | 5 8 
55 | 3279102 514154 3136338 38255122 % 3 f — 
573081869 | 9513258 3239552 | 30868468 10511646 32447840 | 3 2) 
| 58 | 3084636 | 9512361 3242766 | 30837869 | 10512637 | 32418732 | 3| 55 
59 | 3087403 | 9511463 | 3245981 | 30807325 10513629 | 32399578 | || 7 
60 | 3090170 | 9310565 [_3249197 | 30776835 10514622 | 32360680 | 2 58 
— N. C- Sine. N. Sine. N. Co-Tang.f N. Tangent, N. Co-Secant] N. Secant. M 1 
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Aruficial Sines, Tangents and Secants, 


37 
1 e TS 2 
Mf T. Sine, L. Ce-Sine. L. . Tangent, Wa Co-Tang, | L. Seca. Lo Secant. | 3 
0 9.659353 | 9.9305963_ 9.483339 10. 5146610 1194027 1.3447 Go | 
. 94663483 9.9505577 9.4857907_ 1 19.5142093 10.0194423 | 10.5336517 | 59 
2 | 9.4667609 | 9.9805190 9.43852419 | 10+51375B1 10,0194810 | 10.5332391 | 58 
3 | 9-4671730 } 9.9804803 9.4866928 | 10,5133072 10,0195199 | 10.5328270 | 57 
4 | 9:4675848 | 9.9804415 9.4871433 | 10.5128567 10.0195585 | 10.5324152 | 56 
5 | 9:4579960 | 9.9804027 9.475933 | 10.5124067 | | 10.0195973 | 10.5320040 | 55 
6 | 94594969 | 9:9803639 | | 9.488439 | 10.5119570 | | .0.0196361 f 10.5315931 | 54 
1 9.4688173 9.9 803250 9.48 84924 [110.5115076 10.0 196750 | 10.5311827 | 53 
5 9469276 9.980286 9.4889413 | 10.5110587 | | 10,019714o | 10.35307727 j 52 
919.4696369 | 9.9802471 9.4393898 | 10.5106192 10.0197529 | 10.530363L | 51 | 
10 e, 9.9802081 9.4898380 [10.510 1620 _ 10.0157919 | 100.5299539 50 
It | 9- 4704548 | 9.9801690_ 9.4902858 | 10.5097142 10.0198310 | 19.5295452 | 49 
12 2.4708631 9.9801 299 94907332 10.509 2668 10.019870 [10.291369 | 48 
— 9.4712710 ES 9.9560908 9.491802 | 10.5088198 10.0 199092 | 10.5287290 | 47 
149.4716785 | 9.9800516 2.4916269 | 10.5083731 10.01994.84 | 10.5283215 [ 46 
15 | 9.4720856 9.980012, 9.4920731 | 10.5079269 0.0 19987610. 527914445 
169.4724922 9.9799732 9.4925190 10. 50748 10 10 2200268 10.5275078 | 44 | 
179.4728985 9.9799339 | 9.4929646 | 10.5070354 10. 0200661 | 10.527Io15 | 43 | 
247333 9:9798946 | | 9.4938097 | 10.5065903 | | 100201054 | 10.5266957 | 42 
19 | 9.4737097 ' 9.9798552 9.4938545 | 10.5061455 10.0201448 | 10.5262903 | 41 | 
| 20 | 94741146 | 9.9798158 9. 4942988 | 10.50570I2 10.0201842 | 10.5258354 | 40 | 
21 | 9:5745192 | 9:9797764. 9.4947429 | 10.5052571 (0,09202236 | 10.5254$98 | 39 | 
22 | 9-4749234 | 9.9797369 9.4951865 | 10.5048135 10.0202631 | 10.5250766 | 38 | 
23 | 9:4753271 | 9.97 96973 9.49 56298 | 10.5043702 | | 10,0203927 | 10.5246729 | 37 | 
24 | 9:4757304 2.972657 94960727 1.539273 10.0 203422 [0.324296 |_36_ 
25 | 9:4761334 | 9.9796182 9.4965152 | 10.5934546 [0.92038318 | 10.5238666 | 35 
26 | 9:4765359 9.979785 | 9.4969574 | 10.5030426 | | 10.0204215 10.5234641 | 34 
27 | 9.4769350 | 99795388 9.4973991 | 10.5026009 10,0204612 | 10.523c620 | 33 
28 | 9.4773396 9.9794991 9.4973406 | 10.5021594 10.0205009 | 19.5226604, | 32 
29 | 9:4777409 | 9-9794593 | | 9:4932816 | 10.5017184 10.0205497 | 10.5222591 | 31 
32 | 24781412 [99794195 | | 9.4987223 | 10.5012777 | | 10.0205805 | 10.5218582 | 30 
| 31 | 9-4785423 | 9.9793756 9.4991626 | 10.5008374 | | 10.0208204 | 10.5214577 | 29 
32 | 9.4789423 | 9.9793398 9.479506 | 10,5003974 | | 10.0206602 | 10.5210577 | 28 
33 | 9:4793420 | 9.9792998 9.50900422 | 10,4999578 10,0207002 | 10.5206580 | 27 | 
34 | 9-4797412 | 9.9792599 9.504814 } 10.4995186 [0.0207402 | 10.5202588 | 26 | 
35 | 9:4801401 | 9.5742198 | | 9.5009203 10. 4990797 10. 207802 10.5198 599 25 
36 9.485385 9.9791798 9.3013588 | 10.4986412 [ ©. 0208202 10.519461 5 24. 
379.4809366 9.9791397 9.5017969 | 100.4982031 10. 0208603 10. 5190634 23 | 
38 | 94813342 | 9.97909996 | | 9.5922347 | 10.4977653 [0,0209004 | 10.5186658 | 22 
39 | 94817315 | 9.9790504 9 5926721 | 10.4973279 10.0209406 | 10.5182685 | 21 
| 49 | 9.4821283 | 9.9790192 | 9.50 31092 | 10.4968908 | |} 10.0209808 10.5178717 | 20 
41 | 9:43825248 | 9.9789789 9.5935459 | 10.4964541 I0.@21I0211 | 109.5174752 | 19 
| 42 _9.4529208 | 9.9789386 9.5939822 [100.4960178 10.0210614 10.5 170792 18 
| 439.4833165 9.9788983 J 9.5044182 10. 4955818 10.0 211017 | 10.5166835 17 
449.4837117 9.978857 95048538 10.4951462 10.021 1421 | 100.5162883 | 16 
45 1 9.4341066 | 9.,9788175 9.505289 110.4947109 100211825 | 10.5158934 | 15 
469.4845010 | 9.9737770 | 9.5957240 | 10.4942740 10.0212230 | 10.5154990 | 14 
| 47 | 9 4848951 9.9787365 | 9.5061586 10.4938414 10,0212635 {| 10.5151049 | 13 
45 | 9.4352888 } 9 9756960 9.5965928 | 10.4934072 10.021 2040 | 10.5147112 | 12 
49 | 9-4856820 | 9.97365 54. 9.5970267 | 10.4929733 19.0213446 | 10.5143180 | 11 
509.4860749 8 9.9786148 |. | 9,5074602 | 10.,49253098 10.0213852 | 10.5139251 | 10 
519.4864674  9.9785741 | | 9.5078933 10.49 21067 160.0214259 | 10.5135326 9 
2 | 9.4868595 | 9.9785324 9.5083261[10.4916739 110.0214666 [100.5131405 81 
23 | 9-4872512 9.97849 279.5587586 10.4912414 | | 10.0215093 | 10.5127488 | 7 
54 2876425 9.978459 9.591907 10. 4908093 10. 2215481 10.5123574 6 
55 | 94839335 | 99784111 | | 9.5995224 | 10.4903776 | | 10.0215889 | 10.5119665 Po 
56 9.488424 9.9783702 9.5100539 10. 4899461 10. 0216298 10.5115760 4 
579.4888142 9.9783293 9.5 104849 | 10.4895151[ | 10.0216707 10.111858 3 
589.4892040 9 9782883 9.5109156 110.4890844 190.0217117 10.510760 | 2 
599.4895934 9.9782474 9.511346 [10.4886 540 100.0217526 10. 5104066 | 1 
409.4899824 3-97 $2063 } | 9 5117760 1—.4882240 10.0217937 [10.5100 176] „0 | 
L. Co-Si ne Lin. 3 Co-Tang. | L. Tangent, | L. Co-Secant. I., Secant. _— 
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28 A T ABLE 1 of 7 Natural 51 
1 „ I 5 DEGREES. 2 | 
| M | N. Sine. | N.Co-cine, | N. Tangent N. Co-Tang.) N. Secant, N. Co-Secant, 1 
N : o | 3090170. 9510565 13249197 | 39796835 10514622 32360680 | $0 | 
| i | 3092936 | 9509666 3252413 | 30746400 10515627 | 32331736 56 ry 
| 213095702 9508766 3255630 30716020 | 10516612 32302846 55 ö 
3 | 3098468 | 9507865 3259948 | 30685693 10517688 | 32274011 57 
| 4 3101234 | 9506963 3262066 | 30655421 10518606 3224523036 | | 
5 | 3193999 | 9506060 3265285 | 39625203 10519605 | 32216503 | 55 | 
6 3106764 9505157 3268504 30595038 10520604 32187830 5a | 
J 3109529 | 9504253 3271724 | 30564925 10521605 32159210 | 7 
8 | 3112294 | 9593348 3274944 | 39534870 | 10522607 | 32130644 | 55 
9 3115058 9502442 3273165 | 39504866 10523610 32102132 51 
10 | 3117822 | 9501536 3281387 32474915 12524614 | 32073673 | 30 
11 | 3120586 | 9500629 3234610 | 30445018 10525619 | 320452665 49 
i 12 | 3123349 | 9499721 3287833 | 30415173. 10526623 | 32016913 | 8 
ö 13 | 3126112 | 9498512 3291056 | 3938541 19527633 | 31988617 47 
; 14 | 3128875 | 9497902 3294280 | 39355641 10523641 | 31960365 46 
[ 15 3131638 | 9496991 J 3297595 | 30325954 | 10529651 | 31932196 45 
1 16 | 3134400 | 9496080 3300731 | 30296320 10530661 | 31904028 44 
| 17 | 3137163 | 9495168 3393957 | 39266737 | 10531673 | 31875937 | 43 
| 18 | 3139925 9494255 3307843023727 | 10532686 | 31847859 42 | 
19 | 3142586 | 9493341 | 3310411 | 30207728 19533699 31819913 a} E 
20 | 3145448 | 9492426 3313639 | 3017830! | 19534714 | 31791978 40 
21 | 3145209 | 9491511 3316865 | 30148926 19535730 | 31764095 | 39 | 
22 | 31592969 | 9499595 | 3320097 | 30119602 19536747 | 31736264; | 38 
23 | 3153739 | 9489678 3323327 | 39090330 | 19537765 31708484 37 | 
24 | :156490 2488750 3326557 | 32061109 (0538785 | 31680756 36 
25 | 3159250 | 9487841 3329788 | 30031939 10539805 1 — 
26 | 3162010 | 9486922 3333020 | 30092820 10540826 | 31625452 | | ; 
27 | 3164779 | 9485002 3336252 | 29973751 19541849 | 31597876 | 33 : 
1 28 | 3167529 | 9485081 | 3339455 | 29944734 | [9542873 | 31570351 | 32 | : 
4 29 | 3179544 | 9484159 3342719 | 29915766 10543897 31542847 31 
1 , go | 3173047 | 9453236 3345953 | 295386850 _19544923 | 31515453 | 30 
313175805 | 9492313 3349188 | 29857983 109545950 | 31488079 29 2 
32 3178563 [9481389 3352424 | 29829166 .1 I0546078 | 31460756 } 28 3 
33 | 3181321 | 9480464 | 3355660 | 298c0400 | 10548007 | 31433483 | 27 | 3 
| 34 3184079 | 9479538 3355897 | 29771683 10549037 | 31406259 | 26 3 
| 35 | 3186336 | 9478611 | 3362134 | 29743016 | 10550068 | 31379986 | 25 1 
(_36 |_3159593 | 9477654 3305372 | 29714399 t 5 
37 | 3192350 | 9476756 3368613 | 29635831 | 10552134 | 31324887 | 23 15 
38 3195106 | 9475827 3371550 29657312 19553169 | 31297®62 | 22 I 3 
393197863 9474097 3375090 | 29628842 10554204 | 31270886 | 21 ? 
40 | 3200619 | 9473966 3378330 29600422 19555241 | 31243959 | 20 7 
41 | 3293374 | 9473935 13381571 | 29572050 10556279 | 31217081 | 19 5 
42 3206130 | 0472103 3384813 29343127: 10557318 31199252 | 18 - 
43 | 3298885 | 9471170 3388056 | 25515453 1095583583 | 31163472 | 17 155 
144 3211640 | 9470236 3391299 | 29487227 10559399 | 31136740 | 16 | g 
453214395 | 9469301 3394543 | 29459050 10560441 | 31110057 | 15 | 4 
46 | 3217149 | 9465366 3397787 | 29430921 19561455 | 310983422 [14 4 
47 | 3219903 | 9467430 3401032 294028 40 19562529 | 31056835 | 13 * 
48 | 3222657 9466493 3404278 | 29374807 19563575 31930296 } 12 4 
493223410 9465555 407524 | 29346822 | 10564621 31003805 [II 8 
503228164 9464616 3410771 | 29318885 | 10565669 | 30977363 | 19 | iy 
51 | 3230917 | 9463576 3414019 | 29290995 10566718 | 20950967 | 9] " 
62 1. 3233670 | 9462730 3417267 | 29263152 10567768 | 30924620 | 5 5 
53 | 3236422 | 9461765 } 3420516 | 29235358 10568819 308983197 5. 
54 | 3239174 | 9460853 _3423765 | 29207616 10569871 | 30872066 | © | 5: 
55 | 3241926 | 9459910 3427015 | 29179909 10570924 | 30845860 | 5 my 
56 | 32446753 | 9455967 343026C | 29152256 | [0571975 | 30919702 | 4| 56 
573247429 9458023 3433518 | 29124649 | | 19573934 | 30793590 | 3] 57 
583250180 | 945707 3436770 | 29097089 | 19574090 | 30767525 | 2 58 
59 | 3252931 | 9456132 | 3440923 | 29069576 10575148 30741507 | ! | 59 
88 32 5682 9455185 3443276 | 29042109 10576207 | 39715535 | ©|- 60 
N Co- Fine N. Sine. N. Co-Tang I N. Tangent. IN. Co-Secont,| N. Secant, | M _ 
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D POM DEGREES. 
M L. dine. L. Co-Sine. E Tangent, L. Co-Tang. -L, Sccaht. L. Co-Secant.| 1 
O 9.489982 24 9, 2.2782 063. 9.5117760 10. 109.4882240 10. 0217937 110.5 100176 60 
| 1 | 9.4993710 | 9.9781653 | | 9.5122057 | 10.4877943 [1.18347 | 16.5056290 59 | 
219.4907592 9.978124 9.512625 1 10.4873649 10. 0218759 10. 5092408 58 
39.49 (01471 | 9.97808 30 9.513064 | 10.4869359 10.0219170 | I0.5085529 | 57 | 
4 9.4715345 9.9780418 9.5134927 [100.4865073 100.0219582 [100.5084655 [55 b 
5 9.4919216 | 9.9780006 9.5139210 | 10.4660790 10.0219994, | 10.5080784 | 55 | 
— | 94923083 | 9:9779593 | | 95143456 | 10.4356510 | | 100220407 | 10.5076917 | 54 | 
7 | 9.4926946 | 9.97791 80 9.51477c6 | 10. 4852234 109.0220820 [10.5073054 | 53 
8 9.493806 9.778765 95152039 | 10.4847961 [0.0221233 [1.889194 
919.4934661 | 9.9778353 0.5156309 | 10.4843691 10,0221647 | 10.5065339 | 51 
10 | 9.4938513 | 9.9777938 3.5160575 | 10.4839425 10.022 2002 | 10.5061457 | 50 
11 | 9.4942361 | 9.9777523 9.5 164838 | 10.4835162 10,0222477 | 10.5057639 | 49 
12 \ 9:4946205 | 9.9777108 _9.5169097 | 10.4830903 10.9222892 10 5053795 | 28 
13 | 94950946 | 9.9776693.| | 9.5173353 | 10.4826647 19.0223307 | 10.5049754 | 47 
149.4953883 | 9.9776277 9.51776c6 | 10.4322394 10,0223723 | 10.5046117 | 46 | 
159.4957716 | 9.977 5860 9.5181855 | 19.4518145 10.0224140 | 1. 5042284 | 45 
16 | 9-4961545 | 9.977 54.44. 9.5186101 |. 10.4813899 10.0224556 | 10. 5038455 | 44 
| 17 | 94955379 | 9.9775926 9.5150344 | 10.4809656 | | 10.9224974 | 10.5034630 | 43 
18 | 9-4969192 9.977469 9.5194583 | 19.4S05417 [0.022 3391 10.503 :808 | 42 
199.4973010 | 9.9774191 9.5198819 [10.481181 10.0225809 10. 502699 | al 
209.4976824 9.9773772 9.5203052 | 10.4796948 10.0226228 | 19.5923176 | 40 
219.4950635 9.9773354 9.5 207282 10.4792718 110.0226646 [10.509365 | 39 
229.4984442 9-9772934. 9.521158 10.478849 210.0227066 10. 5015558 38 
23 94988245 9.9772515 9.5215730 | 10.4724270 110.0227485 10.5011755 | 37 
24 |_9:4992045 | 9-9772095 2.521975 19.478050 100227905 lo. — 902955 36 
2 94995840 | 9.9771674 9.5224166 | 10.4775834 10.0228326 | 10. 5004160 1 35 
269.4999633 99771253, 9.5228379 | 19.4771621 | | 19.0228747 | 10.5900367 [34 
27 | 9-5203421 | 9.9770832 9.5231589 | 10.4767411 | | 100229168 I 10.4995579 | 33 | 
28 | 9-5007206 | 9.9770410 9.53236795 | 19.4763295 10,09229399 | 19.4992794 | 32 
29 | 9.5010987 | 9.9769988 9.5240999 | 10.4759001 190.0230012 | 10,4989013 | 31 
30 | 9-5014764 | 9.9769566 | | 9:5245199 | 19.4734351 | | 10.9230434 | 10.4985236 | 30 
31 | 9-5018538 | 9.9769143 9.5249395 | 19.4750605 10.0230857 | 10.4931462 | 29 | 
329.5022308 | 9.9768720_ 9.5253589 | 10.4746411 10.0231280 | 10.4977692 | 28 | 
339.8025075 | 9.9768296 9.5257779 | 19:4742221 10.0231704 | 10.4973925 | 27 
342.5029838 | 9.9767872 95261966 10.4733034 I0.0232128 | 10.4970162 | 26 
359.5033597 | 9-9707447 9.3265150 110.4733850 10.02 32553 | 10. 496640325 
236 | 9-5©37353 | 9:9767022 | | 95279331 | 10.4729669 | | 10.0232978 196264724 
37 | 9-5041105 | 9.9756597 | 9.52748 | 10.4725492 10.233403 | 10.4958895 | 23 
38 | 9.5044852 | 9.9766171 9.5278682 | 10.4721318 10.0233829 | 10.4955147 | 22 | 
399.5048598 | 9.9765745 9.52828 531.4717147 10.0234255 | 10.495 1402 j 21 
409.5052339 | 9.9755318 9.5207021 | 10.4712979 10.0234682 10.4947661 | 20 | 
41 | 9.5956077 | 9:9764891 | 9.5291186 | 10.4708814 10.0235109 | 10.4943923 | 19 | 
42. | 95059811 | 9.9764464 | | 9:5295347 | 1.474653 | | 1.233336 10.494018 | 18 
43 | 9-5063542 | 9-9704036 9.5299505 | 19.4700.495 10. 0235964 10.4930458 | 17 
449.5067268 | 9.9763608 | | 9.53923661 | 10.4596339 19.0236392 | 10.4932731 | 16 | 
45 | 95072992 | 9.7763179 9.3307913 | 10.4692187 19.9236821 | 10.4929008 | 5 
146 | 9-5074712 | 99762750 9.5311961 | 10.4653039 10.0237250 | 10.4925288 | 14 
1479.878428 | 95702321 9.531607 | 10.4683893 | | 10.0237679 | 10.492i572 | 13 
48 | 9:5982141 | 99761891 | | 9.5332-259 | 19.4679750 | | 10.0238109 | 10,4917859 | 12 
49 | 25085850 | 9.9761461 | | 9.5324389 [1.475611 9,6238539 | 10.4914150 | 11 
50 9.5089555 © 9761030 9.5328 526 100.4661474 | 10.0238970 10.4910444 I © 
519.5093258 | 9.9760 599 9.53232659 | 10.4657341 10.023940I | 10.4906742 9 
529.5096956 [9.9760 167 9.5235789 [10.466321 10.0239833 | 10. 4903044] 8 
539.5100651 [9.9759736 9.5340916 | 10.4659084 10. 0240264 | 10,4899349 7 
54 | 9:5104343 [9.975% 3] 9.534540 19.4654960 | | 10.0240697 | 10.4895657 [6 
55 | 9.5108031 9.9758870 9.5349161 | 10.4659539 10.02.4I130 | 10.4891969 = 
569.5117716 . 93353278 | 19.4646722 10.0241563 | 10,4838284 | 4 
57-1 9:5115397 | 99755004 9.5357393 | 10.4542607 10.0241996 | 10.4$884603 31 
539.5119074 | 9.9737570 | | 9.5351505 | 10.4638495 10.9242430 | 10.4880926 | 2 
59 | 9-53122749 | 9:-9757135 9.5365613 | 10.4634387 10.0242865 104877251 I 
bo | 9.5126419 | 9.9756791 | | 9:5369719 | 10.4630281 | | 19.0243299 | 10.4893581 | © 
L. Co- ine. I.. Sine. | LC F . Tangent. IL. Co-Secant. | I. 5 M | 
e | 1 DEGREES. | 


40 "I TAVLE E of Natural and a 
F DBI —— 
M N. Sine, N. Co-Sinc. N. Tazgent, A. Co-Tang. . N. Secant. N. v. Co-Secantſ 
0 3255652 | 9455195 | | 3443276 29042109 : 10576207 39715533 88 
1 | 3258432 | 9454238 3446530 | 28014688 10577267. 30689610 N 
2 | 3261182 | 9453290 3449785 23987314 | 10578328 30663731 1 
3 | 3263931 | 9452341 3453040 | 28959986 10579390 | 39637895 : 
4 | 3266681 | 9451391 3459296 | 28932704 | 10580453 | 30612111 4 
) | 3259439 | 9452440 3459553 | 28995467 | 10581517 | 3058637, 
"ol 3272179 | 9449459. 3462810 28878277 10582583 30560675 4 
7 | 3274928 | 9448537 3466068 | 28851132 10583649 30535026 * 
8 | 3277676 9447584 3459327 | 283824033 10584717 | 30599423 = 
9 | 3250424 | 9446530 3472596 | 28796979 '10585786 | 30483864 N | 
19 | 3283172 | 9445675 3475846 | 28769970 10536855 30458352 30 
113285919 | 9444720 3479107 | 28743007 | 10587926 3943288, : | 
12 3288656 9443764 | 3482368 28716088 10588999 30407462 40 
13 | 3291413 | 9442807 3435630 28689215 10590072 30382084 77 
I4 | 3294160 | 9441349 2488893 | 28662386 19591146 | 3035&752 2 
15 | 3296906 | 9440890 | 3492156 | 28635602 19592221 | 30331464 5 
16 | 3299652 | 9439931. 3495420 | 28608863 10593298 | 30306221 4 
17 3302398 9438971 3498685 | 28582168 19594376 | 30231023 Mk 
15 | 3395144 | 9439210. _3501950 | 28555517 | 125954534 | 39255868 | 42 
| 19 | 3307889 | 9437043 3595216 | 28528911 10596534 302397359 | ar 
| 20 | 3310634 | 9436085 | 3508453 | 28502349 19597615 | 30205693 | 40 
21 3313379 9435121 3511750 28475831 10598697 30180672 39 
223316123 | 9434157 3315018 | 28449356 10599781 | 39155694 | 38 
23 | 3318867 | 9433192 3518287 | 28422926 10600805 | 30130760 37 
— . | 3321611 | 9432226 3521556 | 28396539 10601951 [30105870 | 36 
25 | 3324355 | 9431260 3524826 | 28370196 106030373008 1024 3; 
26 | 3327098 | 9430293 3525097 28343896 10604125 | 30056221 | 34 
27 | 3329941 | 9429325 3531368 | 28317639 | 10605214 | 30031462 | 33 
25 | 3332584 | 9428356 | 3534640 | 28291426 | 10606304 30006746 | 32 
29 | 3335327 | 9427386 3537913 | 28265256 10607395 | 29982073 | 31 
32 | 3335069 | 9426415 3541186 | 28239129 10608487 | 29957443 | 30 
3: | 3340810 | 9425443 3544460 | 28212045 1 0609580 | 29932856 | 29 
2 | 3343552 | 9434471 3547735 28187003 10610675 29908312 | 28 
33 | 3346293 | 9423498 | 3551010 | 28161004 10611770 | 29883811 | 27 
34 | 3349934 | 9422524 3554286 | 28135048 10612867 | 29859352 | 26 
35 | 3351775 | 9421550 3557563 | 28109134. 10613965 | 29835936 | 25 
3 3354516 | 9420575 3560840 28083263 10615064 | 29810563 24 
37 | 3357256 | 9419599 3564118 | 28057433. 10616164 | 29786231 | 23 
39 | 3359996 | 9418622 3567397 | 28031646 10617265 | 29761942 | 22 | 
39 | 3362735 | 9417644 } 3570676 28005901 10618367 | 29737695 | 21 
-42 1 3365475 | 9416665 3573936 | 27980198 10619471 | 29713490 20 
41 | 3368214 | 9415655 3577237 27954537 | 10620575 | 29589327 | 19| 
42 337253 [414705 3580518 27928917 10621681J[ 29665205 | 18 
43 | 3373691 | 9413724 35838co | 27903339 10622788 | 29641125 | 17 
443376429 9412742 3587083 | 27877802 | 10623896 | 29617087 | 16 
45 | 3379167 | 9411760 | 3599367 | 27852307 | 10625005 | 29593099 | 15 
463381905 | 9410777 13592651 27826853 10626115 | 29569135 | 14 
7 | 3354642 | 9499793 3596930 | 27801440 10627227 | 29545221 | 13 | 
483 | 3387379 | 9498808. 3600222 27776069 10628339 | 29521348 | 12 
49 | 3399115 | 9497522 | 3603508 | 29750738 10629453 | 29497516 | 1! 
50 | 3392593 | 9406835. 3606795 | 27725448 10630568 | 29473725 | 1* 
51 | 3395539 | 9495848 3610083 | 27700199 10631684 | 29449975 | ? 
52 | 3398325 | 9404860 3613371 | 27674990 10632801 | 29426265 | $ 
53 | 3491060 } 9403371 3616660 | 27649822 10633919 J 29402597 | 7 
54 | 3493795 9402881 3619950 | 27624695 19635038 | 29378968 |_© 
35 | 3406530 | 9401890 3623240 | 27599608 10636158 | 29355380 | 5 
55 | 3409265 | 9400399 3626531 | 27574561 10637280 29331833 | 4 
57 | 3412009 | 9399907 3629923 | 27549554 | _| 10638493 | 29398325 | 3| 
53 | 3414734 | 9399914 3633115 | 27524588 10639527 | 29284853 | ? 
59 | 3417468 | 9397920 3636408 | 27499661 10640652 | 29261431 | ? 
60 | 3420292 | 93969265 3639702 | 27474774 10641778 | 29238044 |_ © 
E N. Co-Fine. | N. Sine | N. Co-Tang N. Tangent, N. Co-Secant. N. Secant. " N 
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— 


56＋E ———_—_— 


—_— 
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Artificial Sines, Tangent and Keane. 


— — 
12 


A 1 
DEGREES. © | 
L. Sin. L. Ce-Line. | T Et F L. Co-Tang. 0 L. Scan. IL. Co Secant, 
9.5126419 | 9. 9:97 56701 9-5369719 | 10.4630281 [ ©. 243299 104873581155 
9.5 7 30086 9.956265 95373821 104626179 10. 0243733 10. 486991459 
9.3133750 | 9.97558630 9.53779 20 | 10.4522080 | 10.0244179 104866250 | 58 
9.5137410 | 9.9755394 95352017 | 10.4617983 | 10. 0244606 | 10.4862590 | 57 
9.5141067 | 949754957 9.5386110 10.4513890 | | 10.024 5403 I0.4853933 55 
9.5144721 | 9.9754 521 '9.5390200 | 10,4609800 10.0245479 l0-4355279 | 55 
2:3145370 | 9:9754983 | | 9.5394287 | 16.4605713 | | 10.0245917 hae nt Lhd 2 BM 
9.5152017 | 9.9753646 9.5398371 | 10.4601629 10.0246354 | 10.4347983 | 53 | 
9.5155660 | 9,9953208 9.5492453 | 19.4597547 10.0246792 | 10 «4944340 | 52 
9.51.59300 | 9,9752769 9.5405531 | 10,4593469 19.0247231 | 10,4$40700 | 51 
9.5162926 9.9752330 9.5410606 | 1 0.4589394 10.0247670 | 10.4837064 | 50 
9.5166569 | 9.9751891 9.5414578 | 10.4585322 10. 248 109 | '110,4832431 | 49 
9.517198 9.975145 _9.5418747 10.4581253 | 10.0243549 "TD, _10.4829802 45 | 
9-5173924 9.975101 9.5422813 | 10,4577187 10. 0248989 | ro, 4826176 47 
93171447 | 9:9759570 | | 9:5426877 | 10.4573123 | | 10.0249430 | 10.4822553 | 46 
9.5181066 9.9750129 9.5430937 10. 4569063 110.0249871 . 4813934 45 
9.51846829.9749688 3-5434994 [10,4565 6 | | 10.02503t2- 100.4815318 44 
9.51882959.9749246 95439088 10.456952 1.250754 10.4811705 | 43 
9.191904 9.9748 804 95443100 | 10.4556900 | | 10.0251196 | 10 10. 480809642 
—5 125510 | 9.9748361 93447148 | 10.4552852 | 19.9251639 | 10.4804490 | 41 
9.5199112[9.9747918 95451193 | 10.454 8807 | 19.0252082 10.4800888'] 40 
9.5202711 | 9.9947475 9-5455236 | 10.4544764 | | 19.92 52525 10.4797289 | 39 
9.5206307 | 9,.9947031 9.5459276 10.4540724 | |} 10.0252969  10.4793693 38 
9.5 209899 9.9746587 9.543312 10.436688 [ 1.233413 10.479001] 37 
9.213488 9.9746 142 9. 5467346 10 4532654 |_12-92 53858 | 10. _19.4736512 36 
945217074. | 9.9785697 | | 9.5471377 16.4528623 | | 10.0254303 104782926 35 
9.52206 5699745252 95475405 10.4524595 10. 0254748 | To. 4779344 34 
945224235 | 9.9744806 9-5479430 | 10.4520570 I0.0L255I9A | 10, 4775765 334 
945227811 | 9.9744359 | 9.483452 | 10. 4516548 | | 100255641] 10.4592189 | 32 
9:5237383 | 9.9743913 | | 95487471 | 10.4512529 10.256087 | 10.4768617 | 31 
_9:3234953 | 99743466 9.5491487 | x 10.4505513 19.0256534 | 10. _10.4765047 | 39. 
9:5238518 | 9,9743o18 | $.5495500 | 10,4304500 | 10. 256982 | 10. 4761482 | 29 © 
9:5242031 [99742570 | | 9.5499511_ 10.4500489 | | 10.0257430 10.4757919 | 28 
| 95245640 | 9.9742122 9:5503519 | 10.4496481 10,.0257878. Is, 4.754360 | 27 
| 95249196 | 9:9741673 | | 9.5507523 | 10. 4492477 10.0258327 | 16, 4750804 | 26 | 
9.5252749 | 9.9741224 | 98811525 10.4488475 | 10,.0258776 10.474721 25 
— | 9:5256298_| 9.9740774 9:5313324 | 10.4484476 10.0259226 | 10.4743702 24} 
93259844 9.9740324 95519521 | 10:4480479 | 10.259676 '10.4740156 | 23 
9:5263387 | 9.9739873 | | 9.5523514 19.4476486 10. 260 127 16.4736612 | 22 
| 95266927. | 9.9739422 9-5527504 | 10,4472496 10,0260578 10.4733073. 21] 
 9-5270463 | 9.9738971 9:.5531492 | 10.4468508 10. 0261529 | 16.4729537 | 20 F 
9:5273997 | 99738519 9.5535477 | 10.4464523 10. 0261481. t0.4726003 | 19. 
277320 | 9:9738067 | | 9.5539459 | 10.446054t | | 10.0261933 10.4722474 | 18. 
9.5281053 | 9.9737615 95543438 | 10.4456562 | | 10.0262385 10.4718947 [ 
9.5284577 | 9.9737162 95547415 10.4452585 19.0262839% | 10.4715423 16 
9.5288097 | 9.9736709 9-5551388 | 10.4448612 19.0263291 | 104711903 | 15 
9.5291614 | 9.9736255 9-5555359 | 10.4444641 19.0263745 | 10.4708386 | 14 
9.5295128 | 9.9735$801 9-5559327 | 10-4440673 19.0264199 | to 4704872 | 13. 
2.228638 | 9.9735346 | _9:5563292 19.4436708 | | 10.0264654 10.4701362 | 12 | 
| 9-5392146 | 9.9734891 | | 9.5567255 10,443274 5 10.265109 | 104697854 | 11 | 
9.5395650 | 9.9734435 9:5571214 | 10.4428786 10.0265565 | 10.4694350 j 10 x 
9.5309151[9.9733980 95575171 10. 4424829 10.266020 10. 4690849 9 . 
9.53126499.9733523 9:53579125 | 10.442089 5 10.0266477 10.468735 81 
95316143 9.9733067 9.5553077 | 10.4416923 1.266933 10.4683857 | 7 | 
95319635 | 9:9732610 | | 9.5587025 | 104412975 19.9267390 | 10.4630365 6 
5542663 | 99732152 | | 9.5599971 | 10.4409029 1.267848 10.467677 5 | 
9-5326608 | 9.9731694 9.55949 14 | 10.4405086 10.268306 10,4673392 | a | 
95330090 | 9.9731236 | | 9.5598854 | 10.4401146- 10.0288764 | 10,.4669910 | 3 
9.5333569 | 9.9730777 | | 9.5602792 10,4397208 19.9269223 | 10.4666431 | 2 
9.5 337044 | 9.9739318 9.5606727 | 10.4393273 10.0269682 | 10.4662956 | 1 | 
1 2222858 2848859 10.4389341 — 220142 1.4659483 o | 
L. Co-Sine. L. Sine. L.Co-Tang. | T. Tangent. | 'L. Co-Secams | r 
DN — 
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6 Af» Sp oor om + 9 
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© T ABLE ; of Naa "and 


rr ' 


+ 


— DEGREES. 


N. Sine, 


3420202 | 


NJ. Co-Sine. 


9396926 


3422935 
3435668 
3428401 
3431133 
3433365 


3436597 
3439329 


3442-060 
3444791 
34.47 522 
3450252 
3452982 


3455712 
3458442 
3461171 
3463900 
3466629 


3469357 


9395931 
9394935 
9393939 


9392940 
9391942 
9399943 


9339943 
9388942 
9387940 
9386937 
9385934 
9384930 


9383925 
9382919 
9381913 
9380906 
9379898 


9378889 


| 3472085 


3474813 
3477540 
3480267 
3482994 
3485721 


9377879 


9376869 
9375858 
9374846 


9373833 


9372819 


3488447 


3491173 
3493899 


3496624 


3499349 


35024 


3504799 
3507323 
3510247 
3512970 


3515693 
3518416 


3521139 


3523862 
3526584 


3529306 


| 3532927 


3534748 


9371805 
9370790 
9369774 
9368757 
9367740 
9366722 


9365703 


9364683 
9363662 | - 
9362640 | 
9361618 
2350595 


9359571 


9358546 


9993357521 


99356495 


9355468 
9354449 | 


1] 3537469 
3540190 


3542910 


> | 3545630 
3548350 
3551070. 


9353411 


9352382 


9351352 
9350321 
9349289 


9348256 


3553789 
3556508 
3559226 
3561994 , 


| 3564662 
3567380 


9347223 


9346189 


9343154 


9344118 
9343082 


2342045 


3570057 
3572814 
3575531 


3578248 


3580964 
3583679 


9341007 


9339968 


9338928 
9337887 
9336846 
9335504 


N. Co-Sine. 


+» 3649588 
J þ3652885 


13669379 


< 


bh 3692500 


3728903 


| 3752115 


3762073 


3772038 


3778685 


N. Tangent. N. Co-Tang. 
3639702 | 27474774 
3642997 | 27449927 
3646292 | 27425120 
27400352 
27375623 
27359934 
27326284 
27301674 
27277102 
27252569 
27228075 


| 3656182 
3659480 


3662779 
3666079 


3672680 

3675982 
3579284 

3682587 
13685891 
3689195 


27179204 
27154826 
27130487 
27106186 
27081923 
27057699 
27933513 


3695806 

3699113 
| 3702420 | 27009364 
3705728 | 26985254 
| 3709037 26961181 
| 3712346 | 26937147 
| 3715656 | 26913149 | 
3718967 | 26889190 
3722278 
3725596 


26841383 
26817535 
3732217 | 26793725 
3735532 
2738842 
3742163 
3745479 
3748797 


26746215 
26722516 
26698853 
26675227 
26651638 
26628085 
26604569 
26581089 
26557645 
26534238 
26510867 
| 26487531 
26464232 


3755434 
3 7 5 8753 


3763394 
3768716 


3775361 


3782010 
3785335 
13788661 
3791988 
3795316 
3798644 
3801973 
3805303 


26417741 
26394549 
26371392 
26348271 | 
26325186 


26279121 
26256141 
26233196 
26210286 
26187411 


3825296 | 26141766 
| 26118995 

3831967 | 26096259 
| 3835303 | 26073558 
3838640 | 26050891 


[N. Co-Tang.] N. Tangent. 


3 18 ine. 


27203620 | 


26865267 1 10670302 


26769951 Y 


| 1068308r 


26440969 | 


26302136 | 


| 26164571 


N. Secant, 


— — —— Doo — —— — — 


10641778 


— . 


N. Co-Secant 


10642905 
10644033 
10645163 
10646294 
10647426 
10648559 
10649693 
106 50828 
10651064 
10653101 
10654240 
10655380 
10656521 
10657663 
10658807 
10659951 
10661097 
10662243 


10663391 
10664540 
10665690 
10666842 


10667994 
10669148 


10671458 
10672615 
10673774 
10674934. 
| 10676094. 

19577255 
10678418 
106793582 
10680747 
10681914 


10684250 
10685420 
10686591 
10687763 
10688936 
10690110 


29029339 


29006346 
28983301 


28960475 | 


28937598 
28914760 
28891959 
28869198 
28846474 
28823739 
28801142 
287783532 
28755961 


28733423 
28710932 
28588474 
28666053 
28643670 
28621324 
28599015 | 


28576744 
28554509 


23532312 


28510152 


28488028 
28465941 
28443891 
28421877 


28399899 
28377959 
28356054 
28334185 
23312353 
23399556 


| 
[42 


39 


10691286 
10692463 
10693641 
10694820 
10696000 
10697182 


10698364 
10699548 
10700733 
10701919 
10703106 
10704295 
10705484 
10706675 
110707867 
10709060 
10710254 
17211410 


28268796 
28247071 
28225282 
28203729 


28182111 


28160529 


28138982 
28117471 
28095995 
28074554 
28053148 
28031777 


——  —— — — 


28010441 


27989140 | 


27967873 


27946641 
27925444 
27904281 


IN. Co-Secant. 


N. Secant.. 


__ 69 DEGREES. 


—_ 


9 


— 


2 * .. X * 


artificial Sines, Tangents, and Secants 


69. DEGREES. 


3 43 
8 . DEGREES. 3 LN 
TL ve Sine. | L. Co- bine. | L. Tangent. I. Co-Tang. L. Secant, I. ( Jecaut. wy 
| 9:5349517 | 9- 99729858 _9-5610658 | 10.4339341_ 10,0270142 [9, 9.4657 483 60 
9.5343986 | 9. 9729398 9.5614588 10. 4385412 10.270602 | 10, 0. 4656014 59 
9.5347452 | 9.9728938 9.5618515 | 10.4281485 [0.0271062 | 10.4652548 | 58 
9.5330915 | 9.9728477 9.5622439 | 10.4377561 100.0271523 [ 10. 4649085 | 57 
9.354375 | 9-9728016 9.5626360 | 19.4373640 10.271984 | 10.4645625 | 56 
9.5357832 | 99727554 9.5630278 | 10.4369722 10.0272446 | 10.4642168 | 55 
95 5361286 9.977092 | 9.5634194 10.4365 5806 | | 10.0272908 10. 4638714 34. 
9. 5364737 9.9726629 9.5638107 | lo, 4361893 10.273371 10.4635263 | 53 
9.5368184 | 9.9726166 9.5642018 | 10.4357982 10,0273834 | 10.4631816 | 52 
2.3371628 | 9.9725703 | | 9.5645925 | 10.4354975 10.0274297 | 10.4628272 | 51 
9.5337 5069 | 9-9725239 9.5649831 | 10.4350169 I0.0274761 | 10.4624930 | 50 
93378508 | 9.9724775 9:5653733 | 19.4346267 19.0275225 | 10.4621492 | 49 | 
9-3381943 | 99724310 | | 9.5657633 |_10.4342367 | | 100275690 | 10.4618057 | 48_ 
9.5385375 9.9723845 9.566 1530 | 10. 4338470 | | 10.0 276155 10. 461462547 
9.5388804 | 9.9723380 9.5665424 | 10.4334576 | | 10.0276620 | 10.4611196 | 46 | 
9.5392230 | 9.9722914 9.5669316 | 10.4330684 I0.0277086 -| 1e0.4607770 | 45 
9.53395653 | 9-9722448 | 9.5673205 | 10.4326795 10.0277552 | 10.4604347 | 44 | 
9.5399073 | 9-9721981 9.5677091 | 19.4322909 10.0278019 | 10.46c0927 | 43 
_9-5422489 | 9.9721514 | | 95680975 | 10.4319025 | | 10.0278486 | 10.4597511 [42 
9.5495993 | 9.9721047 9.56848 56 104315144 10. 0278953 I0.4594097 | 41 | 
9.409314 9.9720579 9.5688735 | 19.4311265 10.027942I | 10.4590686 | 40 
9.5412721 | 9.9720119 9.5692611 | 194307389 | | 10.0279890 | 10.4587279 | 39 
95416126 9.9719642 9.5696484 | 10.4303516 10.0280358 | 10,.4583874 | 38 
| 9:5419527 | 9. 9719172 9.5700355 | 10.4299645 10,0230828 10,4580473 | 37 
1_9-5422926 | 9.9718793 9-5794223 | 10.4295777 10.0281297 | Io. 452874. 254 
9.5426321 | 9.9718233 33 | 9-5708088 10.429191 | | 10.0281767 | 10, 0.4573679 351 
9.5429713 | 9.9717762 9.5711951 | 10.4288049 10.0282238 | 10.4570287 | 34 
9.5433103 | 9.9717291 | | 9.5715811 | 1044284189 10.0282709 | 19,4566897 | 33 
9.5436489 | 9.9716820 9.5719669 | 1914280331 10.0283180 | 10.4563511 |-32 
9.5439873 | 9.9716349 9.5723524 10,4276476 10,0233652 | 10,4560127 | 31 
9-5443253. | 9-9715876 | | 9.57 $727377_ 1,4272623 10.0 284124 [100.4556747 | 30 
9.5446630 | 9.9715404 9.5731227 | 10,4268773 10.0284596 | 10.4553370 | 29 | 
9.54 50005 | 9.9714931 9.5735074 | 10,4264.926 Io.0285009 | I0,4549995 28 
9.5453376[9.9714457 9.573#919 | 10.4261081 10.0285543 | 10.4546624 | 27 
9.546745 | 9.9713984 9.5742761 | 1,4257239 10.0286016 | 19.4543255 | 26 
9.5460110 |.9.9713509 9.5746601 | 10.4253399 10.0286491 | 10.4539$90 |-25 
6 [_9-5463472 | 9.9713035 | | 9-5750438 | 10.4249562 [1.286965 | 10.4536415 | 24 
9. 5466832 99712560 | 9.5754272 [100.4245728 100287440 | 100.4533168 | 23 
| 9-5470189 | 9.9712084 | | 9.5758104 | 10.4241896 | | 10.0287916 | 10.4529811 |-22 | 
9.5473 542 | 99711608. 9.5761934 | 10. 4238066] [10.028839 2 10.4526458 21 
9. 5476893 9.9711132 9.5765761 | 10. 4234239 [100.0288868 104523107 | 20 | 
9. 5480240 119.9710655 9.5769585 104230415 10.0289345 10.459760 | 19 
9. 5493585 _9.9710178 9.5773407 | 10.4226593 10.0289822 | 10.4516415 | 18 | 
9.5486927 | 9.9709701 9-5777226 | 19.4222774 | | 10:0290299 | 10.4513073 | 17 
9.5490266 | 9.9709223 9.5781043 | 10.4218957 10.290777 1. 4509734 | 16 
9.5493602 | 9.9708744 9.5784858 | 10.4215142 10.0291256 | 10.4506398 | 15 | 
9.5496935 | 9.9708265 9.5788669 | 10.4211331 | | 10.0291735 | 10.4503065 | 14 
| 9.5500265 | 9.97907786 9.5792479 | 10.4207521 19.0292214 | 10.4499735 | 13 
2.502592 | 99707306 | | 9.5796286 | 10.4203714 | | 10.0292694 10.4496408 | 12 | 
9.5596916 | 9.9706326 9.5800090 | 10.419991C 10.0293174 | 19.44930$4 [1 
9.5510237 | 9.9705346 9.5803892 | 10.4196108 | 10.0293654 | 10.4489763 | 10 | 
9.5513556 |, 9.9705865 9.5807691 | 10.4192309 | 10. 0294135 | 10.4485444 | 9 | 
9.5516871 | 9.9705383 9.5811488 | 10.4188512 | | 10.0293617 10.4483129 | 8 | 
9.5520184 | 9.9704902 9.5815282 | 10.4184718 10.0295098 | 10.4479316 | 7 | 
9.5523494 | 99704419 9.5319074 | 10.4180926 | | 10.0295581 | 10.4476506 | 6 
9.5526801 | 9.9703937 9. 5822864 100.4177136 10. 0296063 109.4473199 5 
9.3539105 | 9$.9703454 9.53826651 | 10.4173349 | | 10.0296546 | 10.4469895 | 4 
| 9-5533406 | 9.9702970 | | 9.5830435 | 19.4169565 10.0297030 | 10.4466594 | 3 
9.5536704 | 9.9702486 9.$834217 | 10.4165783 10.0297514 | 10.4463296 | 2 
9.5539999 | 9.9702002 9.5837997 | 10.4162003 10.0297998 | 10.4460001 I 
© | 9:5543292 | 9.9791517 94841974 19.4158226 | | 10.0298483 | 16 4456708 | © 
L. Co-*7ne. 4 L. Sine L. Co-Tang. | L. T. Tangent. IL. Co-Secant. | TL. Secant. NM 
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21 D E G REAR S | 
N Sine. N Co-Sine. N. Tangent. V. Co-Iang. N. Secart, N. Ce-Segant © 
3583679 9335804 2838540 26050891 107114350 22254281 
3556395 9334761 3841978 | 26023258 | 10712647 | 27383153 
3589110 | 9333717 3845317 | 26005659 19713344 | 27862039 
3591825 | 9332673 3348656 | 25983095 10715043 | 27840999 
3594540 | 9331628 3851996 | 25960564 | 10716244 | 27819973 | 
3597254. | 9339582 3855337 | 25939068 | 10717445 | 27798982 
|_ 3599965 | 9329535 3858679 | 25915606 | _10718647 | 27778024 
3602682 | 9328487 3862021. | 25893177 10719851 27757100 
3695395 | 9327439 3865364. | 25870782 10721056 | 27736211 
3608108 | 9326390 3868708. | 25848421 10722262 | 27715355 
3610821 | 9325340 3872053 | 25826094 | | 19723469 | 27594532 
3613533 | 9324289 | 3875398 25803800 | 10724678 | 27673743 
[_3616246 | 9323238_ 3875744 | 25781539 10725887 | 27652988 
3618958 | 9322186 3882091 | 25759312 10727098 27632266 
3621669 | 9321:33 | 35885439 | 25737118 | 10728310 | 27611578 
3624380 | 9320079 | 3888787 | 25714957 | 19729523 | 27590923 
3627091 | 9319024 3892136 | 25692830 | 10730737 2757301 
3629802 | 9317968 . 3895486 | 25670735 |. | 19731953 | 27549712 
3532512 [. 9316912 3858837 | 25648674 | j_19733170 | 27529157 
3635222 | 9315855 3992189 | 25626645] | 10734388 | 27508634 
| 3637932 | 9314797 3995541 | 25604649 | 10735607 | 27488144 
3640641 | 9313739 | 3908894 þ 25582686 | 10736827 | 27467787 
3643350 | 9312679 3912248 | 25560756. 10738048 | 27 4% 63 
3646059 | 9311619 3915602 | 25538858 10739271 | 2742987 
3648758 | 9319558 _3918957 | 25516992 | | 19749495 | 27406512 
3651476 | 9399496 3922313 | 25495160 | 10741720 | 27386186 
| 3654184 | 9308433 3925670 | 25473359 10742946 | 27365892 
3656892 | 9307370 3925028. | 25451591 19744173 | 27345630 | 
3659599 | 9306306 | 3932386 | 25429855 | 10745402 | 27325400 
3662306 | 9305241 3935745 | 25408151 10746631 | 27305203 
3665013 | 9394175 _3939195 | 25386479 _10747862 | 27285038 
3667719. | 9393109 | 3942466 | 25364839 | | 10749095 | 29264905 
3670425 | 9392042 3945827 | 25343231 | |. 10750328 | 27244804 
3 | 3673131 | 9300974 3949189 | 25321655 | ä J 10751562 | 27224735 
3675836 | 9299905 | 3952552 P 25300111 10752798 | 27204698 
3678541 | 9298835 ' 3955916 | 25278598 | 19754035 | 27184693 
3681246 | 9297765 _3959280 | 25257117 | 19755273 | 27164719 
| 3583950 | 9296694 | 3952645 | 25235667 | 10756512 | 27144777 
3686654 | 9295622 3956011 | 25214249 | 10757753 | 27124866 
| 3589358 | 9294549 | 3969378 | 25192863 | 10738995 | 27104987 
3692062 | 9293475 | 3972746 | 25161507 | 10760237 | 27085139 
3694765 | 9292401 | 3976114 | 25150183 10761491 | 27065323 
_ 3697468 | 9291326 | 3979483 25128890 10762727 | 27045538_ 
3700170 | 9290250 3982853 | 25107629 |. 10763973 | 27025784 
| 3702872 | 9289173 | 3936224 | 25086398 | 10765221 | 27006061 
3795574 | 9298095 | 3989596 | 25065198 10766470 | 26986370 
3708276 | 9287017 | 3992968 | 25044029 10767720 | 36966709 
3710977 | 9285938 | 3996341 | 25022891 | 10768571 | 26947979 
3713678 | 9284858 |. 3999715 25001784 | 192770224 | 26927480 
3716379 | 9283777. 4003089 | 24980707 10771477 | 26907912 
3719080 | 9282696 |. 4007465 24959661 10772732 | 26885374 
3721780 | 9281614 4009841 | 24938645 10773988 | 26568867 
3724480 | 9280531 4013218 | 24917660 10774246 | 26849391 
3727179 | 9279447 4916596 | 24896706 10776504 | 26829945 
3729878 2278362 4919975 24865781 10777765 | 26810539 
3732577 | 9276277 4023354 | 24854837 | 10979025 | 26791145 
3735275 | 9276191 4926734 | 24334023 10780289 | 26771790 
3737973 | 9275104 4030115 | 24813190 10781550 | 26752465 
3749671 |.9274016 4033497 | 24792386 10782815 | 26733170 
3743369 | 9272928 4036879 | 24771612 | 10784080 | 26713906 
3746066 2271839 404 24752869 10785347 265946572 | 
IN. Co-Sine. | N. Sine. N. Co-Tane. N. Tangent. N. Co-Secant.| N. Secant. 


e c ts 


[a> +> 


8 


+ > +> 


"drift Sines, Tangench e S Secauts, 


45 
n 2 
I. Sine. 8 _£. Ce- Sine. | Ke 15 2.2 L. L. Co-Tang. | IL. S2cant, L. Co Secant. | 
9.343292 2 9.793912 2.384774 10. 4158226 400298483 19-4456708 | 69 
9.5546581 99701032 9.845545 119.4154451 1. 0298968 104453419 5 
9.5 549868 9.9700547 9.5 849321 10.4150679 | | 19,0299453 | 19.4450132 | 58 
9.5553152 | 9.9700061 9.58 53091 | 10.4146909 19,.0299989 | 10.44.46848 | 57 
9.5556433 | 9.9599574 9.58568 59 10.414341 10. o 300426 [10.4443 567 | 56 
9.5539711 | 9.9699087 9.5860624 | 10.4139376 10,0300913 | I0.4449289 | 55 
9.5562987 9 9698500. 9.5864.386 10.4135614 10.0301400 | 10 4437013 IN 
9.5566259 } 9.9698112 9.5868147 | 10.4131853 10.0301838 | 10.4433741 | 53 
9.5 569529 | 9.9697624 9.5871504 | 10.4128096 [0.0392375 | 19,4430471 | 52 
9.5572796 | 9.9697136 9.5875660 I0,4124340 - 10,0302564 | 19.4427204 | 51 | 
9.5576060 | 9.9596647 9-5879413 | 10.4120587 10.0303353 | 10.4423940 | 50 
9.5579321 | 9.9696158 9.5833163 | 10.4116837 10.0303842 1 4420679 | 49 
9-55382579 | 9.9695668 9.5986912 | 10.4113088 10.0304332 | 19.4417421 | 48 
9.5585835 | 9.9695177 9-5890657 | 19.4109343 10.304823 104414165 | 47 
9.5539088 | 9,9694687 | 9.5894401 | 10.4105599 10.0305313 | 10.44Io0912 | 46 | 
9.5592338 } 9.9694196 9.5898142 | 10,4101853 19.0305804, | 10.4407662 45 
95595585 9.9693704 9.590188 10.409819 10. 306296 | 10.4404415 | 44 | 
9.55938829 { 9.9693212 9.5905617 | 10.4094383 19.0306788 | 10.4401171 4.3 
95602071 | 9.9692720 | | 9:5999351 4094 | | 19.9307280 | 10.4397929 | 42 
9.5605310 | 9.9692227 9.5913032 | 10.4086918 19.0307773 | 10.4 394690 | 41 
9.5608 546 9.9691734 9.3916812 | 10,4083188 10.0508266 | 10˙4391454 40 
9.5611779 | 9.9691240 9.5920539 | 10.4079461 10.9398759 | 10.4388221 39 
9.561501 | 9.9690746 | | 9.592423 | 10.4095737 10.0399254 | 10.4384990 | 38 
9.5618237 | 9.9690252 9-5927985 | 10.4072015 10.0309748 | 10.4381763 | 37 
9:5621462 | 9.9589757 95931795 | 10.4968295 19-0310243 | 104378538 36 
9.5624685 | 9.9689262 9-3933422 | 19.4064577 | | 10.0310738 | 10.4375315 | 35 
9.5627904 | 9.9638766 9.5939138 | 10.4060862 190.0311234 10.4372096 | 34 
9.5631121 | 9.9688270 9-5942851 | 10.4057149 10.0311730 | 10.4368879 | 33 
9.5634335 | 9.9687773 9.5946561 | 10.4053439 | 10.23I2227 | 10,4365665 | 32 
9.5637546 | 9.9687276 9.5959269 | 10.4049731_ ([0.0312724 | 10.4362454 | 31 
93540754 9.9586779 93953975 | 10.40946025 10.0313221 | T10.4359246 | 30 
9.5643960 | 9.9686231_ 9.5957679 | 10.4042321 10.0313719 | 10.4356040 29 
9.5 647163 | 9.9685783 | | 9.5961380 [0.4038620 19.0314217 | 10.4352837 | 28 
9:5659363 9.968 5284 95965079 | 10.4034921 19.9314716 | 10.4349637 | 27 
9.5553561 | 9.9684785 9.5968776 I0.4031224 10.0315215 | 10.4346439 | 26 
9.5656756 | 9.9684286 9.5972470 | 10.4027530 [0.0315714 | 10.4343244 | 25 | 
9.5659948 9.9683786 9.5976162 [0.4023833 10.0316214 I0.4340052 | 24 
9.5663137 | 9.9683285 9.5979852 | 10.4020148 10.9316715 | 10.4336863 23 
9.5666324 | 9.9682784 9.5983540 | 10.4016460 10.0317216 | 10.4333676 | 22 
| 9.5669508 | 99682283 119.5987225 10.40 12778 10.0317717 | 10.4330492 | 21 
9.5672689 | 9.9681781 9.5 999908 | 10,4009092 10.03I8219 | 10,4327311 | 20 
9.5675868 j 9.9681279 93994598 | 10.4005411 19.0318721 | 10.4324132 19 
_9.5679044 [9.9680777 | | 9.5998267 10.4001733 | | 10-0319223 10.432996 | 18 | 
9.5632217 | 9.9680274 9.600 1943 110.3998057 | | 10.0319726 Io.4317783 17 
9.568 5387 9.967977 9.6005617 10.399438; 10. 0320229 | 10.4314613 | 16 . 
9.5688555 | 9:9679267 9.6009289 | 10.3990711 19.0320733 | 10.4311445 | 15 | 
9 5691721 | 9.967%763 | 9.6012958 10. 3987042 10.0321237 | 10.4308279 FS [ 
9.5694883 199678258 | 96016625 10.398337 10.9321742 | 10.4305117 | 13 | | 
| $:5698043_ | 9:-9677753 | | 9:6920290. 10.397971 10.322247 | 10. 430195712 ih 
95701200 | 9.977247 | | 9.6023953 | 10.3976047 19.0322753 | 10.4258800 [TT 1 
9.5704355 | 99676741 9-6027613 | 10.3972387 10.9323259 | 10.4295645 | 10 
9.5707506 | 9.9676235 9-6031271 | 10.2968729 10.0323705 | 10.4292494 | 9g 
9.5710656 | 9.9675728 | | 5.6034927 10.3965073 19.0324272 | 10.4289344 | 8 
9.5713802 | 9.9675221 9.6038581 10.3961419 10.032477 | 10.4286198 7 
9.5716946 5 9.042233 410.3957767 10.0325287 | 10.4283054 | 6 | 
9.5720087 | 9.9574205 | | 9.6045882 10.3954118 10.325795 10.4279913 | 5 
9-3723226 | 9.9673697 9.6049529 | 10.3950471 10.0326303 10.4276774 4 
98726362 9.9673188 9. 6053174 | 10.3946826 1.326812 10,4273638 | 3 
9. 8729495 | 9.9672679 9.6056817 | 10.3943183 10.0327321 | 10.4270505 2 
9.732626 | 9.3672169 9 6060457 | 10.3939543 10.0327831 | 10.4267374 | 1 | 
25733734 | 99671959 | 495264096 | 10.3935904 | | 10.0328341 10.4254246 | 5 
L. Co Sine I. Sine. L. Co-Tang. L. Tangent. | 2 Co-Secant. N Fecant. om M 
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N Co-Sine. . Tangent N. N. Co-Tang. 
3746066 0271839 4040262 "24750369 
3748763 | 9270749 4043646 | 24730155 1 
3751459 | 9269655 4047031 | 24709470 
| 3754156 | 9268566 4050417 | 24688816 A 
3756852 | 9267473 4053804, | 24668191 
3759547 | 9266330 4057191 | 24647596 | 
| 3762243 | 9265286 4260579 | 24627030 
3764938 | 9264191 4053968 | 24606494 
3767632 | 9263096 4067358 | 24585987 
3770327 | 9262000 | 4070748 | 24565509 
3773021 | 9260903 4974139 | 245450061 
3775714 | 9259805 4077531 | 24524642 
3778408 | 9258706 _4050924 | 24594252 
3781101 | 9257606 4084318 | 244383891 
3783794 | 9256596 4057713 | 24463559 
37864836 | 9255405 | 4091109 | 24443256 
3789178 | 9254303 | 4094504 | 24422982 
3791870 | 9253200 4097701 24402736 
3794562 | 9252097 | 4001299 | 24382519 
3797253 | 9:50993 4194097 | 24362331 
3799944 | 9249888 41080979 | 24342172 | 
3802634 | 9248782 4111497 | 24322041 
3805324 | 9247675 4114598 | 24301938 
3808014 | 9246568 4118309 | 24281864 
3810704 | 9245460 4121703 | 24261819 
38313393 | 9244351 4125106 | 24241801 
3816082 | 9243241 4128510 | 24221812 
3818770 | 9242131 4131915 | 24201851 
3821459 9241020 4135321 | 24181918 | 
3324147 | 9239908 4138728 24162013 
| 3826834 | 9238795 _4142136 | 24142136 
3829522 9237681 4145544 | 24122286 
3832209 | 9236567 4148953 | 24192465 | 
3834895 | 9235452 4152363 | 24082672 
3837582 | 9234336 44155774 | 24062906 
9840268 | 9233219 | 4159186 | 24043168 
3842953 [9232102 1_4162599 | 24923457 | 
3845639 | 9230984 | 4166012 24002774 
3843324 | 9229865 4169426 | 23984118 | 
3851008 | 9228745 | 4172841 | 23964490 
3853693 | 9227624 | 4176257 | 23944889 
3856377 | 9226503 | 4179674 | 23925316 
3859060 | 9225381 4183091 23905769 
3861744 9224258 418650 23886250 
3864427 | 9223134 4189928 | 23866758 
3867110 | 9222009 | | 41933468 | 23847293 
3869792 | 9220884 F 4196769 | 23827855 
3872474 | 9219758 | 42cclg1 | 23808444 
3875156 | 9218631 4203613 | 23789060 
3877837 | 9217593 | 4207036 | 23769703 
3880518 | 9216375 4210460 | 23750372 
3583199 | 9215246 4213885 | 23731068 
3885880 | 9214116 4217311 | 23711791 
3888560 | 9212985 4220738 | 23692540 
3891239 9211854 4224166 23573316 
3893919 | 9210722 3227594 | 23654118 
3896598 | 9209589 4231023 | 23634946 
3899277 9208455 4234453 23615801 
3901955 | 9207320 4237884 | 23596683 
3904633 9206185 | 4241316 | 23577590 
3997311 | 9205049 4244749 | 23558524 
N. Oo: Tine: | TY Sine. _ I V. Co-Tang. N. Tangent. | 3 


N. Fe ecant, 
10785347 


— 


„ 


2 © 


N. Co Secant. Mo 


10786616 
10787885 
10789156 
10796427 
10791700 


3 


19794250 
19793327 
10796805 
10798084 


| 19799364 


10800646 


10801928 
10803212 
10804497 
10805784 
10807071 
10808360 


— — — 


10809650 
10810942 
10812234 
10813528 
10814823 


10816119 


19817417 
10818715 
10820015 
10821316 
10822618 


10823912 


10825227 


10826533 
10827840 
10829149 
10830458 
10831759 


2633482841 


2631618040 
26297560 | 39 
26278969 | 38 
26260406 37 
26241872 36 
26223366 357 
26204888 34 


25136439 | 33 


26149624 | 31 


26694672 Pu 
2667 5467 59 
26656292 53 
26637148 57 
26618033 56 
26593947 | 55 
20579851 | 54 
26560865 | 5 
26541868 52 
26522901 51 
26503962 50 
26485054 49 
> | 26466174 | 48 
26447323 | 47 
26428502 | 46 
26409709 | 45 
26390946 | 44 
26372211 43 
_26353505 | 42 


26168c18 | 32 


26131259 | 30 


26039852 | 25 


10833081 


10834395 
10835709 
10837025 
10838342 
10839661 


2611292229 
26094613 | 28 
26076332 | 27 
26058078 | 26 


_26021654 24 
26003484 23 
25985341 | 22 
25967225 | 21. 
25949137 | 22 
| 25931077 | 19 
25913043 | 1, 


10840980 
10842301 
10843623 
10844947 


10846271 


25895037 | 17 
25877058 | 16 
29859107 | 15 
25841182 | 14 | 
258232834 | 13 

25805414 | 12 


| 10847597. 


10848924 


10850252. 


10851582 


10852913 
110854245 
10855578 

10856912 

10858248 
110859585 


10860924 
10862263 


10863604 


25751993 

25734199 
25716462 
25693752 


25663412 
2564575! 
25628176 
25610599 
_ 23593047. 


IN. Co-Secant.| N. "NN. Secant. M 


25787570 | 1! 
25769753 | 12 


9 
$ 
7 
6 
25681069 | 5 
4 
3 
2 
l 
0 


67 DEGREES. 


__S | woe FRY TY 


Viv f . . p , „ „ M ‚‚ ‚§ RE... 


ä - 


[ 


oo — —om—_ 


— — 


— — 6 — 


— 


PER) i Sines, Tangent, and Secants. 4 i'r 
1 5 2 WS 8 E G REES ON . 170.9 
M | L. Fine. 2 Co-Sine. | Ls Tangent, * Ee. Tag. | 7 I. Secanr. | L. Co-Sccant. | 3 1 
3 2.233574 9. 2621532 — 9.6064096 I9.3935924 10.02% 325341 I 0. 10.4264245 60 0 17 
1 | 9:5738880 | 9.9571144 9.6067732 | 10.3932268 | | 10.0328552 | 10.4261120 | 59 118 
249.5742003 | 9.9570637 9.6071366 | 1c.3522634 10,03293C3 | 10:4257997 | 58 = 
3 | 9-5745123 | 9-9570125 9.6074997 | 10.3925003 10.0329875 | 109.4254t77 | 57 1 
449.5748240 | 9.9669614 9.6078627 | 10.3921373 10.0330386 | 10.4251760 | 56 1 
))))!!! — MAE 11 
_6 9.5754458 99663588 96085880 | 16.3914 120 10.0331412 | 10.4245532 | 54. 1 
7 | 9:5757578 | 9.9665075 | | 9.6089503 | 10.3910497 | | 190331925 | 19.4242422 | 53 | 145 
8 9.5760685 9.667562 9.6093124 [10.396876 10.332438 1.423915 2 44 
919.5763790 | 9.9667048 9.6096742 | 19.3923258 1[0.0332952 | 10.42362i- | 51 1 
109.5766892 | 9.9666533 9.6100359 | 10.3999641 10.0333467 | 19.4233i08 55 MF 
119.5769991 | 9.9666018 9.6103973 | 10.3896027 10.0333982 | 19.4230009 [45 1 
12 | 9. 5773088 9.9665503 9.6107586 | 10.3892414 10.0334437 | 19. 4226912 24 483-4 4 
13 95776183 9.9664987 9.6111195 | 10.3888304 10.0335013 | 10.4223817 | 47 F ink. 
14 | 95779275 | 9.9664471 9.6114804 | 10.3835196 | | 10.0335529 | 10.4220725 [ 46 1 
15 | 9:5782364 | 9.9663954 9.6118409 | 19.3881591 | | 10.9336045 | 10.4217636 | 45 417 
16 | 9.5785450 | 9.96634 37 9.6122013 | 10.3877937 19.0336563 | 10.4214530 | 44 | ns 
179.5788535 | 99662920 9.6125615 | 10.3874385 10.0337080 | 10.421: 465 | 43 | 103 
18 95791616 9. 9662402 9.6129214 10. . 3870786 140.0337598 [ 10.4203384 | 42 "ak 
199.5794695 | 9.9661884 9.6132812 | 10, 3867188 100338116 10. 4205305 | 41 1 
20 | 9.579777 | 9.9661365 9.6136407 | 10.3863593 (0,0338635 | 10.4202228 | 40 A 
219.5800845 | 9.9660846 9.E1400n0 | 10.3860000 10.9339154 | 19.4199155 | 39 | 
229.5802917 9.9660326 3.6143591 | 10.38 564 10.0339674 | 10.4196083 | 38 8 
23 | 9.5806986 | 9.9659806 ©,6147140 | 10.3852820 10.0340194 | 10.4193olg | 37 1 wy 
24 | 95810052 | 99659285 9.650766 | 10.3849234 | [1.34715 10.4189948 | 36 1 
_— — — —— — — —— — — — 71 
25 | 9.5813116 | 9.9658764 9.6154351 | 10.3845649 10.0341236 | 10.4156684 | 35 118; 
26 | 9:5816177 | 9.965824; 2.6157934 [10.384206 I0.0341717 | 10.4133B23 | 34 1a 
279.5819236 9.9657721 96161514 | 10.3838486 10.0342279 J 10.4180764 | 33 aft: | 
28 | 9.5822292 | 9.9657199 | | 9.6165093 | 10.3834907 10.0342801 | 10.4177708 |] 32 "WE ö 
299.5825345 | 9.9656677 9.6168669 | 10.3831331 10.0343323 [100.4174655 311 ** j 
_30_1_9:5238397 | 99636133 |. | 96173243 | 10.3827757 |. | 19.9343047 | 194171603 | 36 | WF. 
| 31 | 9-5531445 |'9.9655630 9-6175815 | 10.3824185 10.0344370 | 10.4168555 | 29 ; 
329.5834491 [9.9655 106 9.6179385 | 10. 3820615 10.0344894 | 10.416550 ] 28 
33 9.58375 359.9654582 9.6182953 10. 3817047 190.0345418 | 10.4162465 | 27 
| 34 9.5840576 9.9654057 9.6186519 | 10.3813481 10.0345943 | 10.4159424 [26 
| 35 | 9:5843615 | 9.9653532 9.6190083 | 10.3809917 10.0346468 | 10.4156385 | 25 | 
369.3846651 | 9.9653006 | | 9.6193645 | 10.3806355 | | 10.0346994 | 10.4153349 | 24 
379.5849685 | 9.9652480 9.6197205 | 10. 3802795 10.034 7520 | 10.4150315 | 23 
389.5852716 | 9.9651952 9.6290762 | 19.3799238 10.0348047 | 10.4147284 | 22 
399.5855745 9.9651426 | | 9.204318 | 10.3795682 10.0348574 | 10.4144255 | 21 
409.5858771 | 9.9650899 9.6207872 | 10. 3792128 10.03491o01 | 194141229 | 20 
41 9.5 861795 9.9650371 | 9.6211423 [10.3788 577 10.0349629 | 10.4138205 | 19 
42 | 9-5564816 | 9.9649843 | | 96214973 | 10.3785027 | | 19.9350157 | 10.4135188 | 18 
43 | 9-5867835 | 9.9649314 9.6218520 | 10.3781480 | | 10.0350686 | 10.4132165 | 17 
44 | 9.5870851 | 9.9643785 9.0222066 | 10.3777934 | | 10.0351215 | 10.4129149 | 16 
459.5873865 | 9.9648256 | | 9.6225609 | 10.3774391 10.9351744 | 19.4126135 | 15 
45 | 9.53876876 | 9.9647726 | [ 9.6229150 | 10.3770850 I9.0352274 | 10.4123124 | 14 
479.5879885 9.9647195 9.52 32690 | 19.3767310 | | 10.0352805 | 10.4120115 | 13 
48 | 95852892 | 9.9646665 | | 9.6236227 | 10.3763773 [1.353335 | 10.4117168 | 12 
499.5885896 | 9:9646133 1 10.376023) 10.03 53867 [1.411414 | 11. 
509.5888897 | 9.9645602 | | 9.6243296 | 10. 3756704 19.0354398 | 10.4111103 | 106 
51 | 9:3891897 | 9.9545069 96246827 10.373173 110.0354931 | 10.4108103 | 9g 
52 | 9-3894593 | 9.9544 537 9.6259356 | 10.3749644 | | 10.9355463 | 10.4105107 | $ 
539.5897888 | 9.9544004 | | 2.6253884 | 10.3746116 10.0355996 | 1c.4102112 } 7 
[_54. j_2-5900880 | 9.9643470 | | 96257409 | 10.3742591 | | 10.0356530 | 10.4099120 | 6 
559.5903869 9.942937 9.260932 | 19.3739068 10.035703 10.4096131 | 5 
569.5906856 | 9.9642402 9.6264454 10. 3735546 [0.0357598_ 10.40©93144 . 
579.5999841 | 9.9641868 | 9.6267973 | 10.3732027 10.9358132 | 10.4090159 3 | 
58 9.5912823 9.9641332 9.5271491 10.3728 569 10.0358668 100.4087177 2 
39 9.5915803 | 9.9640797 9.5275006 10.3724994 10.0359203 | 10,4084197 i 
EF 7 IG27PITY 1 TO2TETAS! 10.0359739 | 10.4081220 | © 
"I. Co-Tine: in; L. Co-Tang. | N Tangent. L. Co-Secant. | L. Secant. NM 
6 DEGREES. 3 oh 
5p Ent 


——_ 


6 DEGREES. 


8 


md 


48 _4 TABLE 7 a and 
2 23 D EGREE 8 ns 
M. | N N. Sine. | N. Ce Sine. N. Tangent. | N. Co-Tang. N. Secant. N N. Co-Secantõq | 
o | 3907311 | 9205049 | 4244749 | 23558524 | 10863603 298547 
1 3909989 9203912 | 4248182 23539483 | 7 10864946 25575521 FT 
2 | 3912666 | 9202774 4251616 | 23520469 10366289 | 25558022 : | 
3 | 3915343 | 9201635 | 4255051 | 23501481 10867634 25540548 1 
41 3918019 | 9200496 4258487 | 23432519 10868979 | 25523101 56 
| $5 | 3920695 9199356 4261924 | 23463582 10870326 | 25505680 | 5; 
3 3923371 9198215 4265362 23444672 10871675 25488284 54 
7 | 3926047 | 9197073 4268800 | 23425787 10873024 | 25470915 53 
| 8 | 3928722 | 9195931 4272239 | 23496928 10574375 | 25453571 | 52 
9 | 3931397 | 9194788 4275679 | 23388095 10875727 | 25436253 | 51 
19 | 3934071 | 9193644 | 4279120 | 23369287 10877080 25418961 50 
1143936745 9192499 4252562 | 23350505 10878435 | 25401694 | 4g 
12 | 3939419 121353 _4286005 | 23331748 10879791 | 25384453 | 43 
113 3942093 | 9190207 4289449 23313017 10881148 25367238 7 
I4 | 3944766 | 9139060 4292894 | 23294311 10852506 | 25350048 46 
15 | 3947439 | 9137912 4296339 | 23275630 | 10883866 25332883 45 
16 | 3950111 | 9186763 4299785 | 23256975 \ To585227 | 25315744 44 
17 | 3952783 | 9185614 | 4393232 | 23233345 | 10886589 | 25298630 | 43 
_18 | 3955455 [9184464 4306680 23219740 10887952 | 25281341 | 4 
I9 | 3958127 | 9183313 4310129 | 23201160 10889317 | 25264473 1 
20 | 3960798 [9182161 4313579 | 23182606 10890683 25247440 40 
21 | 3963469 | 9181008 4317030 | 23164076 1092058 | 25230426 | 39 
22 | 3966139 | 9179855 43204814 23145571 10893418 | 25213438 | 33 
23 | 2968809 | 9178701 4323933 | 23127091 10594788 | 25196475 | 37 
24 | 3971479 | 9177546_ 4327386 | 23108636 | 108961 59 | 25179537 | 36 
25 3974148 9176390 4330840 23090206 10897531 25162624 oy 
26 | 3975817 | 9175234 4334295 | 23071801 10898904 | 25145735 34 
27 | 3979486 | 9174077 | 4337751 ] 23053420 10999279 | 25128871 | 33 
28 | 3982155 | 9172919 4341208 | 23035064 10901655 | 2511203: | 32 
29 | 3984823 | 9171760 | J 4344666 | 23016732 10993032 | 25095218 | 31 
432 | 3987491 | przocot. 43458124 | 22998425 10904411 | 25078428 | 30 
31 | 3990158 | 9169441 4351583 | 22980143 . 10995791 | 25061663 | 29 
j 32 | 3992825 | 9168280 _ | 43550943 | 22961885 | 10907172 | 25044923 | 28 
33 | 3995492 | 9167115 | 4358504 | 22943651 10908554 25028207 | 17 
34 | 3998158 | 9165955 4361966 | 22925442 10909938 | 25011515 | 26 
35 | 4900824 | 9164791 4355429 | 22907257 | 10910323 |, 24994847 | 25 
35 4003490 | 9163627 4368893 22889096 10912709 | 24978204 | 24 
37 | 4906156 | 9162462 | 4372358 | 22870959 | 19914097 | 24961586 | 23 
38 | 4008821 | 9161296 | 4375823 | 22852846 10915486 | 24944991 | 22 
39 | 4011486 | 9160130 4379289 | 22834758 10916876 | 24928421 | 21 
140 | 4014150 | 9158963 4332756 | 22816693 10918267 | 24911874 | 20 
41 | 4ol6814 | 9157795 4386224 | 22798653 10919659 | 24895352 | 19 
42 | 4919478 | 9156626 | 4389693 | 22780636 10921053 | 24878854 | 18 
i 43 | 4922141 | 9155456 | 4393163 22762643 | 10922448 | 24862380 17 
144 4024804 9154285 4396634 | 22744674. 10923845 | 24845929 | 16 
145 | 4227467- | 9153115 4400106 | 22726729 10925243 | 24829503 | 15 
46 | 4030129 | 9151943 | 4423578 | 22708807 10926642 | 24813100 | 14| 
47 | 4232791 | 91307709 4 4497051 | 22690909 10928042 | 24796721 | 13| 
43 [_4235453 | 9149596. 4410525 | 22673035 19929444 | 24780366 | 12 
49 4038114 9148422 441400 22655184 10930847 24764034 I 
50 | 4949775 | 9147247 4417476 | 22637357 10932251 | 24747726 | 10 
51 | 42943436 | 9146971 4420953 | 22619553. 10933656 | 24731442 | 9 
52 | 4046996 | 9144893 4424431 | 22601773 10935063 | 24715181 | 8 
53 | 4048756 | 9143718 4427910 | 22584016 | 10936471 |] 24698943 | 7 
54 | 4931416 | 9142540 4431390 | 22566283. 10937880 | 24632729 |_9 
55 | 4954075 | 9141361 | 4434871 | 22548572 10939291 | 24666533 | 5 
55 | 4956734 | 9140181 | 4438353 | 22530885 10940703 | 246509371 | 4 
57 | 4959393 | $139000 4.441835 | 22513221 10942116 | 24634227 | 3 
58 | 4062051 | 9137819 4445318 | 22495580 10943530 | 24618106 | 2 
59 | 4064709 | 9136637 4448802 | 22477962 10944946 | 24602008 | | 
| 60 | 4067366 | 9135454 | | 4452287 | 22460368 10946363 | 24585933 | © 
— N. Co-S7ne. | N. Obes; | N. Co-Tang.] N. Tangent. N. Co-Secant.| N. Secant. M 


" iriificel Sines, Tangente XP Secants. 


= 49 
on — 3 DEGREES. ry 
. L. Sine. L. Co-Sine. Los Tangent, 7 Co-Tang. | f. Sccant. L. C Secant, i | 
| 9:5918780 | 9.9640261 \ _9.6278519 | 10.3721481 To. 0359739 10.4081220 | 60 
9.5921755 | 9.9639724 | ] 9-6282031 | 10,371 ro 10.9360276. 10.40 243 59. 
9.5 924728 9.9639187 9.628 5540 10% 1% 3 1 $$540-1 58 | 
95927698 | 9.9638650 9.6289048 | 10.3710952 10.0261350 10,4072302 | 57 | 
9+5930666 | 9.9638112 9.6292553 | 10,3707447 | | 10.0361$88 | 10.4069334 | 565 
95933631 9.9637574 9.62960 57 | 10.3703943 10,0362426 | 10.4-66369 | 5 ; 
95930394 | 9.9937030 | | 9:5299358 | 193799442 | | 10.0362564 | 19:4063406 | 54 
9.5939555 | 9.9636496 9.6303058 | 10.3696942 | 10.0365 o4 | 10.4060445 | 52 | 
9.5942513 | 9.9635957 9.63065 56 1e | 1 pes Do Mp7 4: 
9.5945409 | 9.9635417 96310052 | 10.2689948 10.0364533 10.405453; I 51 
9-5948422 | 9.9634377 | | 96313545 | 10.3686455 | | 10.0365123 | 1.405137 30 
9.5951373 1 9.9634336 9.6317037 | 10. 3682963 10.0365664 |} 10. 1048627 49 
9.5954322 | 2.9633795 9.6320527 190.3679473 10.0365205 | 10,4045673 as 
9.957268 | 9.9633253 | | 9.6324015 | 10.3675985 | | 10.0264747 | 10.4042732 | f 
| 9.5960212 | 9,9632711 9.6327501 | 10.2672499 10,0367289 10.4039798 140 
9.59631549.9632168 9.6330985 | io 2669015 100.0367832 10 6046 45 | 
9.5966093 9:9631625 9.6334468 | 10.2665532 10.0368375 10.4933907 44 
9.5969030 | 99631082 0.633794 j 10.3662052 10.0363918 | 10.40 PEE 43 
_9.5971965 | 9.9639 538 9.6241426 140.3658574 10.036942 19.4028035 4.2 
9.5974897 | 9.9629994 | | 9.6344903 10.365 5% | | 10.93750006 | 10.4025103 | © 
9.597727 4 9.9629449 9.6348378 | 10,3651622 10.037055 | 10.4022175 | 40 
9.5980754 | 9.9628904 | | 9.6351850 | 10.3648150 19.0371096 1654 10246 N 1 
9.5983579 | 9.9528358 9.6355321 } 10.3644679 10.0371642 10.416321 38 
9.598660 2 9.9627812 9.6358790 10.3641210 10.0 72188 10.40 13398 37 
; 419.9626719 9.6365722 Te” 278 | | 10.03732 7 35 
93995357 | 9.9526172 | | 96399155 | 10 2630815 174828 1.464, 
9.5993271 | 9.9625624 3.6372646-| 10.3627354 0.0374376 18 1730 44 
9.6001181  9,9625076 9.6376106 | 10.1623894 15 9374924 | 10495 8810 22 
9.6004090 9.9624527 9. 6379563 10.2 620437 189.0375473 RX; 44 2 2 
| 9.500997 —. 9623978 9. 6385 2319 18. 616081 | 10.0376022 e 30 
9.6009901 | 9.9623428 | 9.638647) | 10:3612527 | (1,6376572 f. 
9.6012803 | 9,9622578 9.6389925 | 19, 3610095 10.377142 „ 78 
9.60 15703 9.9622328 9.6393375 [10.360662 5 10.087762 1 297 . 
9.6018600 9.9621777 9.6396823 10.360317 10,037822.3 2 ih oh 
9.6021495 | 9.9621226 9.400269 | 10.359973t | | 10.0373774 hp 305 15 
29 .5024388 9.9520674 9.6403714 | lo. 3596286 10.039326 | 1 | - 
9 6027278 | 9.9620122 9.6407156 a. 5 92844 r e PFIaSS: Pony 
9.6030166 | 9.9619549 1 | 9.6416597 16 3 1 6 2 0 
9.60 330 529.9619016 [96414036 10.358 59744 10.0382984 3 18 Sk 
9-6035936 | 9.9618463 9.6417473 | 10.3552527 10.0381537 e 10 
9.60 388 179.9617909 | 92.6420908 10.3 579092 | 19.0 82001 eee 
9.641696 9.967355 96424342 | 10.3 575655 10 0 ok e 
9.6044 573 9.9516800 9.642773 10.372228 | 727055 . . — 
: | L ©, 0302 | 
9.6047448 | 9.9616245 | | 9.6431203 | 1 0.356879” | 556555 5 1 4 
9.60 50320 | 9.9615689 | . | 9.6434631 [10.3 565369 10.0384311 18 ry 
9.63319 | 9.9615133 | 9.64383) | 10.3561943 | 10.384887 | 1622 | W 
| 9.6056057 | 9.9614576 | | 9.64414S1 | 10.3558519 19.03854 2.4 3 | 4 
2.558923 9. 9614020 9:6444993 | 10.35550997 10.0385980 3 1 
96061786 | 9.9613463 | 9.64483 24 [ 10. 3551676 | | 10.0386538 [10.2382 14 : 
9.6064647 9.96 12904 9.£451743 110.3548257 10.387096 [1 ph 4445 Lf 
9.6067 5069.96 12346 9.645505 10. 3544840 10.03 87654 Ss $4544 To 
9.6070362 9.961787 9.6458575 | 10.3541425 10.0388213 Sn — LW 
9.073216 | 9,9611228 9.6461998 10.3538012 10.0288772 N : 
9.6076068 9.96 10668 9.646 5400 | 10.3 534600 190.0389232 1 : 
9.6078918 | 9.9610108 9.6468810 | 10.3531190 pros wo ny 5 1 
9.608 1765 9.9609 548 9647221710. 3527783 10.03 904 52 3 : — 
9.6084611 | 9.9608987 9.6475624 | 19.3524376 10.0301013 £44 25 9 
9.6087454 [9.9608 426 9.6479028 10.3520972 | 10.0391574 1 85 | 
| 9.6090294 9.960786 4, 9.6482431 | 10.3517 369 100392136 3 +3 
9.6093133 _9.9607302 9 6485831 10.3514169 10. 0392693 5 on 
L. Co-Sine. | I. Sine. e Ce-Tang. L. Tangent, | 1 —= - — 
5 — TART 0M Kr N P 1. Jecant, * 
| * — 0 


N 


: —_— — — m : — — — — — — 
* - 2 A — 8 — oc I .- - 4 * - 
N . — » * — 2 — ? _ =; _ 
K 3 " — EE 2 . — wx * =; N r 1 - » 66 — —— 2 4 I 
2 ? * ©.” Von 3 LAT; — 8 * 4 Aw pt g 2 
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50 A 11 51 1 of Natur af and e 


: 24 DE GRE EF. 3 e 
. N. Sine, N. Co-Sine. N. Tangent. N. Co- Tang. VER BHP | N. Secant, N. Co-Secant ( 
. 4067366 9135454 4452287 | 22460368 | 10946353 24385223 Pay 
I | 4970023 | 9134271 4455773 | 22442796 1410947781 24569882 59 
2 | 4072680 | 9133087 4459260 | 22425247 10949201 | 24553853 | 55 
3 | 4075337 | 9131902 | 4462748 | 22407721 10950622 24537848 57 
4 | 4977993 | 9139716 4466237 | 22399215 10952044 | 24521865 | 56 
5 | 4980649 | 9129529 4469727 | 22372739 19953467 | 24505905 | 55 
6 [49383305 [9125342 4473217 | 22355260 19954892 | 24489968 | 54 
7 | 4085960 | 9127154 4476708 | 22337845 | 10956318 24474054 53 | 1 
8 | 4088615 | 9125965 4480200 | 22320433 10957746 | 24458163 | 5, 
9 | 4091269 | 9124775 | 4483693 | 22303043 19959174 | 24442294, | 5; 
10 | 4293923 | 91235%4 | 4487187 | 22285676 109606e4. 24426448 50 
11 | 4996577 | 9122393 4490682 | 22268331 10962036 2441062449 
I2 | 4999230 | 9121201 4494178 | 22251009 | | 10963468 24394823 | 43 
13 | 4191883 | 9120908 4497675 | 23233709 | 10964902 24379045 a an 
I 14 | 4104536 | 9118814 4501173 | 22216432. 10966337 24363289 46 
15 | 4107189 9117620 4504672 | 22199177 10967774 24347555 45 
J 164109841 | 9116425 4508172 | 22181944 | 10969212 | 24331844 | 44 
{| 17 | 4112493 | 9115229 J 4511673 22164733 10970651 | 24316155 | 43 
| 18 | 4115144 | 9114932 4515174 | 22147545 19972091 [24300489 42 
CRE OI 5 gan wo 
8 19 | 4117795 | 9112835 4518676 | 22130379 19973533 24284844 4 5 
. 20 | 4120446 | 9111637 4522179 | 22113234 19974976 | 24269222 | 40 
| 21 | 4123096 | 9110438 4525683 | 22096112 - 10976420 | 24253622 39 
22 | 4125746 | 9109238 4529188 | 22079012 19977866 | 24238044 | 33 
23 | 4128395 | 9105038. 4532694 | 22061934 | 10979313 | 24222468 | 3) 
| 24 [ 41310 %4 916837 _4536201 22044878 10980761 2420695436 | | | | 
25 4133693 | 9105635 | 4539709 [22027843 119982211 | 24191442 25 — 
1 26 | 4136342 | 9104432 | 4.543218 | 22010331 192983662 | 24175952 | 34 
N 27 | 4138990 9103228 4546728 | 21993840 _ | 20985114 | 24160484 | 33 
4 | | 284141638 | 9102024 | 45509239 | 21976871 | 10986568 | 24145038 | 32 a 
"x 29 | 4144285 | 91008194 4553751 | 21959923 1:938023 | 24129613 | 31 ; 
. E $33F204 131943997 | [10999479 | 24\T4ne 1 30, Br 
[4 | 3! | 4149579 | 9998406 | 4560777 | 21926093 10999936 | 24098829 29 by 
F 32 | 4152226 | 9997198 | 4564291 | 21900210 | | { 10992395 | 24083469 | 28 ; 
F 33 | 4154872 | 9995990 | 4567806 [21892349 19993855 | 2406813227 f 
= Y 34 | 4157518 | 9094781 4571322 | 21875510 19995317 | 24052815 | 26 ; 
.v 35 | 4169163 | 9093571 4574839 | 21858691 19996779 | 24037520 | 2 ; 
1 | 36 | 4162808 22381 4579357 | 21841594 29228242 | 24922247 | 24 BY 
i 37 | 4165453 | 9091150 | 1] 4591876 | 21825119 10299709 | 24006995 | 23 ky 
1 38 | 4168097 | 9089938 | | 4585396 | 21808364 | 11001176 | 23991764 | 22 | 
is | 39 | 4170741 9088725 4598917 | 21791631 | 11002644 | 23976555 | 21 
| 49 | 4173385 | 9087511 4592439 | 21774920 11004113 | 23961367 | 20 | 
# { 41 | 4176028 | 9086297 4595962 [21758229 11005584 | 23946201 | 19 f 
ö a2 | 4178671 08582 4599486 | 21741559 | 11007056 | 23931055 | 1 ; 
"i | 43 | 4181313 | 9082866 4693orl | 21724911 {| 11008529 | 23915931 | 17 — 
4 44 | 4183955 | 9052649 | 4606537 | 21708283 | * | 11010004 | 23900828 | 16 : 
1 45 | 4186597 | 9081432 | 1 4610064 |] 21691677 |. 11011480 | 23885746 | 15. =] 
1 46 | 4189239 | 90802144 4613591 | 21675091 | » 11012957 | 23370685 | 14 | 
1 47 | 4191880 | 9078995 | | 4617119 216585277 | 11014436 | 23855645 | 13 ; 
1 43 | 4194521 [2077775 4620645 | 21641983. 4101 591623840625 | 12 WE 
„ 49 | 4197161 | 9976554 * | 4£24178 | 21625460 11017397 23825627 | I WY 
4 504199801 | 9075333 | 4627709 | 21608958 IT 11018879 | 23810650 | 10 4 | 
ll 51 | 4202441 | 9074111 4631242 | 21592476 | $2020303 3 28993092 1 | 
9 524205080 [9072888 | 4634776 | 21576015 11021849 | 23780753 | 3 
1 53 | 4207719 | 9971664 4635311 1 21559575. 11023335 | 23765843 | 7 | 
| 54 | 4210358 | 9070440 | 45418346 | 21543156 | | 11024823 | 23750949 | 6| | 
1 35 | 4212996 | 909215 4645392 | 21526757 | 11026313 | 23736075 | 5 5 
56 } 4215634 | 9067989 [% | 4643919 | 21510378 11027803 | 23721222 | 4 | 
57 4218272 | 9066762 4 4852457 21494020 11029295 | 23706390 | 3 
58 | 4220909 | 9065535 1 4655996 | 21477683 11030789 23691575 | 2 | 
j | 59 | 4223546 | 9064307 4659536 | 21461366 | 11032283 | 23675787 | ! | 
| 60 | 4226183 9053078 | 4663077 | 21445069 11033779 | 23662016 | 0 
ih | IN Co-Sime.i N Sine. N. Co-. ang. N. Tangent. | | N. Co- Secant. N. Secant. M 1 
| e DEGREES” 3 = 


auff Sines, Tangents, and Secants. 51 8 
POPPY POT > 8 4 
2 =, Sine. L. Co-Sime. L. Tangent. 5 Co-Targ. 1 L. Secant. . Co- Secant. | 5 4 | 

o |_9:-6093133 | 9.9607392 9.6485831 | 10.3514169 10. 03 9269. iO, 3906867. 6 © N41 
1 | 9.6095969 | 9.9606739 9.6489230 | 10.3519770 10,0393261 | 10.3904031 14 y 
2 | 9.6098803 | 9.9606176 9.6492628 | 10.3507372 | | 19-0393924 | 10.390197 4k 
3 | 9.6101635 | 9.9605612 9.6496023 | 10.3503977 10.0394388 | 10.3898 565 111 
4 | 9.6104465 | 9.9605048 9.6499417 | 10.3500583 10.0394952 | 19.3895535 Al 
5 | 9.6107293 | 9.9604484 9.6502809 | 10.3497I91 10.0395516 | 10.3892707 141 
6 | 5.6110118 [9.902919] 9.506199 | 10.3493801 [ 1.396081 [1.388988 | DH 
7 | 9.6112941 | 9.9603354 9.6509587 | 10.3490413 10.0396646 | 10.3887059 I. 
8 | 9.6115762 | 9.9602788 9.6512974 | 10.3487026 10.9397212 | 10.3884238 1 
919.6118580 | 9.9602222 9.6516359 | 19.348364.1 10.0397778 10. 3881420 1 
109.6121397 [9.960155 9.6 519742 10. 3480258 10.0398345 | 10. 3878603 1 
3 9.6 124211 9.901088 9.65 2312310. 3476877 10.0393912 [100.3875789 Nn 
12 9.512723 9.980052 | | 9.6526503 | 10.3473497 | | 199399480 | 19.3572977 
13 | 9-6129833 | 9.9599952 9.6529881 | 10.3470119 10.0400045 | 10.3870167 
149.6132641 [9.999384 9.6533257 [10.346674 10. 0400616 10.3567359 | 
159.6125446 | 9.9598815 9.6536631 | 10.3463369 10.040I1%85 | 10.3864554 
16 | 9.6138250 | 9.9598246- 9.6540004 | 10.3459996 19.0491754 | 19.3861750 
17 | 9.6141051 | 9.9597676 9.6543375 | 19.3456625 | | 19-0402324 | 10.3558949 
18 |_ 96143850 | 9.9597106 | | 9.6546744 | 193453256 | [1.42894 | 10.3556150 | 4 
- 19 | 9.6146647 | 9.9596535 9.555oII2 | 19.3449588 10.0403465 | 10.35853353 
20 | 9.6149441 | 9.959594 9.6553477 | 19-3446523 19.94.04036 | 10.3850559 
219.6152234 9:9595393, 9.5556541 | 103443159 10.0404607 |} 10.3847766 
22 | 9.6155024 | 9.95943821 | | 9:6560204 | 19.3439795 10.040 5179 100.3844976 
239.6157812 9.9594248 9.6563 564 J 100.3436436 10.040 5752 | 10. 3842188 
24 | 9.6160598 | 9.959375 9.6566923 | 193433077 | | 12:2496325 [1.382941 
25 | 96163382 | 9.9593102 9.6570280 | 10.3429729 | 10.04068593 | 10.3836618 35 
269.6166164] 9.9592528 9.6573636 [100.3426364 10.040747 2 [100.3833836 
279.6168944 9.991954 9.6576989 | 10.3423011 10. 0408046 | 19.3831056 
28 | 9.6171721 | 9.9591380 9.6580341 | 10.3419659 100408620 | 10,3828279 
| 29 | 9.6174496 | 9.9590805 9.6583692 | 19.3416308 - 19.0409195 | 10.3825504 
309.5177270 | 9.9590229 | | 9.6587041 | 10.3412960 10.0499771 | 10.3822730 
31 | 9.6180041 | 9.9589653 9.65903$87 | 10.3499613 10.0410347 | 10.3819959 | 
32 | 9.5182809 | 9.9589077 9.6593733 | 10.3406267 19,0410923 [100.3817191 
339.6185576 9.9588500 9.6597076 | 19.3492924 | | 19.94I11500 | 10.3814424. 
34 | 9-6188341 | 9.9537923 9.6600418 110.3399582 10,0412077 | 10.3811659 
35 | $9.6191103 | 9.9587345 9.6503758 41013396242 10.0412655 | 10.3808997 | 
1 36 j_9-6193564 99586767 9.660997 19.3392903 | | 10.0413233 10,3806156 |} 2 
37 | 9.6196622 | 9.9586188 9.5610434 | 10.3389566 10.0413812 | 10.3803378 | 
35 | 9-5199378 | 9.95385609 9.6613769 | 10.3386231 r0.0414391 |} 10.3800622 22 
2 9.6202132 | 9.9585030. 9.6617103 | 19.3382897 10.04 14970 10.377868 | 21 [ 
409.6204884 9.9584450 | | 9.6620434 | 10.337956 [0.0415550 | 10.3795116 | 26 | 
41 | 9.6207634 | 9.9583869 9.6623765 | 19.3376235 10.04161ZI | 10.3792366 | 19 
429.6219382 2.583288 9.6627093 [100.3372907 10. 0416712 | 19.2789618 18 
439.6213127 99582707 9.66 30420 | 10. 3369580] | 10.0417293 | 10.3786837 17 
449.6215871 9.9582125 9.6633745 | 10. 33662551 100.0417875 | 10. 3784129 | 16 
| a5 | 9.6218612 | 99581543 9.5637069 | 10.3362931 |” | 10.0418457 | 10.3781388 | 15 
| 46 | 9.6221351 | 9.9580961 | 9.6640391 | 19.3359609 | | 10.0419039 | 19.3778649 | 14 
47 | 9.6224088 | 9.9580378 | | 9.6643711 | Io. 3356289 ö 10,0419622 10. 3775912 | 13 
48 | 9.626824 | 9:9579794 | | 96647030 | 10.3352970 | | 19.9420206 | 103773176 | 12 
| 49 | 9:6229557 | 9-9579210 9.6650346 | 10. 3349654 | | 19.0420790 | 10.3770443 | 11 
| 50 | 9.6232287 |} 9.9578526 9.6653662 | 10.3346338 109.0421374 | 10.3767713 | 10 
519.6235016] 9.9578041 | 9.6656975 | 10.3343025 | | 10.9421959 | 10.3764984 | 9 
52 19.6237743 1 $:9577456 9.6660288 | 10.3339712 10.0422544 | 10.5762257 8 
539.6240467 9.957687 9.6663598 | 10.3336402 19.0423130 | 10.3759532 | 7 
54 |_9.6243190 | 9.9576284 | | 9.6666907 | 10.3333093 | | 19.0423716 | 10.3756810 | 6 
55 | 9:6245911 | 9:-9575697 9.6670214 | 19.3329786 | | 10.0424303 | 10. 3754089 5 
569.6248629 9.9575110 | 96573519 [ 10.3326481 10.042489 10.3751371 | 4 
579.6251346 9.9574522 | { 9.6676823 | 10.3323177 10.0425478 | 10.3749654 3 
i 53 | 9.6254060 | 9.9573934 9.6680126 | 10.3319874. 10.0426066 |] 19.3745940 2 
| 599.6256772 | 99573346 9.6683426 | 10.3316574 10,0426654 | 10.2743223 
| &o | 9.6259483 | 9.9372757 | | 96686725 | 10.3313275 | [. 427243 | 15.3740517 | © 
my I.. Co- ine , . Tangent 1 *0-Je cant. J. Seeant. | M 
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1 of Natural and 
| 25 DEGREES. 5 
N. Sine. N. Co-Sine IN. Ta gent. Iv. Co-Tang. | N. Secant, NC Feen 
| 4226183 839063078 4663077 | 21445069 | 11033779. _23662016 
42288197 9061848 4666619 | 21428793 | 11035277 23647265 | 
4231455 | 9060617 4670162 | 21412537 11036775 23632535 
4234090 9059386 4673706 21396301 11038275 23617826 
4236725 | 9058154 4677251 | 21380085 11039777 | 23603136 
4239360 | 9056921 4680797 | 21353889 11041279 | 23588467 
|_4241994 | 9055655 4684343 | 21347714 _11042733 | 23573818 
4244628 | 9954454 4637890 | 21331559 11044289 | 23559189 [J 
4247262 | 9053219 46914358 | 21315423 11945795 | 23544581 
4249895 | 9051983 4694988 | 21299308 11047303 | 23529992 
4252528 | 9050746 4698539 | 21233213 11048813 23515424 
4255i61 | 9049509 4702090 | 21257137 11930324 | 23500875 
4257793 9048271 4795643 | 21251082 11051536 | 23486347 
4260425 | 9947032 4709igo | 21235046 11053349 | 23471838 
4263056 | 9045792 4712751 | 21219039 119548604 | 23457349 
4265687 | 9044551 4716306 | 21203034, 11056380 | 23442880 
4268318904331 4719863 | 21187057 11057898 23428431 
4270949 | 9042008 4723420 [21171101 | 11059417 23414002 
4273579 þ 9942323, 4726973. | 23155164. 11960937 | 23399593 
4276209 9039582 4739533 | 21139246 11062455 | 23285203 
4278838 | 9035339 4734098 | 21123348 11063981 | 23370333 
4231467 | 9037093 4737559 | 21107470 11065506 | 23356482 
4284095 | 9035847 AT41222 | 21091611 { 11067031 | 23342152 
4286723 | 9034600 4744755 | 21075771 11068558 | 23327840 
SEL 1 + OI I SIA. 4749349. 21059951 11070087 23313546 
4291979 | 9032105 4731914 | 21044150 11071616 | 23299276 
4294606 | 9039856 4755481 | 21028369 11073147 | 23285029 
4297233 | 9029606 4759048 | 21012607 1 11074680 | 23270790 | 
j 4299559 | 9028356 4762616 | 20996864 | 11070214 23256575 
4302485 9027105 4766185 | 20981140 11077749 | 23242381 
4305111 2025853 4769755 20965436 11079285 | 23228205 
4307736 | 9924600 4773326 | 20949751 11080823. | 23214049 
4310361 | 9023347 4776899 | 20934084 11082363 | 23199911 
4312986 | 9022993 4780472 | 20919437 11083903 | 23185794 
4315810 | 9020538 4754046 | 20902809 11085445 | 23171695 
4318234 | 9919582 4787621 | 20887200 21086989 | 23157615 
4320857 | 9014325 | 4791197 | 20871610. 11088533 | 23143554 
4323480 | 9917058 4794774 | 203 56039 11090079 | 23129513 
4326103 | 9015810 4798352 | 20840486 11091627 | 23115490 
4328726 | 9914551 | 4801932 | 20824953 | | 11993176 | 23101486 
4331348 | 9013291 4805512 | 20809438 11094.726 | 23087501 
4333979 | 9912031 4909093 20793942 11096277 | 23073535 
4336591 | 9010770 4312675 20778465 11097830 | 23059588 | 
4339212 | 9009508 a3i6258 | 20763007 11099385 | 23045660 
4341833 | 9008245 14819842 20747567 11100941 | 23031751 
4344453 j 9006982 4323427 | 20732146 11102498 | 23017960 
4347073 | 9295719 J 4827014 | 20716743. 11104036 | 23003989 
4349692 | 9004453 | | 4830601 | 20701359 I1105616 | 22990134 
4352311 | 9093197 4834189 20685993 11107177 | 22976299 
4354930 | 2001921 4537778 20670646 11108740 | 22962453 
4357548 8 4.841368 | 20655318 I1110304 | 22948655 
4360166 | 8999286 4844959 | 20648 11111869 | 22934906 
4362784 [8998117 4848552 20624716 11113436 | 22921145 
4365491 | 8996848 4352145 | 20609442 11115004 | 22907403 
4368018 | 8995578 _4555739 | 29594187 11116573 | 2289367) 
4370634 | 8994397 4859334 | 20578950 11118144 | 22879974 
4373250 8993035 4862931 | 29563732 11119716 | 22366286 
4375866 | 8991762 4866528 | 20548531 11121290 | 22852618 
4378482 | 38990489 4870126 | 20533349 11122865 | 22838967 
4381097 | 8989215 4873726 | 20518184 11124442 | 22925334 
4383212 8987940 4877326 20503038 11126019 22811720 
9 Co-Sne. N. Sine 3 Ne Ce-T Tang N. Tangent. N. Co-Secant | N. Secant. 
1 | 8 64 DEGRETS 1 


Artificial Sines, Tangents and Secants, 


— 


o 
* 


53 
wy 23 DEGREES. . | wy 
I. Sine. . . Co-Sine, { | L. Tangent. : Go Co-Tang. | L. Secant. L. Co. Secant. 
26259433 2.572787 9.6636725 | 19.3313275 | | 1 e e LY 19:37 483072-3.:60-; 
9.626219 1 99572168 | 9 6690023 10.3309977 100.0427832 1. 3737809 59 
9.6264897 | 9.9571578 9.6693319 | 10.3306681_ 10,.0423422 | 10.3735103 | 58 | 
9.6267601 | 9.9570988 9.6696613 | 10.3303387 | 10.0429012 | 100.3732399 57 
9.6270303 | 9.9570397 96599906 | 10.3300094, 19.94.29603 | 10.3729697 | 56 
9.6273003 | 9.9569806 9.6703197 | 10.3296803 10.430194 10.3726997 | 55 
9.627570! | 9.9569215 9.5706486 | 10.32935f4 | | 10.0430785 | 10.3724299 22 
9.6278397 9.9568623 | 9.6709774 | 10.3290226 10.0431377 | 10.3721603 | 53 
9.6281990 | 9.9563030 9.6713060 | 10.3286940 10.0431970 | 19.3718g910 | 52 
9.6283782 | 9.9567437 9.6716345 10.2238323655 10,0432563 | 10.3716218 "44 
9.6286472 | 9. 9566344 9.6719628 | 10.3280372 10.0433156 | 10.3713528 | 50 
9.6289160 | 9.9566250 9.6722910 | 10.3277090 10.043379 10. 3710840 | 49 
9.6291845 9. 9565555 9.6726190 103273810 1.434344 10.3708155 48 
9.6294529 | 9.9565061 5 6729468 | 10.3270532 | | 10.0434939 | 19.3795471 | 47 
9.6297211 | 9.9564466 9.6732745 | 10.3267255 19,0435534 | 10.3702789 | 46 
9. 299890 | 9.9563870 9.673600 10. 3263980 10. 0436130 [10.3700 110 45 
9.6302568 | 9.9563274. 9:6739294 | 10.3260706 10.0436726 | 10.3697432 | 44 
9.6305243 | 9.9562678 9.6742566 | 10.32574 34 19.0437322 | 10.3694757 | 43 
9.6307917_ _9.9562081 9.6745836 | 10,.3254164 10.C437919 | 10-3692083 42 _ 
9.6310589 | 9.9561483 9.6749105 | 10.3250$95 (0,0438517 | 19.3689411 | 41 
| 9.6313258 | 9.95$0886 | | 9.6752372 ' 10.3247628 10.0439II4 | 10.3686742 | 40 
9.6315926 | 9,9560287 9.6755638 | 10.3244362 19,0439713 | 10.2684074 | 39 
9.6318591 | 9.9559689 9.67 58902 | 10.3241097 10.0440311 | 10,3681409 | 38 
| 9.6321255 | 9.9559089 9.6762165 | 10.3237935 10.440911 10.3678745 | 37 
L0323910 | 9.958490 | | 96765426 | 10.3234374 | | 190441510 | 10.3676084 | 36 | 
9-6326576 | 9.9557890 | | 9.6768686 10.3231314 10. 442110 | 10.3673424 | 35 
96329233 | 9.9557289 9.6771944 | 10.3228056 10.0442711 | 10.3670767 | 34. 
9.6331889 | 9.9556688 96775201 | 10.3224799 19.90443312 | 10.3668111 | 33 
9.6334542 | 9.9556087 9.6778456 | 10.3221544 19.0443913 | 10.3665458 |. 32 
9.6337194 9-9555485 9,6781709 | 10.3218291 10.0444515 | 10366289631 
9.6339844 99554882 9.6784961 | 19.3215039 10. 0445118 | 10.3660156 | 30 
9.6342491 | 9.9554280 9.6788211 | 10,3211789 10. 0445720 10.3657 509 290 
9.6345137 | 9:9553676 [9.679146 | 10. 3208540 19.0446324 | 10.3654863 | 28 
9.6347780 | 9.9553073 9.6794708 | 10.3205292 | | 10-0446927 | 10.3652220 | 27 
9.6359422 | 9.9552469 | 9-6797953 | 10.3202047 19.9447531 | 10.3649578 | 26. 
9.6353962 9.9551864 | | 9 6801198 10.3198803 110,0448136 | I0.3646938 | 25 
96355699 | 9:9551259 | | 96804440 | 10.3195560 | | 100448741 | 10. 10.3644301 | 24 
9.6358335 | 9.9550653 9.6307682 | 10.3192318 | | 10,0449347 | 16 3641665 23 
9.6360969 9.9550047 | . 9.6810921 | 10.3189079 10.0449953 | 10.3639031 | 22 
96363601 | 9.9549441 9.6814160 | 10.31$5840 10.0450539 | 10.3636399 | 31 
9-6366231 | 9.9548834 | | 9.6817396 | 10.3182604 | | 190.0451166 | 10.3633760 | 20 
9.6368859 | 9.9548227 9.63820632 | 10.3179368 10.0451773 | 10.3631141 | 19 ] 
_9:6371484 | 99547619 _9:56323865 | 10.3176135 10.04 52381 | 10,3628516 [18 
9.6374108 | 9.9547011 9.6827098 | 10'3172902 I0.0452989 10.3625892 17 
9.6376731 | 9.9546402 | 9.6830328 | 10.3169672 10.9453589 | 10.3623269 | 16 | 
9-5379351 | 9:9545793 | | 96833557 | 10.3166443 | | 10.94 54207 | 10.3620649 | 15 
9.6381969 | 9.9545184 9.6836785 | 10.3163215 | | 10,0454816 10.3618031 | 14 | 
9-6384585 | 9.9544574 | | 9.6849011 | 10.3159989 10.0455426 | 10.3615415 13 
| 9:6337199 | 9.9543963 | | 9:6843236 | 10.3155764 10.94 56037 | 10.3612801 | 12 
9.6389812 | 9.9543352 9.6345459 | 19.3153541 | | 10.0456648 10.3610188 | 11 
| 9-6392422 | 9.9542741 9.6849681 10.3150319 190.0457259 | 100.3607578 | 10 | 
| 9-5395030 | 9.9542129 9-6852901 | 10.3147099 | 10.0457871 | 10.3604970 | 9g | 
9.6397637 9.9541517 9.6556120 | 10,3143880 10.0458483 | 10.3602363 | 8 
9.640c241 | 9.9540904 9.68 59338 | 10. 3140662 10. o4 59096 10.3599759 | 7 
2.542844 9.954291 | 9.6862553 | 10.3137447 | | 10. 04 59709 | 19.3597156 | 6 
119.6405445 | 99539677 9.6865768 | 10.3134232 | | 16. 0460322 103594555 1 
956408044 9.95 39063 | | 9.6868981 10. 3131019 10.460937 | 10.3591956 4 
9.64 10640 | 9.9538448 9.6872192 | 10.3127808 | | 10.0461552 19.3589360 | 3 
9.6413235 | 9.9537833 9.6875402 | 10.3124598 19.9462167 | 10.3586765 2 
9.6415828 | 9.9537218 9.6878611 10.3121389 10.0462782 10.3 584172 1 
96418420 [9.2530 96881818. 10.31 19182. 10 0463398 103581580 | o } 
L. Co-Sine. | I. Sine. | L.Co-Tang. | I. Tangent, | A; Co-Secant. L. Secant.. | Mt 
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26 DE 2 REES. | 5 
N. Sine. N. Co-Sine, NN. N. Tangent. N. Co-Tang. WM NS Secant. N. Co.. N. Co-Secant, 
438371289 8987940 4877326 | 20503038 | 11126019. 22811720" 20 600 its 
4386326 | 8986665 48380927 | 20487910 | 11127598 22798124 24 | 50 
4338940 | £985389 4984530 | 20472800 | I1129179 | 22784546 | 58 
4391553 | 8984112 4888133 f 20457708 | 11130761 | 22770986 57 
4394166 | 8982834 4891737 } 20442634 | 11132345 | 22757445 | 56 
4396779 | 2981555 4395343 | 20427578. { 11133930 | 22743921 | 5: 
24399392 | 0980276. 4898949 20412540 | 11135516 | 22730415 | 54 
4402004 | 8978996 4902557 | 20397519 | 11137103 22716927 [55 
4404516 | 8997715 4906166 20382517 11138692 227093457 52 
4407227 8976433 4909775 20367532 11140282 22690005 | 5; 
4409838 | 8975151 4913386 26352565 11141874 | 22676571 30 
4412448 | 8973868 4916997 | 20337615 | 11143467 | 22663155 (49 
| 4415058 8972584 _4520610 20322683 | 11145062 | 22649756 48 
4417668 | 8971299 4924224 20307769 11146658 22636375 47 
4429278 8970013 4927838 20292473 11148255 | 22623012 | 46 
4422887 8968727 4931454 | 20277994 | 11149854 | 22609667 | 4; 
1 4425496 8967440 | * 1 4935071 || 20263133 | 11151454 22596339 44 
4428104 | 8966152 | 4938689 20248289 11153056 22583029 | 43 
4439712 | 8964864 4942325 20233462 11154659 | 22569736 | 42 
4433320 | 8963575 4945928 20218653 11156263 22556461 | ar 
4435927 | 8962285 4949549 | 20203862 11157869 | 22543204 40 
4438534 | 8950994 4933171 | 20189088 11159476 | 22529964 39 
' 4441140 | 8959703 4956794 20174331 | 11161084 | 22516741 | 38 
3 | 4443746 | 8958411 4960418 | 20159592 | 11162694 | 22503536 37 | 
| 4446352 | 8957118. 4964043 20144869 _11164306 22490343 _36, 
4448957 | 8955824 4967669 | 20130164 11165919 | 22477178 | 33 
4451562 | 8954529 4971297 20115477 11167533 22464024 34 
4454167 8953234 4974925 | 20100806 11169149 | 22450889 | 33 
* 4456771 | 5951938 4978554 20086153 | 11170766 | 22437770 | 32 
4459375 | 3950641 | 4982185 | 20071516 11172384 | 22424669 | 31 
4461978 8949342 4985816 20056897 11174004 | 22411584 | 30 
4464581 8948045 4989449 | 20042295 11175625 | 22398517 | 25 
; | 4467184 | 8946746 4993082 | 20027710 11177248 | 22385467 | 28 | 
1 4469786 | 8945446 4996717 20013142 11178872 | 22372435 27 
* 4472338 8944145 30C0352 | 19998590 | 11180498 22359419 | 26 
' 4474990 | 5942844 , 5003989 19984056 ITI82125 | 22346420 | 25 
14477591 | 8941542 ; 5007627 | 19969539 _11183753 2233343824 
4480192 8940239 3011266 | 19955038 11185383 22320474 23 
4482792 8938936 5014906 [199405 54 11187014] 2230752622 
6 4485392 [8937632 | . | 5218547 | 19926087 11188647 | 22294595 | 21 
4487992 8936327 5022189 19911637 11190281 | 22281681 | 20 
4499591 | $935021 . 5025832 | 19897204 [| 11191916 | 22268783 | 19 | 
4493190 5933714 | 5929476 _ 19882787 11193553 | 22255903 | 18 
4495789 | $932406 | 35033121 19868387 11195191 | 22243039 | 17 
4498387 | 8931098 | 5236767 | 19854003 11196831 | 22230192 | 16 
4500985 [8929789 ; 5940415 19839636 11198472 | 22217362 | 15 
4503582 8928479 | 5044063 | 19825286 * 11260115 2220454814 
4306179 | 3927169 | 5047713 | 19810952 11201759 | 22191751 | 13 
4508775 8225858 3031303 | 19796635 11203405 | 22178971 | 12. 
4511372 $$24546 3055015 | 19782334 I1205c52 | 22166207 | Il 
4513968 [8923232 { 5058668 | 19768050 1120670 | 22153460 | 10 
4516563 |} 8921920 5062322 {| 19753782 11208350 | 22140730 | 9 
4519158 89 206086 59065977 | 19739531 11210001 | 22128016 | 8 
4521753 | 3919291 5069633 | 19725296 11211653 | 22115318 | 7 
4524347 8917975 | 307329 19711077 11213307 | 22102637 | 6 
4526941 | 8916659 5076948 19696874 11214963 | 22089972 WH 
43529535 8915342 5080607 | 19682688 112165209 | 22079323 4 
4532123 | $914024 5084267 19668518 11218278 | 22064491 | 3 
4534721 | 8912705 5087928 | 19654364 11219938 | 22052075 | 2 
4537313 | $911385 301591 | 19640227 11221600 | 22039476 | 1 
|_4539995 | 2910065 5995254 | 19626105 TI223262 | 22026993 | 0. 
N. Co-Sine.| N Sine. N. Co-Tang. N. Tangent. | N. Co-Secant.] N. Secant, M. 


—ů— — — 


. 
m nad 


tri Sines, Tangents, and Secants. 


| 2 S DE. | 
NM | | #4 Sine. | Ya Co-Sine. | L. Tangent. | L. Co-Tang. I. Secant. L. Co- Sccant. 
O 9.6418420 | 9.9536602 9.6881818 | 10. 10.3118182 I 0. 10.0463398 10. 3381580 60 
149.6421009 | 9.9535985 9.6885023 | 10.3114977 | | 10.464015 | 10.3578991 | 59 
2 | 9.6423596 | $.9535369 9.6888227 |] 10.3111773 10,0464631 | 10.3576404 | 58 
3 | 9:5426192 | 9.9534751 9.6891430 | 10.3108570 10.0465249 | 1.3573818 | 57 
4 | 9-6428765 | 9.9534134 9.6894631 | 10.3105369 10.0465866 | 10.3571235 | 56 
5 9-0431347 | 9.9533515 | | $.6897831 | 10.3102169 10,0466485 | 19.3568653 | 55 
6 | 9:5433926 | 9.9532898 | | 9.6901030 10.309897 | | 19.9467103 | 10.3566074 | 54 
7 | 9:6435504 | 9.9532278 9.6994226 | 10.3095774 10.0467722 | 10.3563496 | 53 
8 4 9.5439080 | 9.9531658 9.6907422 | 19.3092578 10,0468342 | 10.3560920 | 52 
9 | 9:5441654 | 9.9531038 9.6910616 | 10.3089384 | | 10.0468962 | 10.3555346 | 51 
10 | 9.5444226 | 9.9530418 9.6913809 10. 3086191 10.469582 [ 10. 3555774 50 
119.6446796 | 9.9529797 9.6917000 | 10.3083000 |. | 10.0470203 [1.353324 | 49 
12 | 9:-6449365 | 99529175. 9.6920189 | 10.3079811 | | 10.0470825 | 10.3550635 [48 
13 | 9.6451931 | 9.9528553 | 9.6923378 | 10.3076622 | | 100471447 | 10.3548069 | 47 
14 | 9-0454496 | 9:9527931 9.6926565 | 19.3073435 10.0472069 | 10.3545504 | 46 
159.6457058 | 9.9527303 9.6929750 | 19.3970250 10.0472692 | 10.3545942 [ 45 
169.6459619 | 9.9526685 9.6932934 | 10.30967066 10,.0473315 10. 3540381 44 
177.6462178 9.9526061 9.6936117 | 10.3963833 | | 19-0473939 | 19.3537822 | 43 
18 | 9:6464735 | 9:9525437 | |_9:6939298 19.3% | | 10.0474563 | 10.3535265 | 42 
19 96467290 | 9.9524813 9.6942478 | 10.3957522 | | 10.0475187 | 10.3532710 | 41 
20 | 96469844 | 9.9524188 9.6945656 | 10.3954344 | | 19-0475812 | 10.3530156 | 40 
21 | 9-6472395 | 99523562 9.6948833 | 19.3951167 | | 10.047643B | 10.3527605,| 39 
22 | 9-6474945 [99522935 9.6952009 10.304799 | | 10.0477064 | 10.3525055 | 38 
23 | 9-6477492 | 9.9522310 | | 9.6955183 | 10.3044817 10.0477690 | 10.3522508 | 37 
24 | 9:6480038 | 99521683 | | 9:6958355 | 193041645 | | 12:9479317 | 10.3519962 } 36 | 
"25 | 9.6482582 | 9.9521055 | | 9:6961527 | 10.3033473 | 1.478945 | 10.3517418] 35 
269.6485124 9.9520428. 9.6964697 | 10.3935303 10.90479572 | 10.3514876 34 
27 | 9:6457665 | 9:9519799 9.6967865 | 103032135 10. 480201 } 19.3512335 | 33 
28 | 9.6499203 | 9.9519171 9.6971032 | 10.3028968 | | 10.0480829 10.3599797 | 32 
29 | 9.6492740 | 9.9518541 9.6974198 | 10.3925802 10.0431459 | 10.3597260;| 31 | 
309.6495274 | 9-9517912 | | 9: 6977363 10.3022637 10. 0482088 10.350472 30 
319.6497807 9.9517282 9.6980526 | 10.3919474 19.0432718 | 19,3502193i|] 29 
329.6500338 | 9.9516651 | | 9.6983687 | 10.3916313 10.0483349 | 10.3499662 | 28 
339.6502868 | 9.9516020 | 9.6986847 | 10.3913153 10.483980 | 19.3497132, 27. 
349.6505395 99515389 9. 6990006 | 10. 3009994 10.0484611 | 10. 3494605 26. 
359.6507920 | 9.9514757 9.6993164 | 10.3906836 10.048 5242 | 19.3492080; 25 
36 9.510444 9.9514124 9.6996320 | 10.300368o 10.048 5876 [10.3489556 [ 24 
379.6512966 9.9513492 9.6999474 | 19.3000526 10.0486508 | 10.3487034'| 23 
38 | 9.6515436 | 9.9512858 .9.7002628 | 19.29973Z72 10.0487142 | 10.3484514 | 22. 
39 | 9.6518004 | 9.9512224 9.7005780 | 10.2994 220 10.0487776 | 10.3481996 | 21; 
409.6520521 9.9511590 | | 9. 7008930 | 10.2991970 10.0488410 | 10.34794.79 | 20 
41 | 9.6523035 | 9.9510956 | 9.70 12080 | 10.2987920 10.0489044 | 10.3476965 | 19 
42 _9.6525548. 9.510320 9.7015227 | 10.2984773 | | 19.0489680 | 10.3474452 [18 
43 9.6528059 | 9.9599685 | 9.7018374 | 19.295 1626 10.04903ZI5 | 10.3471941.] 17 
44 | 9-6539568 | 9.9599049 9.7921519 | 10.2978431. 10.0490951 | 10.3469432 | 16 
45 | 9-6533075 [9.958412 9.7024663 | 10. 2975337 19.0491588 | 10,3466925 | 15 
| 46 ] 9.6535581 | 9.9597775 9.7027805 | 19.2972195 | | 10.0492225 | 10.3464419 | 14 | 
47 | 9.6538084 | 9.9507139 9.7030946 | 19.2969054 10.0492862. | 10.3461916 | 13 
48 9.654586 9.950650 9.7034086 | 1. 29659144 10.049350010.345941412 
799.6543086 9.9595861 | 7037225 19.2962775 109.0494139 | 10.3456914 [11 
509.6545584 9.955223 9.7040362 | 10. 2959638 10. 0494777 | 10. 345441610 
519.6548081 | 9.954583 9.7043497 10. 2956503 10.0495417 ] 100.3451919 9 
529.6550575 [ 9.9593944 9.7046632 | 10. 29533681. 0496056 10.3449425 | 8 
539.6533068 9.903303 9.7049765 | 10. 2950235 10.496697 | 10.3446932 | 7 
54 9.6555559 9.9502663 | | 9-795 2897 | 10-2947103 10.0497327 | 10.3444441 2 
55 | 9.6558048 9.950 20221 | 9.7056027 | 10.2943973 10.497978 10.3441952 * 
569.6560536 [9.9501380 9.7059156 10. 2940844 10.498620 | 10.3439494 | 4 
57 | 9.6563021 | 9.9599738 9.7062284 | 10.2937716 10.0493262 | 10.3436979 | 3 
58 | 9.6565505 | 99520095 7065410 | 19.2934599 190.0499905 | 10.3434495 | 2 
399.6567987 | 99499432 7068535 19.2931465 10,0500548 | [10.34 32013 I 
60 9.657468 9.9498 809 | 7071659 10. 2928341 10.0501191— 10.342932 O0 
I. Co- Fine. L. Sine: — — 1} L' Tangent. L. Co-Secant. | L. Secant. | M 
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13 | 27 DE GRE H S . 

M N. Sine. IN. Co-Sine. N. Tangent, V. Co-Tang. | N. Secant. N. Co- r 

o | 4539905 | 8910065 | 5095254 | 19626105 | 11223262 | 22026893 | 7." 

I | 4542497 | 8908744 5098919 | 19612000 11224926 22014326 | 30 

2 | 4545088 | 8907422 5102585 | 19597910 | 11226592 | 22001775 55 

3 | 4547679 8906100 5106252 [19583837 11228259 21989240 | 3) 

4 | 4550269 | 8994777 5109919 | 19569780 | | 11229928 | 21976721 | 5; 

5 | 4552859 | 8903453 | 5113588 | 19555739 | 11231598 | 21964219] 5; 

[£1.4553449 | 8902128 ST39239: | 19340779 11233269 | 21951733 | 54 

Þ 7 4558028 | 8900802 '| 5120930 | 19527704 | 11234942 | 21939262 55 

8 | 4560627 | 8899476 5124602 | 19513711 | 11235616 | 21926808 52 

| 9 | 4563216 8898149 35128275 | 19499733 11238292 | 21914370 51 

104565804 | 8896821 | 5131950 | 19485771 11239969 | 21901947 | 5, 

q 11 | 4568392 | 8895493 5135625 | 19471826 | 11241648 | 21889541 49 

224 4370979 1 PESOS 5139392 | 19457896 31243328 | 21877150 | 48 

13 | 4573566 | 8892834 | 5142980 | 19443981 | 11245010 21864775 a 

I4 | 4576153 | 8891503 5146658 | 19430083 | 11246693 | 21852417 46 

I5 | 4578739 | 8890171 51509338 | 19416200 | 11248377 | 21840074 45 

I6 | 4581325 | 8888839 5154019 19402333 | 11250063 | 21827746 44 
174583910 | 8887506 5157702 | 19388481 | 11251750 | 21815435 | 43 ” 

j_13 | 4586495 | 8886172 5161385 | 19374645 41253439 | 21803139 | 42 

19 | 4589080 8884837 5165969 | 19360825 11255129 | 21790859 | 41 

29 | 4591664 | 8883502 5168755 | 19347020 11256521 | 21778594 | 40 

21 | 4594248 | 8882166 5172441 | 19333231 11258514 | 21766346 | 39 

22 | 4596832 | 8880829 5176129 | 19319457 11266209 | 21754112 | 38 
23 | 4599415 | 8879492 | 5179818 | 19305698 11261905 | 21741895 37 . 

| 24 | 4601998 8878154 5183508 19291956 112632603 21729593 | 36 

| 25 | 4604580 | 4876815 5187199 | 19278228 11265302 | 21717506 35 

] 26 | 4607162 | 8875475 5190891 | 19264516 11267003 | 21705335 34 
{ 27 | 4699744 | 8874134 5194584 | 19250819 11268705 | 21693180 | 33 
Y 23 | 4612325 | 8872793 5198278 | 19237138 | 11270408 21681040 32 5) 
1 29 | 4614906 | 8871451 5201974 19223472 | 11272113 | 21668915 | 31 = 
| 32 | 4617486 | 8870108 5205670 19209821 11273819 | 21656806 | 30 | 
| 31 | 4620066 | 8868764 | 5209368 | 19196186 11275527 | 21644712 | 29| = 
32 | 4622646 | 8867420 | 5213067 | 19182565 | 11277237 | 21632633 | 28| 1 
33 | 4625225 | 8866075 5216767 | 19168960 11278948 | 21620570 | 27 | 
341 4627804 | 8864725 5220468 | 19155370 | 11280660 | 21608522 | 26 = 
35 | 4630382 | 8863383 $224170 | 19141795 | 11282374 | 21596489 | 23 | 
25 4632960 8862036 5227874 19128236 11284089 | 21584471 | 24 | 
37 | 46355383 | 8860688 | 5231578 | 19114691 11285806 | 21572469 | 23 q 
33 | 4638115 | 8259339 5235284 | 19101162 11287524 | 21560482 | 22 ö , 
39 | 4540692 | 8857989 5238990 | 19087647 11289244 | 21548510 | 21 s | © 
42 | 4643269 | 8356639 | 13242698 19074147 11290965 | 21536553 | 29 1 
141 | 4645845 | 8855288 5246407 | 19060663 11292688 | 21524611 | 19 3 . 
| 42, 4648421 $853936_ | 5250117 | 19947193 11294412 |, 21512684 | 15 IF 4 
43 | 4652996 | 8352583 5253829 | 19033738 - 11296137 | 21500772 | 17] WF | - 
| 44 | 4653571 | 8851230 5257541 | 19020299 11297864 | 21483875 | 16] WP | 
45 | 4656145 | 8849876 5261254 19006874 11299593 | 21476993 | 5 N a 
46 | 4658719 | 8848521 | 35264969 | 18993464 11301323 | 21465127 | 14 3 
47 | 4661293 | 8847166 5268635 | 18980068 | 11303055 | 21453275 | 13 Ss | - 
43 | 4663866 | 8845810 5272402 [18966688 11304788 | 21441437 | 12 | i 
49 | 4566439 | 8844453 5276120 | 18953322 | 11306522 2142961) WW | 
150 | 4669012 | 8843095 $279839 | 18939971 11398258 | 21417805 | 19 =] 3 
51 | 4671584 | 8841736 5283559 | 18926634 | 11309996 | 21406015] % WW | - 
52 | 4674156 | 8840377 | 5287281 | 18913313 11311735 | 213942383 5 1 
33 4676727 8839017 15291004 I 8900006 11313475 21382475 7 Y | 5 
54 | 4679298 | 8837656 _ 5294727 | 19886713 11315217 | 21370726 | <| BW | 
35 | 4681869 | 8836294 5298452 | 18873436 11316961 | 21358993 | ) . ) 
55 | 4684439 | $834932 5302178 | 18860172 | 11318706 | 21347274444 5 
57 | 4687009 | 8833569 5205906 | 18846924 | 11320452 | 2133557® 3 I ; 
58 | 4689578 | 8832205 | 5309634 | 18833690 11322200 | 21323860 : = 
59 | 4692147 8830841 | 5313364 | 18820470 11323950 | 21312295 | "| 
60 | 4694716 | 5829476 | | 5317094 | 18807265 11325701 | 21399545 | | WW |_ 

"4 IN. Co-Sine. | N. Sine. | N. Co-Tang.] N. Tangent, | N Co-Secant.] N. Secant. 
5 2 DEGREES. 3 


224 „% oe om pe zm „ „„ ov 


WIA. 


rr * d 


agi Sines, N and Secants, +; 
27 DEG 3R E E 8. Z 
L. Sine, | L, Ce-Sine. L. Tangent. ' Ce- Tang. L. Sccaui. C0 Y ecane. ROY 
9.557248 9 2498899 9.7071659 | 10, 1923341 10.059L190. 10.3429532 "GG; 
9. 9.5572946 9.94981 65 14 9.7074781 | 10.2925219 10.050 1835 10. 342705459 
9.575423 9.9497521[ | 9.7977902 10. 2922098 | | 10.0502479 | 10.3424577 | 58 | 
9.6577898 | 9.9496876 9.7081022 | 10.2918978 10.0503124 | 10.3422102 | 57 
9.6580371 | 9.9496230 97084141 | 10. 2915859 10.0503770 | 100.3419629 J 56 
9.65828429.9495585 9.7087258 10. 2912742 | 19.0554415 | 19.3417158 | 55 
9.6585312 9.9494938 9.709 7410. 2909626 10. 05062 159.3414588 | 54 
9.65877%0 1.9494 292 9.7093488 | 10,2906512 10,0505708 | 10.3412220 | 53 
9,6590246 | 9.949364 5 9.7096601 | 19.2903399 10.0596355 | 19.3499754 | 5 
9.6592710 9.9492997 9.7099713 10. 2900287 100.0507003 10.3487290 51 
9.6595173 | 9.9492349 9.7102824 | 10.2897176 10.0507651 | 10.3404827 | 50 
9 6597634 | 9.9491700 9.7105933 | 19.2894067 10 0508300 | 10.3402367 | 49 
96399093 ] 99491931. 1 +.9:7169047 b 3. 10:3399907 143 
9.6602550 | 9,9490402 97112148 | 10.2887852 10,0509598 | 10.3397450 47 
9.6605005 9.948972 9.7115254 [100.2884746 10.510248 | 10. 3394995 | 46 
9.6607459 9.948910 9.7118358 | 10.2881642 10.0510899 | 10.3392541 | 45. 
9.66c9911 | 9.94388450 9.7121461 | 10.2878539 19,0511520 | 10.3390089 | 44 
9.6612361 | 9.9487799 9.7124562 | 10.2875438 10.0512201 | 10.3337639 | 43 
2.551481 9. 9487147 929.7127662 110.2372338 10.051285 10. 3385190 42 
9.6617257 9.94 86495 9.7130761 | 10.-286y239 Io.0513505 6 82743 41 
9.6619701 | 99485842 9.7133859 | 10.2866141 10.0514158 1 3360 298 
9.6622145 J $9.9485189 9.7136956 | 10.2863044 10.0514811 3 
9.6624586 | 9.9484535 9.7140051 | 10.2859949 10.0515465 | 19.3375414 
9.6627026 | 9.9483861 9.7143145 | 10.2856855 100516119 10.3372974 
9. 6629464. 9.9482227 97146237 10. 2853763 10.016773 10.332536 
9 6631900 9.9482572 9. 7149329 [10.28 50671 | 10.05 17428 [10.3368 100 
9.6634335 | 9.9481916 9.7152419 | 10.284758l 10.05 18084] 10.3365665 
9.6636768 | 9.9481 260 9.7155508 | 10.2844492 10.05 18740] 10.3363232 
9.6639199 | 9.9480604 9.7158595 | 10,2841405 10,0519396 | 10.33608ol 
9.6641628 | 9.9479947 9.7161682 | 10.2838318 10. 0520053] 10.3358372 
9.664456 909.9479289 9.716476 10. 2835233 10. 04920711 10.3355944 
9.664648 29.9478631 93167851 102832149 10. 0521369 | 10,3353518 
9.6648 906 9. 9477973 9.7170933 | 10. 2829067 19.9322027 I0.3351094 
9.6651329 | 9.9477314 9.7174014 | 10. 2825986 10.522686 10,3348671 
9.6653749 | 9.947665 9.7177994 | 10.2822906 10.0523345 | 10.3346251 
9.6656168 | 9.9475995 i 9.7180173 | 10.2819827 10.524005 10.3343832 
9.6658536 | 9.9475335 | [2218221 | 10.2816749 [12.824565 | 10.3341414 
9.6661001 | 9.9474674 9.7186327 | 10.2813673 19.9525326 10. 3338999 2 
9.6563415 | 9.9474013 9.7189402 | 10.2810598 10.0525987 | 10,3326585 | 
9.6665328 [9.947335 2 9.7192476 | 10.2807 524 19.0526648 | 10.3334172 
9.66£8238 | 9.9472689 9.7195549 | 10.2804451 10.0527311 |. 10,3331762 | 
9.6670647 | 9.9472027 9.7198620 | 10.2801380 10.0527973 | 10.3329353 
_9 6673054 | 9:9471364 | | 97201690 | 10.2798310 | | 10.0528636 | 10.3326946 
9.6675459 | 9-9479700 97204759 | 1992795241 10.0529300 | 10.3324541 
9.6677863 | 9.9479036 9.7207327 | 19.2792173 10.05 29964 | 10.3322137 
9.6630265 | 9.9469372 | 9.7210893 | 1. 2789107 10,0530628 | 10.3319735 
9.6682065 | 9.9468707 9.7213958 | 10.2786042 | | 10.0531293 | 10.3317335 
9.6639064 | 9.9463042 | | 9.7217022 | 10.2782978 10,.05319558 | 10.33144936 
9858745 | 9.9467376 | | 97220035 | 19.2779915 | | 10.9532624 | 10.3312539 
9.66898 569.9466710] | 9.7223147 | 19.2776853 10.533290 10.3310144 | 
9.6592250 | 9.9466043 | | 9.7226207 | 10.2777393 19.0533957 100.3307750 
9.6694642 j 9.9465376 9.7229266 | 10.2770734 10.05 34624 | 10. 3305358 
9.66970 329.9464708 9.72323 241.2767676 10.053 5292 | 10. 3302968 
9.6699 420 | 9.9464040 9.7235381 [110.2764619 10. 0535960 10 :3 300580 
9.670187 | 9.9453371 | | 9:7238436 | 10.2761564 | | 10.9536629 | 10.3298193 
9.6704192 | 9.9462702 9.7241490 | 10.2758510 10.0537298 | 10.3295808 
9.6706576 | 9.9462032 9-7244543 | 1942755457 19.05 3796S | 10.3293424 
9 6708958 | 9.9461362 9.7247595 | 19.2752405 19.0538638 | 10.3291042 
96711338 | 9.9460692 97250646 | 10.2749354 10.05393ZOB | 10.32 88662 
9.6713716 | 99460021 9.7253695 | 10. 2746305 10.0539979 | 10.3286284 
_9.6716093 | 9:94592349 | | 9:7256744 | 192743256 } | 10.0540651 | 10.328390) 
L. Co-Sine. L. Sine. | 'L.C Co-Tang. I.. . Tangent, L. Co-Secant nn, 


8 


52 DECREES 


tet a 1 


58 * T ABLE of Natwal and 
| 5 DEGREE | ron: 
1M N Sine. 1 V. Co-Sine. 7 N. N. T, angent N, Co-Tang. I 1 N. Secant, N. Co. Secant, Es 
oO | 4694716 8829476 5317094 18807265 11325701 21309545 45 |-G } 
i | 4697284 | 53823110 5320826 18794074. 11327453 21288899 99 39 
2 | 4699852 | 8826743 | 5324559 | 18780898 11329207 | 21277267 | 58 | 
3 | 4702419 | 5825375 5323293 | 18767736 11339962 | 21265651 | 57 | 
4 | 4724986 | 8824007 5332029 | 18754598 11332719 | 21254048 | 56 
5 | 4797553 8822638 3335765 | 19741455 11334478 | 21242460 | 5+ 
6 4710119 8821268 5339503 18728336 11336238 21230889 54 
7 | 4712685 | 8819598 5343242 | 18715231 11337999 | 21219328 33 
| 8 | 4715250 | 8818527 5346982 } 18702141 11339762 21207783 | 52 
9 | 4717815 | 8817155 5350723 18689064 11341527 | 21196253 | 5 
| ro | 4720380 | 8815782 5354465 | 18676003 11343293 | 21184737 | 50 
| 11 | 4722944 | 8814409 41 5358206 | 18662955 11345090 | 21173235 | 49 
12 | 4725598 | 8813035 5361953 | 18649921 lee 
13 | 4728071 | 8811660 5365699 | 15636902 11348600 | 21150274 7 
144730634 8810284 | 5369446 | 18623896 11359372 | 21138815 46 
15 | 4733197 | 8808907 5373194 j 18610905 11352146 | 21127371 | 45 
16 | 4735759 | 8597530 3378943 | 18597929 11353921 | 2I11594o 44 
17 | 4738321 | 8806152 | 5380694 18584965 11355698 | 21104523 43 | 
18 | 4740852 | 5504773. 5334445_j_18572015 11357478 | 21093121 | 42 
19 | 4743443 | 8893394. 5385198 | 195590350 11359255 | 210981733 | a1 
| 20 | 4746004 | 8602014 5391952 | 18546159 11361936 | 21070359 40 
21 | 4748564 | £800633 5395797 | 19533252 11362819 | 21059998 | 39 
22 | 4751124 | 8799251 5399464 18520358 11364603 | 21047652 | 38 
23 | 4753683 | 8797869 5403221 | 135074759 11366389 21036320 | 37 
| 24 | 4756242 | 8796486. 5406980 12494613 11368176. 21025002 36 
25 | 4758801 | 8795102 5410740 | 18481761 113599655 | 21013698 | 35 
26 | 4761359 8793717 5414501 | 19468923 11371755 | 21002408 | 34 
27 | 4763917 | 8792332 5418263 | 18456099 11373547 | 292991131 | 33 
25 | 4766474 | 8799946 | 5422027 | 18443289 11375340 | 20979869 | 32 
{ 29 | 4769031 | 8789559 | 5425791 [18430492 11377135 | 20968620 | 31 
\ 30 | 4771588 | 8788171. 5429557 [18417709 11378932 | 20957385 | 30 
: 3i | 4774144 | 8786783 5433324 | 18404939 | 11350730 | 20946164 | 29 | 
32 | 4779700 | 8785294 3437092 | 15392184 11382529 | 29934957 | 28 
33 | 4779255 | 8784004 5440562 | 15379442 | 11384330 | 20923764 | 27 
34 4781810 | 8782613 5444632 | 18366713 + ' | 11386133 | 20912584 | 26. 
35 | 4784364 | 8781222 5448404 | 18353999 11387937 | 20901418 | 25 
36 | 4786918 87783 | 5452177 18341297 11389743 20890265 | 24 
37 | 4789472 | 8778437 5455951 | 18328610 11391550 | 20879127 | 23 
38 | 4792026 | 8777043 5459726 | 18315936 11393359 | 20868002 | 22 
39 | 4794579 | 8775649 | 5463593 18303275 11395169 | 20856890 | 21 
40 | 4797171 | 8774254 5467281 | 18290628 11396981 | 20845792 | 20 
41 | 4799683 | 8772858 | 5471060 | 18277994 11398794 | 20834708 | 19 
12 | 4802235 | 8771461 5474840 | 13265374 11400609 | 20823637 | 18 
43 | 48047856 | 8770064 5478621 | 18252767 11402425 | 20812580 | 17 
44 | 4507337 | 8768666 5482404 | 18240173 11404243 | 20801536 | 16 
45 | 4809888 | 8767267 5486188 | 18227593 | 11496062 | 20790506 | 15 
i 46 | 4812438 | 8765868. 5489973, | 18215026 | 11407833 20779439 | 14 
47 | 4814988 | 8764468 5493759 | 19202473 11409706 | 20768486 | 13 
48 | 4817537 1 2763907 3497345 | 18139932 11417336] 307374961 724 
49 | 4820085 | 8761665 5501335 | 18177405 11413356 | 20746519 | 1! | 
50 | 4822634 [8760262 5505125 [18164892 11415183] 20735556 | le 
514825182 3758859 5508916 | 18152391 114A7ol2 | 20724606 | 9 
52 | 4827730 8757455 5512708 | 18139904 11418842 | 20713670 8 
524 | 4830277 | 8756050 | 5516502 | 18127439 11420674 | 20702746 7 
54 | 4832924 | 8754645 | 5520257 | 18114969 11422507 20691836 | © 
| 55 | 4935370 | 8753239 5524093 | 18102521 11424342 | 20680940 | 5 
56 | 4837916 | 8751832 55737899 | 18090086 11426179 | 20670056 | 4 
| 57 | 48404%2 | 8750424 | 5531688 18077664 11428017 | 205591386 | 3 
584843007 | 8749016 72 5535488 18065256 11429857 | 20648329 [ 2 
59 | 4845552 |-8747607 5539288 | 18052860 11431698 | 20637494 | ! 
60 | 4848096 | 8746197 5543090 18040478. _11433541 | - 20626653 | 2 | 
IN Co-Sine.| N. Sine. | V. Co-Tang.| N. Tangent. N. Co-Secant.l N. Secant. | M 
1 a m” ww CEE S. EP 


FE EE: 7 ». 


Artificial Sines, Tangents, and Sccants. 59 1 
JTFFFFFTTCTCCT00T0 7 6. 5 2: TEETER 1 
M | L. Sine, x L. Co-Sine. L. Tangent, | IL. Co-Tang. . 1. Seca. | L. Co. Sccaut. F . 
2228893 | 9:9459349 9.7256744 | 10.2743256 10.0540651 | 10.3283907 | 60 | 16064 
149.6718468 [ 9.9458677 9.725979 1 | 19.2740 209 10.0541323 | 10.3281532 | 59 Wh 1 
2 | 95720541 | 9.9458005 9.7262837 | 10.2737163 10.9541995 | 10.3276159 | 58 141 
319.6723213 | 9.9457332 9:7265881 | 10.2734119 10.0542665 | 10.3276787 57 TM 
4. 96725583 | 9:-9456659 9.7268525 | 10.2731075 10.9543341 | 10.3274417 | 56 1 10 
519.6727952 | 9.9455985 9.7271967 | 10.2728033 10.0544015 | 10.3272c48 | 55 140 h 
6 | 9:9730319 | 9:9455310 | | 9.727508 | 10.2724992 | | 199544599 | 10.3269581 | 54 i168; 
7 | 9.6732684 | 9.9454036 9.7278048 | 109.2721952 10.05453<4 | 10.3267316 | 53 1 bij ö 
839.6735047 [9.945396 7.728 10897 | 10.2718913 | | 10.0546040 | 10.3264953 | 52 ful! 
9 9.$737499 9.9453285 9.7284124 [100.2715876 10,0540715 [100.3262591 | 51 1 9 
109.6739769 [9.945 2609 9.7287161 [100.2712839 100.0547391 [100.3260231 | 50 p 10 | 
11 | 96742128 | 9.9451932 9.7290196 [100.2709804 10.0 548068 | 10.3257872 | 49 0 
129.6744455 | 99451255 9-7293230 | 19-2706770 | | 12.0548745 | 10.3255515 [48 1104 
13 | 90746840 | 9.9450577 9.7296263 | 10:2703737 10,0549423 | 10.3253160 | 47 1 
14 96749194 9.9449999 9.7299295 | 19-2700705 f | 10.0550lot | 10.3250$06 | 46 bY 
15 | $-6751346 | 9.9449220 9.7302325 | 10.2697675 | | 10.0550780 | 19.3249.4154 | 45 1 
169.6753896 [9.9448 541 97305354] 10. 2694646 100.0551459 | 19.3246104 | 44 1 
179.6756245 | 9.9447862 9.7308383 | 10.2691517 10.0552138 [100.3242756 2 . 
189.6758592 29447182 9.7311410 | I10.2688590 | | 10.0552818 | 10.2241408 | 42 j 
19 | 9-5760937 | 9.94465091 9.7314436 | 10.2685564 19.2553499 | 10.3239063 [41 174 
20 | 9-6763281 | 9.445821 9.7317460 | 19.2682540 t0.0554179 | 10.3236719 | 40 WR 
21 | 9-6765623 | 9.9445139 9.7320434 | 10.2679516 10.0554861 | 10.3234377 | 39 [0 
22 | 9-6767963 | 9.9444457 9.7323506 | 19-2676494. 10.0555543[ 10.3232037 | 38 | 
23 | 9-6770302 | 9.9443775 9.7326527 | 19.2673473 10.0556225 | 10.3229693 | 37 
24 _9:$772640 9:9443992 9:7329547 19.2670453. 10.05 5690S r10.3227360 | 36 
25 | 9-6774975 | 9-9442409 9.7332566 | 10.2667434 10.05357591 | 10. 3225025 | 35 
26 | 9-6777309 | 9.9441725 | | 9.7335584 | 10.2654416 10.0558275 | 10.3222691 | 34 
27 96779642 9.9441041 9.7338601 | 10.2661399 [0.0558959 | 10.3220358 | 33 ] 
289.6781972 | 9.9449356 9.7341616 | 10.2658384 10,.909559644 { 10.321$028 | 32 
29 9.6784301 | 9.9439671 9.7344631 | 10.2655369 10. 0560329 } 10.3215699 | 31 
30 |. 9:2796629 | 9:9438985 | | 9.7347644 | 19-2652356 | | 10.0561015 | 10.321337: | 30 
31 | 9-6788955 | 9.9438299 9.73506 56 10.2649344 10.561701 [f. 3211045 | 29 
329.6791279 | 9.9437612 977353667 | 10.2646333 10,0162388 | 19.3208721 | 28 
33 9.6793602 9. 9436925 9.7356677 10. 2643323 10.0563075 | 10.3206298 | 27 
34 9.6795923 | 9.94362-38 9.7359685 | 10.2640315 10.0 563762 | 10.3204077 | 26 
35 96798243 | 9.9435549 9.7362693 | 10.2637307 10.05E4451 | 10.3201757 | 25 | 
26 | 9:5900560 | 9.9434861 | | 9.7365699 | 19.2634301 | | 19.0565139 | 10.3199449 | 24 | 
37 | 9-6802877 | 9.9434172 | | 9.7368705 | 19.2631295 | | 10.0565828 10.3197123 | 2 
389.6805191 | 9.9433482 9.7371709 | 19.2628291 | | 10.0566518 103194809 | 22 | 
39 9.6807504 | 9. 9432792 9.7374712 | 10. 2625288 [10.0 567208 10.3192496 | 21 | 
} 40 | 9.6809816 | 9.9432102 9.7377714 | 19.2622286 10. 567898 10. 3190184 | 20 
„ 41 9.6812126 [9.943141 97380715 10. 2619285 10.568539 | 10.3187874 | 19 
3 4 9.6814434 99430720 97283714 10.2616286 | 10.0 569280 | 10.3185566 | 18 
A 43 | 9-6816741 | 9.9430028 | 9.7386713 | 10.2613287 19.0 569972 | 10.3183259 | 17 
5 44 | 6819046 | 9.9429335 | 9.738971 [1.261029 10.0570665 | 10.31$0954 | 16 
2 45 | 96821349 | 9.9428643 9.7392707 | 19.2607293 | | 10.0571357 | 10.3178651 | 15 
4 46 | 9-6323651 | 9.9427949 9.7395792 | l. 2604298 10.057205I | 10.3176349 | 14 
479.6825952 9.9427255 9.7398696 | 10.2601304 10.0572745 | 10.3174048 | 13 
48 9.6828250 _9.9426561 2241689 10.2598311 10.0 73439 10. 317175012 
499.6830548 | 9.9425866 9.7404681 J 100.2595319 190.0574134 10. 316945211 
50 9.6832843 9.9425171 | 9.7407672 10.2592328 10.0574829 140.3167157 108 
| 51 | 9-6835137 | 9.9424476 9.7410662 | 19.2539338 10.0 57552410. 3164863 9 
529.6837430 9.9423779 | 9.7413650 | 10.2586350 10,0576221 | 10.3162570 | 8 
539.6849720 | 9.9423083 9.7416638 | 10.2553362 10.0576917 | 10.3160280 7 
54 | 9:6842010 | 99422386 | | 9.7419624 | 10.2580376 | | 10.0577614 | 10.3157990 | 6 
55 | 9.6844297 | 9-9421688 | | 9.7422609 | 10.2577391 19.0578312 | 10.3155703 | 5 
36 | 9.6846583 | 99420990 9.7425594 | 192574406 10.0579010 | 10.3153417 | 4 
579.6848868 | 9.9420291 9.7425577 | 10.2561423 I0.0579709 | 10,31 51132 3 
589.6851151 9.941952 97431559 [ 10.256844 10.0580408 | 15.3148849 | 2 
59 | 9.6853432 | 99415893 9.7434549 | 19.2565450 I0.0581107 | 10.3146568 | 1 
Go | 9.68557I2 2418193 22437520 1.256248 10.0 581807 10. 3144288 2 
N L. Co- ine. L. Sine. IL. Co-Tang. | L* Tangent. L. Co-Secant. L. Secant. M 
— e | DEGREE. . | 


— —Ü—— —— — — 


b — — — 


OY —— 7 „ee * . 
— — 


8220 T. ABLE. of Natural and 
3 BEET = 2) DEGREES 25 
NN. Sine, N. Co- dine. N. Tangent. | V. Co-Tang. | N. Fecant. N. Co-Secanty © 
© 4848996 8745¹97 5543990 18940478 | 11433541 | 20626653 755 
14850640 8744786 5546894 | 18028 0 11435355 | 20615836 50 
2 | 4853184 | 8743375 55506958 | 18015751 11437231 } 20605031 38 
34855727 8741963 5554504 | 15003408 11439075 | 20594239 | 5- 
a | 4858270 | 8740550 5558311 | 17991077 11449927 2058346036 
5 | 4860812, | 8739136 5562119 | 17978759 | 1144277S | 20572495 5; 
[6.1 4963354 4 5737743 $36 5929.3 17966434; | 11444630 | 20561942 | 54 
7 | 4865895 | $736307 3569739 | 17954162 11446484 | 20551203 | 53" 
8 | 4368436 | 8734891 5573551 | 17941833 [1448339 | 20540476 | 5, 
9 | 4870977 | 8733475 5377364 | 17929616 11450195 | 20529762 | 5; 
| 19 | 4873517 | 8732058 5581179 | 17917362 11452055 | 20519061 | 5 
11 | 4876057 | 8730640 5584994 | 17995121 111453915 | 20508373 | 4g 
12 | 4878597 8729221 35588811 17892893 11455776 2049769848 
{ 13 | 4881136 | 8727801 5592629 17880678 11457639 | 20487036 a 
| 14 | 4383674 | 8726391 5596445 | 17868475 11459504 | 20476386 | 46 
15 | 4886212 | 8724900 5600269 | 17856255 11461379 | 20465750 | 4j 
16 | 4888750 |] 87235358 56c4091 | 17844107 | 11463238 20455126 44 } 
{ 17 | 4891287 | 8722116 5607914 | 17831943 11465108 | 20444515 | 43 
36 | 4893924 | 8720693 5611738 | 17819799 11466979 | 20433916 | 42 
{ 19 | 4396361 | 8719269 5615564 17807651 | 11469852 29423330 11 
24898897 | 8717844 5619391 | 17795524 11470726 | 20412757 | 4 
21 | 4901433 | 8716419 5623219 | 17753409 11472602 | 20402197 | 39 
22 | 4903968 8714993 5627048 | 17771307 | 11474479 | 20391649 | 38 
23 | 4996503 | 8713566 5630879 | 17759218 11476338 20381114 | 37 
{ 24 | 4909037 | 8712138_ 5634710 | 17747141 [1475239 | 29379592 | 36 
25 4911571 8710710 5638543 | 17735076 11480121 | 20360082 37 
264914105 [8709281 5642378 | 17723024 11462005 | 20349585 | 34 
27 | 4916638 | 8707851 5646213 | 17719985 11483590 20339100 33 
| 28 | 4919171 | 8706420 5630050 | 17699953 11435777 | 20828627 | 3: 
| 29 | 4921704 [8704989 5653888 17686943 11487665 | 20318168 | 31 
[_32 | 4924235 | 3703557 5657728 | 17674942 111489555 | 20307720 | 3 
| 31 | 4926767 | 8702124 5661568 | 17662950, 11491447 | 20297286 20; 
. 32 4929298 8700690 5665410 | 17650972 11493340 | 20286863 | 2 
33 | 4931829 | 8699256 5669253 | 17639007 | 11495235 | 20276453 | 17 
34 | 4934359 [8697821 5673099 | 197627053 11497132 | 20266056 | 16 
135 4936889 | 8696385 5676544 | 17615112 11499030 | 20255670 | 25 
35 | 4939419 8594949 5680791 | 17603153. C 
37 | 4941948 8693512 5684639 | 17591267 11502931 | 20234937 | 23 
33 | 4944477 8692074 5638488 | 17579362 11504734 | 20224589 | 12 
39 | 4947005 | 8690635 5692339 | 17567470 11502638 | 20214253 | 21 
40 | 4949533 | B689196 5696191 | 17555590 11503544 | 20203929 | 20 
41 | 4952060 | 8637756 5700045 | 17543722 1151045% | 20193617 | 19 
42 | 4954537 | 5686315 5703899 | 17531866 | 11512361 | 20183313 | 18 
I 43 | 4957113 8684873 5707755 | 17520023 11514272 | 20173031 | 17 
1 | 4959639 | 3683431 3711612 17508191 11516185 | 20162756 | 16 
45 | 4962165 | 3681958 5715471 | 17496371 | I11518c99 | 20152494 | 15 
46 | 4954690 [8680544 5719331 | 17484564 11520015 | 20142243 | 14 
47 | 4957215 | 857910 5723192 | 17472768 | 11521932 | 20132005 | 13 
43 | 4569740 | 8677655 5727954 | 17460954. 11523851 | 20121779 | 12 
} 49 | 4972264 | 8676209 5730918 | 17449213 | 11525772 | 20111564 | 1 
5 | 4974757 | 8574762 57347393 | 17437453 11527654 | 20101392 | 19 
531 | 4977310 | 8673314 5738649 17425795 11529618 | 20091172 | 9 
52 | 4979833 | 8671866 5742516 17413999 | 11531543 | 20085994 | 8 
i 53 | 4932355 | 8670417 5746335 | 17402245 11533470 | 20070828 | 7 
| 54 | 4934877 | 8663967 5750255 | 17399533 11535399 | 20060674 |_* 
155 | 4987399 [86673517 5754126 17379833 11537329 | 20250532] 
55 | 4989920 8666066 $757999 | 17367144 11539261 | 20040940% 4 
57 | 4992441 | 3664614 5761873 | 17355468 11541195 | 20030293 | 3 
58..]-4994961..4 8663161 | 5765748 17343803 11543130 | 20020177 | 2 
59 | 4997481 | 8661703 £769625 | 17332149 11545967 | 20010083 | ?. 
I Co | 4000000 8660254 5773503 | 17320508 11547005 | 20000000 | — 
—. N. Co-Sine.] N. Sine. I Co-Tang.] N. N. Tangent. | N' Co-Secant] N. Secant. LIM 
5 ee 60 DEGREES: — 


| Artificial Sines, Tangents and Secants, fil 
: 1 | 29 Mx EU RE E S. | mr 
N L. Sine. I. Co- Sine. 1 Tangent, L. Ce-Tang. 1 L. Secant. I. Co Secant. i | 1.44! 
q HE 9.68 55712 | 9:9418193 9.7437520 | 10.2562480 o. 581809 .3144288 8 2 il 
1 ' 1 | 9.6857991 | 9.9417492 9.7440499 | 10.2559501 10.0582508 | I0.3142009 } 5 1 J 
1 249.6860267 [99416791 9.7443476 | 10.2556524 | | 19.0553209 | 19.3139733 | 5% am 
1 3 | 96262542 | 9.9416090 9.7446453 j 10.2553547 10.0583910 } 10.3137458-| 57 Yi l 
q 4 | 9.6864816 | 9.9415388 9.7449428 | 10,2550572 10.9584612 | 10.3135184 | 56 * 
© | 5 | 9.6857088 | 9.9414685 | | 9.7452403 | 102547597 | 1.558 5313 [1.31329% | 55 ill 
: 6 | 9.6369359 [9.943982 97455376 [10.254424 10.0586018 [1.313064 54 | | 
3 7 | 9.6371625 | 9.9413279 9:7458349 | 10,2541651 10.0586721 | 10.3125372 | 53 1 N 
4 8 | 96873995 | 9.9412575 9.7461320 | 10,2538680 10,0587425 | 10.3126105 32 | 4 ll 
i 9 | 9.5376161 | 9.9411871 9.7464290 100.2535710 10,0586129 | 10.3123539 | 51 "he | 
1 109.6878425 | 9.9411166 9.7467259 | 19.2532741 10.0588234 | 19.3121575 | 50 144 
| 119.6880688 | 9.9410461 9.7479227 } 10.2529773 | | 19-9589539 | 19:3I19312 | 49 Us | 
: 12 | 96552949 | 99499755 | | 9:7473194 | 10.2526806 | | 10.0590245 [13117% | 4B 141 
E 13 | 9.6885209 | 9.9409048 9.747616d | 10.2523840 10.9590952 | 10.3114791 | 47 | 14 : 
J 14 | 9.6887467 | 9.9408342 9.7479125 {| 10,2520875 10,0591658.] 10.3112533 | 45 10 | 
1] i5 | 9.6889723 | 9.9497634 9.7482089 10. 2517911 | 10,.0592365 | 19.3110277 | 45 | hi j 
3 169.6891978 }] 9.9406927 9.7485052 10. 2514948 10. 0593073 | 10.3108022 | 44 9 | 
3 17 | 9.6894232 | 9.9406219 9.7485013 | 10.2511987 10.0593781 | 19.3105768 | 43 . 
18 955896484 | 9.9405519 | 9.749974 | 10.2509026 | | 19.9594490 | 10.3103516 | 42 j 
1 19 | 9.6899734 | 93404801 9. 7493934] 10.2506066- 10,0595199 | 10.3101256 | 41 Fry | 
: 20 | 9.6900983 | 9.9494091 9-7 496892 | 10.250308 | 10.0595909 | 19.39990t7 | 40 hs 
1 21 | 9.8993231 | 9.9403391 9-7499850 10. 2500150 | | 10.95966tg9 [ 10.3096769 | 3 1 
229.5905476 9.940267 9.750 2806 10.2497194 190.0397330 1. 3094524 38 
J 23 | 9.6907721 | 9.94921959 9-7595762 | 10.2494238 [0,0598041 | 19.3992279 | 37 
5 24 9.592254 9.940 1245 9.7599716 | 10, 2491284 10.059875 2 t. 3090036 | 36 
7 259.6912205 | 9,9400535 9. 7511669 lo. 2488331 10.0 599465 10. 3087795 | 35 
1 26 | 90914445 9.399823 9.7514622 | 10.2485378 10.0620177 1.308555 | 24 
3 279.6916683 9.9399110 9.7517573 10. 2482427 [10.060089 10.30832i- | 33 
1 289.6918919 99398296 9.7520523 [100.2479477 10,0601604, 10. 3081081 32 
I 29 | 9.6921155 | 9.9397C82 9.7523J472 | 190.2476528 10.602318 810.3078845 | 31 
1 309.6923388 | 9.9396958 9.7526420 | 10.2473580 10. 2603032 10. 3076612 30 
= | 31 | 9.6925620 | 9.9396253 9.7529368 10. 2470632 10. 0603747 10. 3074380 29. 
4 329.6927851] 9.939537 9753231410. 2467686 10.0604463 P 10.3072149 | 28 
3 339.6930080 | 9.939482 9.7 535259 | 10.2454741 10,0605179 | 10.3969920 | 27 hell 
I 349.6932308 | 9.9394105 9.7539203 } 10.2461797 | | 10.605895 | 1c.3067692 | 26 bd | 
3 35 | 9 6934534 | 9.9393288 9.7541146 | 100.2458854 10.606612 | 10,3065466 | 25 BE 1 
3 ½5s 9 621 | 9.7544088 | 145521212 1.63242 | 21 AP | 
3 37 | 9.6933981 | 9.9391953 9.7347029 | 10.2452971 10.c6030.17 | 1043061019 | 23. At | 
43 38 | 9.6941203 | 9.9391234 9. 7549969 10,2450031 | 10.6608766 | 10.3*538797 | 21 11 | 
I 39 | 9-6943423 | 9.9390515 97552908 | 10,2447092 10,0609485 | 10.3056577 | 21 #h 
3 209.6945642 | 9.9389796 9.7555846 [110.2444154 10.06 10204 10. 3054358 | 29 Tay 
119.6947859 9.938907 2-7 558783 100.2441217 19.0610924 | 10.3052t41 | jo | 18 i 
2 42 | 9.<950074 | 9.9388356 | | 97561718 | 10.7438282 10.0611644 | 10.3049925 | 18 14 þ 
6 43 | 9.59952285 4 99327635 9.7564653 | 10.2435347 10.0612365 | 10.3047712 | 17 ] 1981 
. 449.6954501 [9.938694 | 9.7567587 110.2432413 10.06 13086 | 10.304 549% | 16 |. 1 
E 4) | 9.6955712 | 99386192 9.757520 | 10.2429480 | | 1.613808 | 1c.3043288 | 15 0 
369.5958922 9.938 5470 97573452 | 19.2426545 10.0614530 | 10 3041073 | 14 | 1180 
479.6961130 | 9.9384747 9.7 576383 | 10.2423617 r0.0615253-| 10.302358$70 13 : 13 
43 | 96963336 | 9.9384924 | | 97579313 | 10.2420657 | | 10.9615976 | 10.3036664 | 15. | 1 
499.6965541 [9.9383 300 9.7 582242 100.2417758 10.06 16700 10.303445 lr 5 | 
50 | 9.6967745 | 9.9392576 9.7585170 | 10,2414830 109.0617424 | 10,3932255 | 10 : 1 
51 | 9.6969947 | 9.9381851 2.7588096 410.2411904 r0.0618149 | 10.30390253 | 9 | N. 
529.6972148 | 9.9381126 | [9.759022 10.2408978 10.0618874 | 19.3u27352 | 8 | 1 
53 9.6974347 9.93 30400 9.7 5393947 10. 2406053 10.861960 103025653 BE; ih | 1 
s — 2825545937974] | 9:7596871_| 10.2453129 | | 10.9629326 | 10.3023455 | 6 Wiki 
55 96978741 99378947 9.7599794 Io. 2400206 190.0621053 [100.3021259 5 1740 
| 56 | 9.6980926 } 9.9378220 9.7602716 | 10.2397284 10.0621780 | 10.3019064 4 | 
| 57 | 9.6983129 | 9.9377492 9.7605637 I10.2394363 | | 10,0622508-4 10.3916871 3 
589.6985321 9.9376764 9.7608557 | 10.2391443 | | 10.0623236 | 10.3014879 2 
| 59 | 96987511 | 9.9376035 9.761476 | 10.23885 24 19.0623965 | 10,3012489 | 1 
L- 60 965989700 9.9375306 22514294 10, 1.288505 10 0624694 0.30 103005 | 
4 | : EA if Ce-Sinc. I. Sine, E. Co-Tang. ag When L. Tangent, | L. Co-Secant. | V. Secant. | N 
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62 | 4 TABLE 6 of Natural [ and; 


2 | | 25 5 NG; DE GR E E 5 55 5 
M N. Sine, N. Co-Sine. N. Tangent. N N. . Co-Tang. ; N. Secant, N. Co- Secant, Ws 
© | 5005000 5660254 | 4773593 - 17320508 _ 11347005 20000000 4:6 
1 | $092519 |. 8653799 5777382 | 17308875 11548945 | 19989929 | 55 
2 | 5005038 | 3657343 5781262 | 17297260 11559887 | 19979879 58 
3 | 5007556 | 9655837 3785144 | 17285654 11552830 19969822 57 
4 | 5010074 | 8654430 5789027 | 17274060 11554775 | 19959788 | 56 
5 | 5012591 | 8652972 5792911 | 17262477 11556722 | 1994976 | 55 
6 | 5915108 | 8651514 5796797 | 17250905 11538670 | 19939753 
7 | 5017624 | 8650055 58co684 {| 17239345 11560620 19929752 
| 8 | 5020140 | 8648595 5804573 | 17227797 11562572 | 19919764 | 52 
9 5022655 | 8647134 5808462 | 17216261 11564525 | 19909787 
| 103025170 8645673 5812353 | 17204736 11366480 | 19899822 
( II 5027685 | 8644211 $816245 | 17193222 11568436 | 19889869 
{ 12 | 5030199 | 5642748 _$820139 | 17181720 _11579394 | 19879926 
| i2 | 5032713 | 5641284 5924034 | 17170230 I1572354 19869997 47 
i 14 | 5035227 | $639820 5827930 | 17158751 11574315 | 19860080 
15 5037740 8638355 5831828 | 17147283 11576278 | 19850172 
| 16 | 5040253 | 8636889 5835727 | 17135827 11578243 | 19840276 
117 5042765 | 8635423 5839627 | 17124382 | 11580209 [19830393 
18 } $045277 3633956 5843528 | 17112949 11582177 19820520 
| 19 | 50477883 | 86324388 | 5847431 17101527 11584147 | 19810659 2 
| 20 | 50505399 | 8631019 5851335 17090116 11586118 | 19800810 
21 | 5052809 | $629549 5855241 | 17078717 11588091 | 19790972 
i 22 | 50355319 | 8628079 5859148 | 17067329 11590065 [19781146 
23 | 5057928 | 3626608 | 5963956 | 17055953 11392041 | 19771331. 
| 24 | 5060337 | 5625136 3855965 | 17044587. 11594019 | 19761527 
| 25 | 5262846 | 8523664 5870876 | 170332.33 11595999 | 19751735 
| 26 | 5065355 | 8622191 5874788 | 17021890 11597980 | 19741954 
| 27 | 5067363 | 8620717 | 5378702. | 17010559 11599963 | 19732185 
23 | 5070370 | 8619243 5882617 | 16999238 11601947 | 19722426 
| 2 5072877 | 8917768 5800533 | 16987929 11603933 | 19712680 
| 30 | $075334 43616293 5890459 | 16976631 11605921 | 19702944 
| 3: | 5077890 | 8614815 5894359 | 16965344 11607911 | 19693220 
| 32 | 5080396 | 8613337 | 58938289 | 16954069 11609902 | 19683507 
33 | 5982901 | 3611859 | 5992211 | 15942904 11611895 | 19673805 
| 34 | 5085406 | 8610380 5926134 | 16931550 11613839 | 19664114 
{ 35 | 5087910 | 3608900 59100538. | 16920308 11615885 | 19654434 
36 | 5299414 | 5607420 . F 
37 | 5292918 | 8605939 5917910 | 16897856 11619882 | 19645110 
38 | 5095421 | 8604457 5921839 | 16886647 11621883 19925464 
| 39 | 5297924 | 8602974 5925768 | 16875449 11623886 | 19815829 
40 | 5100426 | 8601491 5929699 | 16864261 11625891 | 19606206 
41 | 5102928 | 8600007 5933532 | 16553085 11627597 | 19596593 
42 | 5105429 8598522 3237566 16841919 11629905 | 19586992 
43 | 5107930 | 8597037 5941501 | 16830765 11631914 | 19577401 
44 | 5110431 | 8595551 5945437 | 15919621 11633925 | 19567922 
45 | 5112931 | 8594064 | 5349375 | 16808489 11635938 | 19558254 
46 | $115431 | $592576 5953314 | 16797367 11637953 | 19548097 | 
47 | 5117930 | 8591088 5957254 | 16786256 | 11639969 | 19539150 
_43 1 5120429 | 8559599 3901196 416373136 Þ- 11641987 | 19529615 
a9 | 5122927 | 8588109 5965140 | 16764067 11644007 | 19520091. 
50 | 5125425 | 8536618 5959084 | 16752988 11646028 | 19510577. 
313127922 8585127 5973030 | 16741921 11648051 | 19501075 
2 | 5130419 | 8583635 5976978 | 16730864 11650076 | 19491583. 
EZ 5132916 | 3582142 5980927 | 16719818 11652102 | 194$2102 
54 | 5135412 8380649 5984877 | 16708782 11654130 | 19472632 
55 | 5137908 | 8579155 5985828 | 16697758 11656160 | 19463173 
56 } .5140404 | 8577660 5992781 | 16686744 11658191 19453725 
57 | 5142899 | 8576164 5996735 | 16675741 11660224 | 19444285 
58-14 5145393 | 8574668 6000691" 16664748 11662259 | 19434861 
q 59 5147837 | 8573171 6004648 | 16653766 | 11664296 | 19425443 
1 | 60 | 5150331 8571673 6008606 | 16642795 11566334 | 19416040 
| IN. Co-Sinc.| N. Sine. E 7 N. Co- Tang. N. Tangent. wt. N. Co-Secant.d N. Secant, | M 
| Ka ; 59 DEGREE 5. | b 
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L. Co-Sine. 


30 DEGREES. _ 


|: J., Co-Sccant, 


. * 
— — 2 ps ap | _— _ f — — : 59 — „ 
— .. ——⏑—¹w (N > > Ho. 2 — 3 = 5 . ene 
= x "n= —Y > * n UE BE —— 5 — 9 WIS — On . Es — - — . 5 bn n * 
= -,- TS * Ix * 8 GE ns > A ren 2 + 4 — 8 5 — 2 . - s * 
. on wh ß 2 22 he . I ge SIT —— — — — - n= DISSE. cf 0 - = 29 oe. — — : — ”Y . 3 a _— I 
. 0 K _ 8 . Se. 3 * 2 - S - Y > 
2 r —_—_ 3 * I - — K > - <= #2 r ax dr es — . — > - 
Lan 
= * — * => * 
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„ de . 3 4 
2 32% IDE 9 "© 
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r s 8 bw Ng, _ 9-4 
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59 DEGR E E S. 


M | E. Sine. | UE, L. Tangent. E Co-Tang. - | | I. Secant. Keep 
O _9.6989700 9.9375306 9. 2614324 10. 2235606 10. 0624694 10.3010300 | 60 
149.6991887 | 9.9374577 0.761731 | 10.2382689 10.0525423 | 10.3008113 | 59 
2 | 96994073 | 9.9373847 9.7620227 | 10.2379773 10.0626153 | 10.3005927 | 58 
3 | 9:6996258 | 9.9373116 9.7623142 | 10.2376858 10.0626884 10. 3003742457 
449.5998441 | 9.9372385 9.7626056 | 10.237 3944 10.0627615 | 10.3001559 | 56 
5 | 9.7000622 | 9.9371653 9.7628969 | 10.2371031 10,0628347 | 1©0.2999378 | 55 
25.5 07002802 _9.9370921 _9.7631881 10.2368119 10,0629079 | 10.2997198 | 54 | 
7 9. 7004981 9.9370189 9.7634792 | 10.2365208 10,0629811 | 10.2995019 | 53 
8 9.7007158 | 9.9369456 9.7637702 | 10.2362298 10.0630544 | 19-2992842 | 52 
9 | 9-7009334 | 9.9368722 9.7640612 | 10.2359388 10.0631278 | 10.2990566 | 51 | 
10 | 9.7911508 | 9.9367988 9.7643520 | 10.2356480 10,0632012 | 10.2988492 | 50 
11 | 9.70136S1 | 9.9367254 9.7646427 | 10.2353573 | | 19-0632746 | 10.2986319 | 45 
12 | 9-7015852 | 9.9366519 | | 9.7649334 | 19.2350666 | | 100633461 | 10.2984148 | 4 | 
129.7018022 9.9365783 9.7652239 [ 19.2347761 | | 10.0634217 | 10.2981978 | 47 
14 | 9.7920190 9.926 5047 9.7655143 | 19.2344557 10.0634953 | 10.2979810 | 46 
159.7022387 | 9.9364311 9.7658047 | 10.2341953 | | 19.9635689 | 10.2977663 | 45 
16 | 9.7024523 | 9:9363574 9.7660949 | 19.2339051 | | 19.9636426 | 10.2975477 | 44 
179.7026687 | 9.9362836 9.7663851 | 19.2336149 10,0637 164. | 10.2973413 | 43 
18 | 9.7028849 | 9.9362098 | | 9.7666751 | 19.2333249 | | 12:0637902 | 10.2971151 | 42 
199.7031011 | 9.9351360 9.7669651 | 19.2330349 19.0638640 | 10. 2968989 | 41 
20 | 9.7033170 | 9.9360621 9.7672550 | 10.23274.50 19.0639379 | 10.2966330 | 40 
219.7035329 9.9359881 9.767 5448 19-2324552 10. 0640119 10. 2964671 39 
229.7037486 | 9.9359141 9.7678344 | 19.2321656 10,0640859 | 10.2962514 | 39 
23 | 9.7039641 | 9.9358401 9.7681240 | 10. 2318760 109.9641599 | 10.2960359 | 37 
24 |_9.7941795 9.9357660 9.7684135 128.2315865 10.0642340 | 1. 2958205236 
259.7043947 | 9.9356918 9.76870 29 [100.2312971 10.064 3082 [100.2956052 35 
269.7046099 | 9.9356177 9.76389922 1.231078 10.643823 | 19.2953901 Þ 34 | 
279.7048248 |] 9.9355434 9.7692314 | 10. 2307186 10.064 4566 | 19.2951752 | 33 
28 275575 9.9354691 9.7695705 100.2304295 10.0645309 [100.2949603 32 
299.7052543 9. 9353948 9.768596 1 10.064605 2 | 10. 294745731 
30 | 9:7054689 9.935324 | 9-7701485 | 2228515 | 10.045796 | 10.2945311 | 39 
31 9.705683? 9.22 532459 9.7704373 19. 2295627 10. 0647541 10.2943167 | 29 
32 | 9.7058975 | 9.9351715 0.7707261 | 10.2292739 10.0648285 | 10.2941025 [ 28 
' 33 | 9.7061116 | 9.9359969 9.7710147 | 19.2289853 100.0649031] 10.2938834 | 2 
349.7063256 | 9.9359223  9.7713033 | 19.2286967 10.0649777 | 10.2936744 | 26 
359.7065394 95349477 9715917 1.228403 10.0650 52310. 293460625 
369.7067531 9.924873 97718801 | 10.2281199 10.065 1270 150.2932469 24 
37 9.7069667 9.9347983 9.7721684, | 10. 2278316 10.06 52017 | 10. 2930333 |. 23 
389.7071801 J 9.9347235 9. 7724566] 10. 2275434 100.0652765 [110.2928199 22 
399.7073933 [9.346486 9.77 27447 10. 2272553 | 10.0653514 | 10.2926067 |. 21 
40 | 9.7076064 | 9.9345738 9.7730327 | 10.2269673 | | 10.0654262 | 10.2923936 | 2 
419.7078194 9.9344988 9.7733206 | 10. 2266794 0.0555012 10. 292180619 
2 | 9.7030323 22344233 9.7736084 10. 2263916 10.0655762 | 10.2919677 | 18 
439.7082450 | 9. 9343438 9.77392961 | 19.2261039 10.0656512 | 10.2917550 | 17 
144 9.7084575 9.342737 9.7741838 | 10.2258162 | | 1.06 5726310. 2915425 | 16 | 
'45 | 9.7086699 9.9341986 9.7744713 102235287 | 10.06 58014 | 19.2913201 | I5 
| 46 | 9.7088822 | 9.9341234 9.7747588 | 10.2252412 :0,0658760 | 16.2911178 | 14 
47 1 9.7090943 | 9. 9340482 9.77 50462 10.2249538 10.2659518 10.2909057 | 13 
48 | 9.7093063 | 9.9339729 | 9.753334 |_1-2246666 | | 10.0660271 | 10.2996937 | 12 
49 | 9.7095182 j 949335970 9.7756206 | 10.2243794 10. 0661024 | 10.2904818 | 11 
50 | 9.7097299 | 9.9338222 | | 9.7759077 | 10.2240923 10.0661778 [10.290270 | 10 
51 | 9.7099415 | 9:9337467 9.7761947 | 10.2238053 10.0662533 | 10.2902585 | gh 
52 | 9.7101529 | 9-9336713 9.7764816 | 10.2235184. 10.0663287.}] 10.289347 1 8 | 
539.7103642 | 9-9335957 9.7767685 | 19.2232315 | | 10.0664043 | 10.2356353 71 
[54 | 9.7105753 [99333201 | | 97779532 | 102229448 | 12.764792 10.2894247 | 6 
559.7107863 9-9334445 9. 7773418 102226582 10.0665555 | 10.2892137 5 
369.7109972 [9.9332688] [9.7776284 | 10.2223716 190.0666312 100.2890028 4 
| 57 | 9.7112080 | 9.93329311(9.7779149 10.222085 10,0667069 | 10.2887920 4 
589.7114186 9.9332173 | 9.778222 110.2217988 1.667827 | 1.28858 14] 2 
599.7116290 9,9331417 9.7784875 100.2215125 110.0668585 10. 2883710 25 
_6o | 9.7118393 | 9:9339656 | 22287722 | 19-2212263 | | 10.0669344 | 10.2881607 | © 
L. Co-Fine. L. Sine. L. Co-Tang. L Tangent. | L. Co-Secant. | L. Secant. M 
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64 - T ABLE of Natural and 
1 EG 2 31 DEGREES 8 
M | N. Sine, N. Co- Sine. N. Tangent. . Co-Tang. | N. Secant. N. We 
5 5150381 | 8571673 6008606 | 16642795 | 11666334 29416040 627 
1] 5152874 | 8570174 | 6012566 | 16631834 | 11668374 19405646 my 
2 | 5155367 | 8568675 6016527 | 16620884 | 11670416 | 19397262 38 
3 | 5157859 | 8567175 6020490 | 16609945 | 11672459 | 19387889 f 
4 | 5160351 | 8565674 6024454 165990164 11674504 19378527 56 
5 | 5162842 | 8564173 Co28419 | 165880997 | 11670551 | 19369176 | 33 
— | 5165333 | 8562671 6032386 | 16577189 | 211678599 | 19359835 | 34 
2 5167824 | 8561168 6036354 | 16566292 | 11680649 19350505 "33 
8 | 5170314 8559664 6040323 | 16555405 | 11682701 | 1934118; | 
9 | 5172804 | 8558160 6044294 | 16544529 | 11684755 | 19331976 | < 
19 | 5175293 | 8556655 6048266 | 16533663 [1686810 | 19322578 59 
it | 5177782 | 8555149 6052240 | 165228c8 | 11688867 19313299 a9 
_12 | 5190270 0553642 056215 | 16511963 11690926 9304013 1 
13 | 5182758 8552135 680192 1650112814 11692986 19294746 mal 
145185246 | 8550627 6064170 | 16490304 | 11695048 | 19285490 46 | 
15 | $187733 | 8549118 6068149 | 16479490 | 11697112 19276244 | 4; 
165190219 | 8547609 6072130 | 16468686 | 11699178 | 19267ccg a4 
17 | 5192705 [8546099 6076112 | 16457893 | 11701245 | 19257784 | 42 
{ 13 | 5195191 | 8544588 |_c050095 16447111 11723314 | 19248570 | | 
195197676 | $543076 6084080 16436338 11705385 | 19239366 a 
20 | 5200161 | 8541564, 6088067 | 16425576 | 11707457 | 19230173 | 
21 5202646 8540051 6092054 16414824 11709531 | 19220990 39 
22 | 5205130 | 8538537 6096043 | 16404082 | 11711607 | 19211817 | > 
i 23 | 5207613 | $537023 6100034 | 16393351 | 11713685 | 19202655 37 
2 5210096 8535508 | 6104026 [16382630 11713314 | 19193503 | 36 
| 25 | 5212579 | $533992 6108019 | 16371919 11717845 [19184362 
26 | 521506x | 8532475 6112014 | 16361218 ' 11719928 | 19175230 34 
27 | 5217543 | 8530958 6116011 | 16350528 | i 11722013 19166109 | 33 
i 28 | 5220024 | 8529440 | 6120005 | 16339847 11724099 1915699932 
293222505 | 8527921 6124007 | 16329177 11726187 | 19147899 | 31 
30 | 5224986 9526402 6128008 16318517 11728277 1913880930 
315227466 | 8524881 t 6132010 16307805 | 11730369 | 19129729 OY 
121 5229945 | 8523360 6136013 | 16297227 11721455 119120659 [28 
| 33 | 5232424 8521838 6140018 | 16286597 + 11734557 | 19111600 | 27 
345234903 8520316 6144024 | 16275977 | 11736654 1910255126 
35 | 5237391 8518793 6148032 | 16265368 | 11739752 | 19993512 } 21 
30 3 5339850 þ $317269 4 e e 
37 | 5242336 | 8515744 5156052 | 16244175 | 11742954 | 19075464 23 | 
38 | 5244813 | 8514219 |} 6160064 | 16233599 | 11745058 [19066456 22 
39 | 5247250 | 8512693 | 6164077 | 16223025 ; 11747164 | 19957457 | 21 
42 | $249766 | 8511166 | 6166092 | 16212469. 11749271 | 19048469 | 20 
41 | 5252241 | 8509639 6172168 | 16201920 | 11731380 | 19039491 | 19 
42 | 5254716 | 8508111 | | | 6176126 16191380 11753491 | 19030522 18 
1 5257191 8506582 61851 2145 16180850 11755603 | 19021564. 17 
44 5259665 | 8505052 | 6184166 | 16170330 11757717 1901261616 
45 | 5262135 | 8503522 6188188 | 16159820 117559833 | 19003678 | 15 
46 | 5264612 | $501991 | 6192211 | 16149320 11761951 | 18994710 | 14 | 
47 | 5357985 | 8500459 | 1 $196236 | 16138829 11764070 | 18985832 | 13| 
42 | 5269558 8498927 | 6200263 16128349 11766191 | 13976924 | 12 | 
49 | 5272030 8497394 6204291 16117878 11768314 | 18968026 | 11 
50 | 5274592 | 8495860 | | $208320 | 16107417 11770439 | 18959138 | 10. 
51 | 5275973 | 8494325 6212351 | 16096966 11772566 | 18950259 | 9 
32 | 5279444 | 8492790 | 6216383 | 16086525 | 11774694 | 38941391 | ® 
3 | $2519'4 | 8491254 6220417 | 16076094. 11776824 | 18932532 | 7 
54 | 5254334 | 8439717 _6224452 | 16065672 11778956 | 18923684 | © 
7 1 5 5286853 8488179 6228488 16055260 11781090 | 18914845 | 5 
35 | 5289322 | 8486641 6232526 | 160448 58 11783225 [189060164 
57 | 5291790 [8485102 6236566 | 16034465 | 11785362 | 18997197 | 5 
55 | 5294258 | 8483562 | { $240607 | 16024032 11787501 1888838802 
59 5296726 [8482022 6244650 | 16012709 11789642 [18879589 
60 229193 8480481 824865924 16003345 11791784 18870799 |._*_ 
INC Co-Sine. | N Fine N. Co-Tang. N. Tangent. N Co-Secart.| N. $ecaur. | I. 
| — 7 
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* 
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Artificial Sines, 'Tangebrs and Secants, 


. 
ey -- 31 "DEGREES 5 12 | | 
EM L. 1 . Co-Sine. HAM & BY, Tangent, | L. Te Tang. . Secant. T. Co Secaut. i 
2 9.08393 9.933656 9.7787737 | 10.2212263 10. 0659344 | 10.288 1607 | 60 _ 

19.712495 7.929897 97790599 10. 2209401 10.0670 103 | 10.2879505 | 59 
2 | 9.7122556 | 9.9329137 9.7793459 | 19.2206541 19.0570863 | 10.23877404 53 
3 | 9-7124695 | 9.9328376 9.7796318 10,220 3682 10.c671624 | 10.2875305 | 57 
4 | 9-7126792 | 99327616 9.7799177 | 10.2200823 10.0672384 | 10.2873208 | 56 
5 | 9-7128839 | 9.9326854 9.7802034 | 10.2197966 (0,0673146 | 10.2871111 | 55 | +» 
6 | 9:7139583 | 9.9326092 9.7804891 | 10.2195109 10.0673908 10. 2869017 54 
7 9.7133077 9.9325330 9.787747 100.2192253 10,0674570 J 110.2866923 53 
819.7135169 [99324567 9.7810602 [100.2189398 100675433 | 10.2364831 | 52 
919.7137260 | 9.9323804 9.7813456 | 10.21E6544 19,.0676196 | 10.23862640 | 51 
109.7139349 | 9.9323040 9.786309 | 10,2183591 10 0676960 | 10.2B860651 | 50 
[f ] 9-7141437 | 9.9322276 9 7819162 | 10,2180838 19.0677724 | 10.2858563 | 49 
12 | 9-7143524 | 9.932511 9 7822013 | 10.2177987 10. 0678489 | 10.2856476 | 48 
13 | 9.7145609 | 9.9320746 9.7824864 | 10.2175136 | | 10.0679254 | 10.28 54391 47 
14 | 9.7147693 9.9319980 9.7827713 100.2172287 10. 0680020 10. 2852307 45 
15 | 9-7149776 | 9.9319213 9783056210. 2169438 10.0680787 | 10.28 50224] 45 
16 | 9.7151857 | 9.9318447 9.7833410 |} 10,2166590 10.0681553 | 10.2848143 44 | 
17 | 9.7153937 | 9.9317679 9.7836258 j 10.2163742- 0. 0682321 | 10.2846063 | 43 
18 | 9.7156015 | 9.9316911 9.7839104 | 10,2160896. 10.068389 | 10.23435985 | 42 
119 9.7158092 | 99316143 9.7841949 |] 10.2158051 10.0683857 | 10.2841908 | 41 
| 20 | 9.7160168 | 9.9315374 9.7844794 j 19.2155206 19,0634626 | 10.2839832 | 40 
219.7162243 | 9.9314605 9.7847638 | 10.2152362 10.0685395 | 10.2837757 | 39 
| 22 | 97164316 | 9.931335 9.7850481 | 10,2149519 10.068665 | 10 2835684 | 38 
23 | 9.7166387 | 9.9313065 9.7853323 | 10.2146677 10.0686935 | 10.2833613 | 37 
24 92168458 25312294 9.7856164 | 10.2143936 10.0687706 | 10.2831542 | 36 
i 25 | 9.7170526 | 9.9311522 9.7859004 10. 2140996 0.06 88478 100.2829474 | 35 
26 | 9.7172594 | 9.9310750 9.7861844 | 10.2138156 10.c689250 | 10.2827406 | 34 
| 27 | 97174660 | 9.9309978 9.7864682 | 10.2135318 10.690022 | 10.2825340 | 33 
| 28 | 9.7176725 [9.309205 9.7867520 | 10.2132480 10,0690795 | 10.2823275 32 
299.7178789 | 9.9308432 | | 9.7879357 | 10.2129643 10.0691568 | 10.2821211 | 31. 
| 30 9.7180851 9. 9307658 9.7873193 10.2126807 | 10.0692342 10.2819149 | 30 
1 9.7182912 | 9.9306883 9.7876028 | 10.2123972 | | 10.0693117 | 10.2817088 29 
32 | 9.71384971 | 99306109 9.7878863 | 10.2121137 10.0693891 | 10.3815029 | 28 | 
j 33 | 9-7187030 | 9.9305333 9.7831696 | 10.2118304 10.0694667 | 1002812970 | 27 
349.7189086 | 9.93u4557 9.7884529 | 10.2115471 10-0695443 | 10.2810914 | 26 | 
35 | 9-7191142 | 9.9303781 9.7837361 | 10.2112639 19,0690219 [t. 280885825 
38 | 9:7193195 | 9.9323204 | | 9.7390192 | 10.2109808 | | 10.0696996 | 10.2806804 | 24 | 
37 | 9.7195249 | 99302225 9.789323 | 10.2106977 10.0697774 | 10.2304741 | 23 
389.7197300 | 9.9301448 9.7895852 | 10,2104148 10.2698552 | 10.2802700 | 22 
| 39 | 9-7199350 | 9.9300670 | | 9.7892681 | 10,2101319 10.0699330 | 10.2800650 | 21 
40 | 9.7201399 | 9.9299891 9.7901508 10.2098492 | 10,0700109 | 10.2798601 | 20 
919.7203447 | 9.9299112 9.7994335 | 10. 2095665 10.0700888 | 10,2796553 | 19 
42 | 97225493 | 9.9299332. 9.7997161 | 10.2092839 10.070 1668 | 10.2794507 | 18 
43 | 9.7227535 | 9.9297551 9.7909. 10. 2090013 100.0702449 | 10. 2792462 42 
449.7209581 9. 9296770 9. 1912811 10,2087189 | | 10.0703230 | 10.2790419 | 16 
45 | 9.7211623 | 9.9295989 9.7915635 | 10.2084365 10.074011 10.2788377 | 15 
46 | 9.7213664 | 9.9295207 9.7918458 | 10.2081542 10.0704793 1,2786336 | 14 | 
47 | 9.7215704 | 9.9294424 9.7921280 | 10.2078720 | | 10.0705576 19.2784296 | 13 | 
48 9.7217742 [9.929341 9.792410 10. 2075899 100706359 | 10.2782258 | 12 
| 49 | 97219779 | 9.9292857 9.7926921 | 10.2073079 10.0707143 | 19 2780221 | 11 
52 | 9.7221814 | 9.9292073 9.7929741 | 19.2070259 | | 10.0707927 | 190.2778186 | 10 
519.7223848 | 9.9291289 9.7932560 | 10.2067440 10,0708711 | 10.2776152 9 
52 | 9.7225881 | 9.9290504 9.7935378 | 10.2064622 10.0709496 | 10.2774119 8 
539.7227913 | 9.9289718 9-7933195 | 10,2061805 | | 10,0910283 | 10.2772087 | 7 
_I4 | 9:7229943 [99289932 9.7941011 | 16 2059989 19.0711068 | 10.2770057 | 6 | 
55 | 9.7231972 | 9.9238145 9.7943827 10. 2056173 100.0711855 | 10.2768028 146-1 
| 5% | 9.7234000 | 9.9287358 9.7946641 | 10.2053359 10.0712643 | 19.2766030 4 
579.7236026 | 9.9236571. 9-7949455 | 19-29509545 10.071 3429 | 10.2963974 | 3 
155 | 9.7238051 | 9.9285783 9.7952268 | 1c52047732 | | 10.0714217 t0.2761949 | 2 
$0 9.724007 5 9. 9284994 9.7955081 19. 2044919 [0.07 15006 10.2759925 9 
= 60 | 9.7242097 _9.9284205 9.7957392 10. 2042108 10. 48.071227 10.277003 0 
; LI. Co-Szne. L. Sine, L. Co-Tang. | L. Tangent. | TL. C. Co-Secant. THT i dae N 
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66 A * ABLE of Natnr al and | 
Bat 32 DEGREES, WT — 
MIN. Sine. N. Co-Sine. | N. Tangent. N. C- Tang. | N. Secant. N. Co Secam, | 
2 23991932 2080451 |: -. . 1 0340004 3 povennay 11791784. 18870759 oy 
1 | 5301659 | 8478939 6252739 | 15992991 11793928 | 18862019 |7© 
2 | 53294125 | 8477375 6256786 | 15982647 11798074 | 18853249 4: 
3 | 5306591 | 8475853 6260834 | 15972312. t1798222 | 18844489 | 5 
4 | 5309056 | 8474309 6264884 | 15961987 11800372 | 18835738 | 5, 
{ 5 | 5311521 | 8472764 9268935 | 15951672 (1802523 | 18826997 | c. | 
„ Add bc ined Weed ec _1 1804676 | 18818266 | ;; i 
[7 | 5316450 | 8469673 6277042 | 15931070 i 1806831 | 18809345 [| Ml 
.f $8 | 5318913 | 2468126 6281098 | 15920783 11808988 18800833 3 [ 
1 5321376 | 8466578 6285156 | 15910505 11811147 18792131 I 
105323839 | 8465030 6289215 | 15920238 11313307 | 18783439 51 
114 3326301 [ 8463481 6293275 158899790 11815469 | 18774755 1 
42 | 5328763 8461931 6297336 | 15879730 11817633 | 18766c82 40 q 
135331224 8460381 6301399 | 15869491 11819799 18757418 | 47 q 
14 | 5333685 | 8458830 6305464 | 15859261 11821966 1874876445 1 
15 5336145 | 8457279 6309530 | 15849041 11824135 | 18740126 vn 4 
r ine 11826306 | 18731485 4 | 
17 | 5341064 | 8454172 | $317667 | 15328628 11828479 | 18722859 | 43 | 
_18 | 5343523 84268 6321738 | 15818436 11830654 | 18714243 42 F 
19 | 5345982 | 8451063 | 6325810 13858653 11832830 | 18705637 41 1 
} 29 | 5343440 | 8449508 6329883 | 15798079 11835008 | 18697040 | 1 
21 | 5350898 | 3447952. 633395dS | 15787915 11837188 | 18688453 | 
| 22 3353355 8446395 6338035 } 15777760 11839370 [18679875 3 
23 | 5355812 | 8444937 | $342113 | 15767615 | 1941554 18671306 I 
25 | 5360724 | 38441720 6350274 | 15747352 11845927 | 18654197 37 q 
26 | 5363179 | 8440160 6354357 | 15737234 | 11848116 | 18645657 | 
27 | $365634 | 8438600 6358441 | 15727126 | 11850307 | 18637126 1 
25 | 5368088 | 8437939 | 6362527 15717026 11852500 18628605 4 
294 5370542 | $435477 | $356614 | 15706936 11854694 | 18620093 q 
3 1} 5372996 | 8433914 6370703 | 15696856. _ 11856891 | 18611590. z 
2. | $375449 | 8432351 6374793 | 15686784 | 11859089 | 18603095 [75 | i 
32 3377902 | 3430787 6378885 | 15676722 11861289 | 18594612 I 
| 33 | 5380354 | 5429222 6382978 15666669 11863491 | 18586138 I 
| 343382806 8427657 6387073 | 15656625 | 11865695 | 18577672 I 
35 | $385257 | 8426291 £391169 | 15646590 |þ 11867900 | 18569216 3 
363387708 | 5424524 6395267 15636564 11870107 | 18566769 I 
37 | 5390158 | 5422956 6399366 | 15626548 11872316 | 18552331 [23 I 
| 28 | 5392608 | 8421388 6403467 | 15616540 11374527 | 18543993 | 3 
{ 39 | 5395058 | 8419819 6407569 | 15606542 11876740 | 18535493 C 
| 42 | 5397507 | 8418249 6411673 | 15596552 | 11878955 18557073 I 
| 41 | 5399955 | $416679 6415779 | 15586572 | | 11881171 | 18528672 1 
, 42 |, 5402403 | 8415108 | 6419886 | 15576601 | 11883389 | 18510281 | I 
' 43 | 5404851 | 8413536 6423995 15566639 11885609 | 18501898 b 
{44 jj $407298 J 5411962 6428105 | 1555668) 11887831 | 18493525 R 
45 6409745 | 8410390 6432216 | 15546741 11890055 | 18485161 I 
, 46, [. 5412191 Þ 8408816 | 6436329 15536806 | 11892281 | 18476805 3 
47 | 5414637 8407341 | 6440444 | 15526880 11894508 | 18468459 3 
45 | 5417082 | 8495666 | 6444560 | 15516963 11896737 | 18460123 E 
49 | 5419527 | 8404090 6448678 15507054 | 11898968 | 18451795 11 
0 ar e 6452797 | 15497155 119094201 | 18443476 Y 
31 {:5424415 | 8490935 J 6456918 } 15487264 11903436 | 18435166 AH 
52 | 5426859 | 8399357 [SETS] 15477383 | 11995673 | 18426866 $ 
53 |, 5429302 | 8397778 6465165 15467510 | 11907912 | 18418574 . 
TRES (5431744.  $356198 6469290. 15437646 | 11919152 | 18410292 2 
5 5434186 5494718 | 6473417 | 15447792. | 11912394 | 18402018 . E 
565436628 | 8393037  [,6477546 | 15437946 | 11914638 | 18393753. A 
575439069 8391455 | (6481676 15428108 E 11916884 | 18385498 4 
58 5441508589873 4485808 | 15418280 | | 11919132 | 18377251 by 
59 | 5443950 8388290 6489941 | 15408460 | 11921382 | 18369013 ; 
i6o | 5446399 | 5386706 | - [,6494076 | 15398650 11923633 | 18360784 # 
IN. « Co-Sines| N. Sine, | IN. Co-Tang. N. Tangent. | N.Co-Secant.l N. Secant. EF 
TAR HT 1 57 DEGREES. ö My 
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Ar fei Sines Tangents, and Secants. 67 
5 3 DEGREES. 3 
M L. Sine. L. Co-sine. "IT Tangent. | T. Co-Tang. FA | L. S:cai; 6. L. Cc? | 
| © | 9:7242097 9.9284205 9.795789 2] 10. 2042108 10. 971795. 10.275793 60 
BY. 9.7244118 | 9-9283415 J9.7960703 | 10.2039297 19. 0716585 10. 2755882 59 
| 2 9.7246138 99282623 9.7963513 | 10.2036487 10.0717375 | 10.2753892 | 58 
319.7248156 9.9281834 9.7965322 | 10.2033678 10,0718166 | 10.2751844 | 57 
4 | 9-7250174 | 9.92810943 9-7969130 [. 2030870 100718957 10. 2749825 56 | 
5 909.7252189 | 9.9280251 9.7971938 | 10.2028062 10.0719749 | 19:-2747811 | 55. 
_6 | 97254204 [99279459 97974745 | 19.2025255 10,0720541 | 10.2745796 34 
7 97256217 9.9 278666 979775511 9.2022449 190.0721334 109.2743783 33 
819.7258229 | 9.9277873 9.7930356 10. 2019644 10.722167 | I0.2741771 | 32 
9 | 9-7260240 | 9.9297079 9.7983160 | 19.2016840 I0.0722921 | 10.2739760 | 51 
109.7262249 | 9.9276285 | 9-7935964 | 10.2014036 I0.0723715 | 10. 2737751 50 
119.7264257 | 9.9275490 9.7988767 | 10.2011233 10.0724510 | 10.2735743 | 49 
12 |_9-7260264 | 9.9274695 | | 9-7991569 [1.208433 10.0723303 } $9:2733730 1-40 | 
13 97268269 [9.9273899 9.7994370 10. 200 5630 100.0726101 [ 10.2731731 | 47 | 
14 | 9-7279273 | 99273103 9.7997170 | 10.2002830 10,072.6897 | 190.2729727 | 46 
15 9.7272276 | 9.9272306 9.799997c | 10.2000030 10.07 27694 10. 27277244 45 |. 
169.7274278] 9.9271509 | | 9-8002769 [1.199723 10.07 28491 10.2725722 | 44 
179.7276278 | 9.9270711 9.6005567 | 10.1994.133 10.0729239 | 10.2723722 | 43 
189.7278277 | 9.9269913 9.8008365 10. 1991635 19. 0730087 109.2721723 2 
199.7280275 | 9.9269114 9.80I111i61 | 10.1988839 10.030886 | 10.2719725 41 
209.7282271 9.9268314 9.801957 | 10.1986043 | 1.731686 | 10.2717729 | 40 
21 | 9-7284267 | 9.9267514 9.8016752 | 10.1933248 | |. 10.0732486 | 10.2715733 | 39 
22 | 9-7286260 | 9.9266714 9.8019546 | 19.1980454 | | 10.2733286 | 19.2713740 | 35 
23 | 9-7288253 | 9.9265913 9.8922349 | 10.1977660 | | 10.0734c87 190.2711747 37 
249.7290244 | 9.9265112 9.8025133. 10.1974867 1.734888 0.27097 5636 
25 9.7292234 | 9.926431 0 9.8027925 109.1972075 þ | 10.0735690 | . 2707766 | 35 | 
26 | 9-7294223 | 9.9263597 | | 9.8030716 10.1969284 141.9736493 10.27905777 |. 34 
279.7296211 | 9.9262704 9.8933506 | 19.1966494 | | 10.0737296 | 19.2703790 | 33 
238 | 9:7298197 | 9.9261901 9.8036296 | 10.1963704 | | 19.0738599 } 19.2701$o3 [22 
299.7300182 | 9.9261096 9.8039085 | 10.1960915 10.0738904 | 10.2599818 [531 
| 3o | 9.7302165 | 9.9260292 9.8041873 | 12.1958127 | | 10.0739708 | 19.2697835 | 30 
31 9.734148 | 0.9259487 9.8044661 | 19.1955339 10.0740513 | 19.26953852 | 29 
329.7306129 | 9.9258681 | | 9.8047447 | 10.1952553 10.0741319 | 19.2693871 | 28 
33 | 9-7308109 | 9.9257875 9.38050233 | 19.1949767 | | 10.0742125 [-10.2691891 | 27 
34 | $-7310087 | 9.9257069:;] 9.3053019 10. 1946981 10. 6742931 | 10. 268991326 
35 | 9-7312064 | 9.9256261 9.8055803 | 10.1944197 | | 10.9743739 | 10.2687936 | 25 
36_| 9:7314940 | 9.9255454 | | 9-3958587 | 10.1941413 | | 10.0744546 | 10.2685960 24 
37 | 9-7316015 | $5.9254646 9.8061370 | 10.1933630 10.0745354 | 10.2683985 | 23 
38 | 9-7317989 99253837 | 9.8064152 [10.193 5848 | | 10.0746163 | 10.2682011 | 22 | 
| 39 | 9-7319961 | 9.9253028 j | 9.8966933 | 19.1933067 10,0746972 | 10.2680039 | 21 
40 | 9-7321932 | 9.9252218 9.8069714 | 10.1930286 10.0747782 | 10.2678068 | 20 
1414 9.7322902 9.9 251408 9. 3072494 10. 1927506] 10.0748 592 | 10.2676098 | 19 
42 9.323870 9250527 2.8975273 10.1924727 | | 19-0749403 10.2674130 | 18 |} 
43 | 9-7327837 | 9. 9249786 9. 9.90780 5% 10. 1921948] 10. 0750214 19.2672163 | 17 
449.7329803 | 9. 97248974 9.80 80829 | 10.1919171 | 10.075 1026 | 10. 2670197 | 16 
45 94331768 99248161 9.8083606 | 10. 1916394 100751839 | 10.2665232 | 15 
469.7333731 | 9.9247349 | 9.8036383 | 10.1913617 | | 10.0752651 19.2666269 | 14 | 
47 | 9-7335693 9. 9246535 9.8989158 | 10.1910842 | | 10.0753465 | 10. 2664307 | 13 
148 9.7337654 9.92457 21 9.8091933_ 10,1908067 10. 0754279 | 10. .2662346 12 | 
{ 49 | $:7339614 | 9.9244907 9.8094707 | 10.1905293 | | 10.5755093 | 10.2660386 | 11 
509.7341572 5 | 9. 8097480 | 10.1902520 [1.075 598 | x0. 2658428 | 10 | 
519.7343529 | 9.9243277 9.8100253 | 10.1899747 | | 10.0756723 | 10.2654471 | gf 
529.7345485 | 99242461 0.8103025 | 10.1$96975 | | 10.0757539 | 10.25545151 8] 
539.7347440 [9.924644 9.8 1057961. 1894204 10.0758356 | 10.2652560 7 
34 |_9-7349393 | 9-9249827 | | 9.5108566 | 10.1391434 | | 10.0759173 | 10.2650607 | _6 
| 55 97351345 [9.92400 f0. 98111336 | 10.1883664 10.075999 | 10.2643655 5 
56 | 9-7353296 [9.9239191 9.8114105 | 10.1885395 10.0760809 10. 2646704 | 4 
57 | 97355246 | 9:9238373 98116873 10.1883127 10.0761627 | 10.2644754 | 3 
38 | 97357195 | 9:9237554 9.8119641 | 10.1880359 10.0762446 | 10.2642805 | 2 
59 | 9.7359142 9.9236734 9.8122408 190.1877592 10.763266 | 10.240858 15 
5 | 9.7361088 | 9.9235914 | | 98125174 | 10.1374826 | | 10.0964586 | 19.2638912 | © 
BD L. Co-Sine. IL. Sine, | I. Co-Ta#, g. L Tangent. | L. CosSecant. 4 IL. Secane, M 
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1 68 A * ABLE of Natural and 
|. ER . 2 
if | N. Sine. N. Co-Si ne. N. N. Ia. gent. V. Ce-Tang. N. Secant. N. N. Co-Secant © 
" 0 | 5446390 | 8386706 6494076. 15398650 | | 11923633 18360784 Fg 
1 1 | 5448830 | 8385121 6498212 15388848 11925886 8352564 59 
31 2 | 5451269 | 8383536 6502350 | 15379055 11928141 | 18344353 53 
11 3 | 5453797 8381950 6506490 | 15369270 11930398 | 18336151 | 5, 
'Þ 4 | 545E145 | 8350363 6516631 | 15359494 11932657 | 18327958 | ©; 
1 5 | 5458523 | 8378775 6514774 | 15349727 | 11934918 | 18319974 | 5; 
Tt _6 | 5461020 8377187 6518918. 15339969 11937181 18311599 54 
* © 7 | 5463456 | 8375598 6523064 | 15330220 11939446 | 18203432 53 
1 8 | 5465892 | 8374008 6527211 | 15320479 11941712 | 18295274 52 
4 9 | 5468328 | 3372418 6534360 | 15310747 11943980 | 18287125 | 5; 
11 10 5470763 8370827 6535511 15301023 11946250 18278985 50 
„ 5473198 8369235 6539663 15291308 11948522 18270864 49 
4} 12 | 5475632. 5367634 6543817 | 15281602 11950796 | 18262731 48 
"I 13 5478066 8366050 6547972 | 15271904 11953072 | 18254617 a 
. 145430499 | 8364456 6552129 | 15262215 11955350 | 18246512 46 
mA 15 | 54$2932 | 8362861 6556287 | 15252535 11957630 | 18238416 45 
1 165485365 | 8361266 6569447 | 15242863 11959911 1823032844 
1 17 | 5487797 | 8359670 6564609 | 15233200 | 11962194 | 18222249 43 
19 2202288358073 6568772 | 15223545 11964479 | 18214179 | 42 
50 i9 | 5492559 | 8356476 6572937 | 15213899 11966766 | 18206118 ory 
0 206495090 | 8354878 6577103 | 1520426! 11969055 | 1819806540 
* 5497520 | 8353279 6581271 | 15194632 11971349 | 18190021 39 
1 22 | 5499950 | 8351680 6585441 15185012 11973639 | 18181985 | 35 
= 23 | 5592379 [8350080 6589612 | 15175400 11975934 | 138173958 | 37 
. 24 | 5504898 | 8348479 | | 6593785 | 15165796 Fo | 11978231 | 18165940 | 3 
"n 25 ⁵ 5507236 | 8346877 6597959 | 15156201 11980529 ] 18157930 3 
4* 26 | 5509664 | 8345275 6602135 | 1514CE14 11982929 | 18149929 | 34 
oh! 27 | 5512091 | 5343672 6606313 | 15137036 11985131 | 18141937 | 33 
bn 28 | 5514518 | 8342068 6610492 | 15127466 11987435 | 18133953 | 32 | 
44 23 | 5516944 | 8340463 6614673 | 15117995 1 11989741 | 18125977 | 31 
1 30 | 5519370. 8338858 6618856 15108352 11992049 [18118010 30 
4 31 | 5521795 | 8337252 6623040 | 15098807 11994359 | 18110052 29 
44 325524220 $335645 6627226 15089271 11996671 | 181021c2 | 28 
i} 33 | 5526645 | $334038 . | $631413 | 15979743 | 11998985 | 18094161 | 27 
wm 34 | 5529069 | 8332430 | 6635602 | 15970224 | 12001301 | 18086228 | 26 
4 35 | 5531492 8330821 6639792 | 15060713 12003619 | 18078304 | 2; 
# 36 1] 5533915 8329212 | 6E43984 | 15051210 12005938 .| 18070388 | 24 
i 37 | 5536333 | 8327602 6648178 | 15041716 120038259 | 18062481 23 
þ 38 | 5538760 | 8325991 6652373 | 15032230 12010582 | 18054582 | 22 
19 39 | 5541182 [8324330 6656570 | 15022752 12012907 | 18046691 | 21 
| 1 42 | 5543603 | 8322768 6660759 | 15013282 12015234 | 18038809 | 20| 
4 41 | 5544024 | 8321155 6664569 | 15003820 | 12017563 | 18030935 | 19 
[42 1 5548444 |_5319541_ E6E9171 | 14994367 F£ | 12019834 | 18023070 | 15 
43 | 5550364 j $317927 6673375 | 14984922 | 12022227 | 18015213 | 17 
44 | 5553293 | £316312 6677580 14975486 12024562 | 18007365 | 16| 
45 | 5555702 | 8314696 6681767 | 14966058, 12026899 | 17999525 | 15 
46 | 5558121 | 8313079 6685995 | 14956638 - | 12029237 | 17991693 | 14 
47 | 5560539 | E311462 | 6690205 |} 14947226. 12031577 | 17983869 | 13 
43 | 5542956 8309844 _£694417 | 14937822 | 12933919 | 17976954 | 2. 
49 | 5565373 | 8308226 | 6658630 14928426 12036264 | 17968247 | 11 
50 | 5567730 | $30E607 6702845 | 14919038 12028610 | 17960448 | 10 
| 31 | 5570206 | 8394987 | 6707062 | 14909659 12040958 | 17952653 | 9 
$52 | 5572621 | 8303366 | | 6711280 | 1490c288 | 12043308 | 17944876 | 80 
53 | 5575236 | 8301745 | 6715500 | 14890925 12045660 | 17937102 | 7 
534 | 5577451 | 8300123" _£719721 | 14881570 13048014 | 17929337 | © 
55 | 5579865 | 8293500 6723944 14872223 | 12050370 | 197921580 | 5 
5 | 55982279 | 8296876 6728169 14862884 12052728 | 17913831 | 4 
57 | 55384692 | 8295252- 1 6732396 | 14853553 12035088 | 17906090 3 
53 | 5587105 | 8297627 4 6736624 | 14844230 12057450 | 17898359 | 2 | 
59 | 55859517 | $292002 | £740854 | 14834916 12059814 | 17890633 | | 
| co | 5591929 8290376 6745985 14825510 12062180 17852916 EY 
N. Co-Sine. | N. Sine. N. Co-Tang. N. . Tangent, [N Co-Secant.| N. Secant, M 
ns 56 DEGREES. me n — 


g Hafid In 


„ 


nes, Tangents « 


—_ 


es . PIs 


and decan S. 


* 


HD 


Ls —— DCE 
=] £56. | 2. GeV, ( (Ex Tangene, | Lo Got lf == 
8 2225188 99235914 8125174 | 101% 4826 | {FO 0764086 19 2638015 1 
9753 2722238987 9.8127939 10.1872061 | 10.9764 1997. 10.263 26968 59. 
2 9-7364976 9.9224272 98130704 10. 1869296 1.0765728 10.2633 24 58 
3 | 9-7366918 | 9.9233450 9.8133468 a 40.7665 30 2533092 57 
4 | 9-7368859 9.9232628 9.81362 10. 863769 0.767378 18.2631147 56 
3 | 97379799 9.9231005 9.8138993 | 10 1861007 768195 10.262921 55 
2 1 27372737 | 9.923098: 95141755 | 1c 859245 10.0765018 | 10.26272%3 54 
7 9.7374675 $9530 155 $.8144.516 10. 185548. 4. 0. 276984 2 10.262532 5 
8 9.73766 T1 e 95147277 | 10. 1852723 0.0770666 | 10.2623 89 fo 
9 | 9-7379546 | 9.9228509 9.8150036 | 10, 1849964 [0.077I401 19.2621415 1 | 
'@ | 9:7359479 | 9.9227684 93152795 1.184205 10 0772315 1.2619 A 
19.738242 7 92226858 9. 8153554 E 844446 198.0773142 158 261738 : | 
IJ ff 
1397386273 N 9.9225205 9.161068 10 4838932 10:0794708 6 5 
149.7388201 99224377 9.8163824 15.183 26176 18.8762 1855 | #7 
15 1 9.9222349 9.3166580 0 10.183342 10.097645 0 1080 6 x 
I6 9. 7392055 9. 9222721 N 9.8 169335 ; 10.1830665 10.097 77270 15 | ; 12 | 
2 | 97393980 | 9.922189: } | 9.817209 | 19.1327911 160778169 [T 28883 FEE 1 
1 97395904 9. 9221062 9.8174842 b 10. 1825 158 0.0778938 28684096 42 
, ß 102602173 A 
20 | 9.7 399745  ©£.9219401 9.818034 10.1819553 10.780599 10 18801 1 
1 3408 2 787%% o.8183008 | 161816502 10.0791430 | 10.279332 20 
23 7483267277788 129.8785849 10.1814151 10.075 26: „ 7 
23 9.7405505 9 9216906 | | 9 8188599 10.1811 1401 10.7820 4 „ 182 2 
2 9:7497421_| 99216072 | 2.191248 to, 1308652 | [0.578302 102592379 E 
I 91429337 | 9.921524 | 3-8191c96 | 10.180590 1 078778 — . — | _ 
mY 9.741251 9.9214406 | 98196844 10 rg i 0.0 4 48885 „ BON 
*7 | 9-7413164 | 9:9213572 | | 9.8199592 . Sg 10 y e 
28 9.7415075 99212727 9. 8202328 | 19.179762 19.07 2766, „ ö 93 8 
. lte, een ee. Sers e, ee , . 
224889 9921,66 2. 8207829 1.179211 0 0758934 17817 20 
319.7420 803 9.921022 98210574 | 7 126 10.789771 by 5 —— 
224.7422710 | 9.9209393 2-8213317 | I0.1786683 19.9795607 3 72 
339.7424616 | 9 9293555 | | 982160%0 10.178394 | 10.0791445: 75 35 233 | * 
34 | 9-7420320 | 9.9207717 9-5218903 | 101981197 0.792283 2 2 
3 den, | 99306378 | | 98220565 | t, 4522 | 199573395 | 5 
32] 9:7439325 | 99206039 | | 9.8224286 | 191775714 | | 100793961 18 % 400-1 
37 | 9.743222 9.9205200 9.8227026 19.177297 10 570430 8 £2: 5 —— 
389.7434126 9.924360 9.822976 10.177023 10.089 5640 „ 1 
79 | 974360924 | 9.92033t9 | | 9.823250; 19.1767455 1o.o896481 [10.286 3 
40 9.747921 9.9202678 9.3235244 10 17647 56 ij 5 Og 28 80 
a” 9:7439817 | 9.9201836 9.9237981 $6.1763619 10.0 898164 „ Ft 
N EE 21441712 9.9200924.. 9, 23240719 10.175281 10.0899 53 1 ＋ 
43 | 9.744306 9.92051 5 9.8243455 8 Teo ei e 
%% þ | 98246191 [10.1953800 i | 10.9809692-| 10202 393117 | 
45 27447399 | 99198464 | | 9.8248926-| 1,1 j 10% „„ 
5 2.244929 9.917619 9.8251660 10. 1748340 [ 1.802381 | 3 45 
#7 | 9-7451169 | 9.9196775 9.5254394 19,1745606 | 1,8688322 5 1 8 3 5 
45. 941453950. 29193939 nan 10.174287 | 100807 1 S203] 15 
29 | 97454943 | 9.919508; | 5259860 1, 1740140 [10.080 LE en CAE nn 
”® | 97456828 | 0.9194237 5.262392 10.173748 19 88 8.2345057 fl 
52 | 27458712 .772% | | 9.8265323 (1734675 zesses „ 2593193 1 19-1 
2.7469 | 9.9192542 | 9.826853 10 1731967 f | 1 ihon en þ 02541288 0g 
53 9.762477 9.9191694 9.8270783 101729217 —— „ 100.2539405 8 
3 9.7464358 _2-9199845 9.9273513 I0.1726487 10, 80915 18275 LANE y 
2 1 27499237 | $-9189996 | | 9.8276241 30.192373 2 OI d, © 7 ot 
569.7468115 9.9189146 98278969 10.172101 5 1 5 10.2533763 6 
57 9:7459992-1-9:9188296 9.82871896 15.177830. on yo = L903 534004-4-—-4 
J 9.74 71368 9.9187445 9.82 8442 23 10.171377 „ 410.2530008 3 
27473733 | 9186594 92287149 190.1712851 1 8 5 l 
— 9:7475617 | 9:9185742 | 23289874 | 10.1210126 N 5 e 
e e e e e 2524282 „ 
"I —— ngen. L. Co-Secant FFC 
8 .. — . 


—— — > — 
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2 * 
—ů— —EU—— „ — 
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— _— 
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N 5 0 1 2 = _ 4 8 oy 2 8 . N A . — 4 . 1 4 - * 5 . - . 
nA. I 903222 » 2 * 1 _ «=> #3 = . * * * — K . ; & 4 . 8 — — - 2 3 — = - - af * —Ä— — N * 
. - _ 0 — — , 8 2 . — 2 — . - - — 5 2 6 NA 2 » ud, FN : . *. OS? on 4 a; WES S wry! 5 a —_ - A — : - — a 
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70 — T ALE 6 of Natural 7 
| 34 DE. G RRE E 8. T 
NN. Sine. [N. Co-Sine. N. Tangent. N. Co-Tang. N. Secant, N. Co- Secantj © 
o 5591929 | 5290376 6745085 | 14825610 12062180 | 17882916 2 bo 
I | 5594340 [8288749 6749318 | 14816311 12064548 17875208 | 50 59 
2 | 5596751 | 5287121 © 6753553 | 14807011 12066918 17867508 58 
3 | 5599161 | 8285493 6757790 | 14797738 12069289 | 17859817 | 57 
4 | 5501571 | 8283864 6762028 | 14788463 12071662 | 17852133 | 56 
5 | 5603981 |] 3282234 6766268 | 14779197 12074037 | 17844457 | 55 $ 
. A 12076414 | 17836790 | 34 | 
7 | 5608798 | 8278972 6774752 | 14760688 12078793 | 17829131 57 q 
8 | 5611206 [8277340 6778997 | 14751445 12081175 | 17821479 52 | 
9 | 5613614 | $275707 6783244 | 14742210 12083559 | 17813836 | 57 1 
io | 5616021 | $274974 | 6787492 | 14732983 12055944 | 17806201 50 j 
11 | 5618428 | 8272440 6791742 | 14723764 120598331 | 17798574 49 | 
| 12 | 5620834 | 8270805 _6795993 | 14714553 j 12099720 | 17790955 | 48 j 
| 13 | 5623239 | 3269170 6800246 | 14705350 12093112 | 17783343 boy : 
| 14 | 5825644 | 8267534 804501 | 14696155 12095505 | 17775740 | 46 ; 
15 | 5628049 | 8265897 6808758 | 14685967 | 12097900 | 17768145 | 45 C 
16 | 5630453 8264260 6813016 | 14677787 | 12100297 | 17760558 | 44 1 
17 | 5632857 | 38262622 6817276 14668615 12102696 | 17752979 | 43 4 
18 | 5635260 | 8260953 6821538 | 14659452 12105097 | 17745408 42 J 
19 5627663 8259343 6825801 | 14650296 12107560 | 17737845 at F 
20 | 5640065 | $257703 6830066 | 14641147 12109905 | 17730290 | 40 1 
21 | 5642467 | 8256062 6834333 | 14632007 I21123125| 17722743 | 39 E 
22 | 5644869 | 8254420 6838601 | 14622874 I2114721 | 17715204 | 38 I 
123 | 5647270 | 8252778 6542971 | I4613749 12117132 | 17707673 | 37 ; 
124 | 5649670 | 8251135 _6847143 | 14604632 | 12119545 | 17700149 | 36 : 
1 25 | 5652070 | $249491 6851417 14595522 12121960 17692633 35 4 
26 | 5654469 8247847 6855692 | 145854209 12124377 | 17685125 | 34 ; 
4 27 | 5656868 | 8246202 6859969 | 14577326 12126796 | 17677625 | 33 | q 
1" 1285659267 8244556 6864247 | 14568240 | 12129217 |.17670133 | 32 3 
41 1 29 | 5661665 | 8242909 6868527 | 14559161 12131640 | 17662649 | 31 q 
I 130 | 5664062 | 8241262 6872810 145 50090 12134044 | 17655173 | 30 I 
1 3135666459 | 8239614 | 6577094 | 14541927 | 12136491 | 17647704 | 29 | 
N 13256688 568237965 6881279 | 14531971 12138920 | 17640243 | 28 F 
1 33 | 5671252 | 8236316 6855666 | 14522923 12141351 | 17632791 | 27 7 
10 { 34 | 5573648 8234666 6889955 | 14513883 12143783 | 17625345 | 26 4 
1 | 35 | 5676043 | 8233915 6894246 14504850 12146218 | 17617908 | 25 : 
= 4 35 [5678437 | $:31364 R - FIT49955 4 15610479 124.2 
1 1375680831 8229712 6902832] 14486808 12151094 | 17603056 | 23 F 
\ 38 | 5583225 | 8228059 6907128 | 14477795 12153535 | 17595642 | 22 1 
bl 39 | 5685618 | 8226405 6911425 | 14468796 | 12155978 | 17588236 | 21 2 
| 4065688011 [8224751 6915724 56 3 12158423 | 17580837 | 20 4 
41 | 5690403 | 8223096 6920025 | 14450814 I216c870 | 17573446 | 19 
42 | 5692795 | $221440 6924328 14440834 12163319 | 17566063 [18 1 
1/45 5695186 [8219784 6928633 | 14432862 12165770 | 17558687 | 17 3 
| 44 | 5597577 | 8210127 6932939 j 14423597 | 12168223 | 17551319 | 16 3 
45 | 5699968 | 5216469 6937247 | 14414940 12170678 | 17543959 | 15 4 
465702358 | 8214811 6941557 | 14495951 12173135 | 17536607 | 14 4 
47 | 5794747 8213152 6945868 j 14397049 12175594 | 17529202 | 13 3 
43 | 5797136 8211492 65950181 14388114 12178055 17521924 | 12 7 
49 | 5709524 | 82e9831 6954496 | 14379187 12189518 | 17514594 | 1! 0 
50 5711912 8208170 6958813 14370268 | 12182983 17507273 | 10 $ 
| 51 | 5714299 8206508 6963131 | 14361356 12183450 | 17499958 | 9 3 
| 52 | 5716686 | 8204846 | $967451 | 14352451 12187919 | 17492651 | 5] 
{ 53 | 5719973 | 8203183 6971773 | 14343554 12190390 | 17485352 | 7 I 
54 | 5721459 | 8201519. 6976097 | 14334664 12192864 | 17478060 501 I 
55 | 5723344 | $199854 6950422 | 1432578 i 12195339 | 17479776 | 5 3 
55 1 5726229 | 8198189 6984749 | 14316906 12197816 | 17463499 | 4 I 
573728614 | $196523 | 6989078 | 14308039 12200296 | 17456230 | 3 1 
58 | 5730998 8194856 6993409 14299178 12202777 | 17449969 | 2 E 
59 7733381 8193189 6997741 | 14290326 | 12205260 | 17441715] 1 A 
| £0 5735764 | $ro1521 | FI bole 4-2 6 1428148 12207746 174244 2 . 
T Fine. N Sine, | IN, Co-Tang.' N. Tangent. N ("o-Secant.l N. N. Secant, Ad X. 3 
** 5 ES. ES E 


* 3 3 - * * 4 1 ” * . . r 0 2 (1 -— WP 9 n * en e * + a R 
* —— * 8 ed ba * A ONT DIO TINO. > PTE" "FIR 4 I” ö rn >; 3s; fp * 8 . WY Ed bets * xd n * * L PE TE ET warn 2 r n * * 
. 112 * n 5 V 9 9 9 J 8 R * 8 * * 9 i ** * 1 2 v N * N W ET ORE * n * r 83 4 ITY ARS 8 * 
— TY 4 1" Wy R Py „ . c 3 N Ds 5 R BO RI TD WE SO Te" SR , F „ 1 " calle nan * 
A 1 d owt C>; i SI ES I es EE, 474 SY co ES $ RL LE ears Le aa 8 
2 ͤͥwKʃ ³ʒʃ.. 8 . 
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71 
8 8 4: DEGREES, TY 
MI I. Sine, | L. Co- ine. f L. Tangent. I. Co-Tang. I. Secant. L. Co-Secail. | 
0 8.273617 2.9185742 9 8289874 10.1719126 10.08 14258 10.252483 60 
119.7477489 [9.918489 9.8292599 19. 1707401 10.0815110 | 10.2522hi1 | 59 
2 | 9.7479360 | 9.9184037 0.8295323 | 10.1704677 10.0315963 | 10.2520640 | 58 
3 | 9.-7481230 | 9.9183183 9.8298047 | 10.1701953 I0.081681i7 | 10.2518770 | 57 
4 | 9-7483299 | 9.9182329 9.8300769 | 10.1699231 10.08 17671 100.2516901 | 56 
5 | 9.7484967 {| 9.9181475 9.8303492 | 10.1696508 10.0818525 | 10.251503; | 55 
6 9.7486833 | 9.9180620 9.8306213 190.1693787 10.08 19380 10.2513I67 34. 
7 9.7488698 99179764 | 9.8308934. I0,1691066 | I0.05820236 | 10.2511302 | 53 
8 | 9.7490562 9.978908 9.8311654 [100.1688346 10. 0821092 | 10.2509435 | 52 
9 | 9-7492425 | 9.9178051 9.8314374 | 19.1655626 10.821949 | 10.2507575 | 51 | 
10 | 9.7494287 | 9.9177194 9.8317093 | 10.1682907 | 10.08 22806 [100.2505713 50 
119.7496148 | 9.9176336 9.8319811[ 10. 1680189 10.0 823664 10.2523852 | 49 
ITI þ | 90322525 | 19-7747 4 4 10.9924 32% 10:2901993 1.42 
13 | 97499366 | $.9174619 9.8325246 | 19.1674754 I0.0825381 | 10.25c0134 | 47 
14 | 9-7521723 | 9.9173760 9.8327963 | 10.1672037 | | 10.08262q0 | 10.2498277 | 46 
159.7503579 | 9.9172900 9.8330679 | 10.1669321 10.08 27100 | 10.2496421 | 45 
16 | 97595434 | 9.9172040 9.8333394 [10.166606 10,0827960 | 10.2494566 | 44 
17 | 9-7597287 | 9.9171179 9.8336109 | 19.16639S91 10.0828821 | 10. 249271343 
18 | 9.7599140 | 9.9170317 9.8338823 | 10.1661177 10,0829603 10,2490860 | 42 
199.7510991 | 9.9169455 9.8341536 10.1658464 100830545 10.24 89009 | 41 
209.7512842 [9.9168 593 9.8344249 | 110.1655751 10.083 140%] 10. 2487158 | 4© 
219.7514691 | 9.9167730 9.8346961 | 19.1653039 10.0832270 10. 2485309] 39 
22 | 9.7516538 | 9:9166866 | 9.8349673 | 10.1650327 10.0333134 | 10.2483462 | 35 
239.7518385 | 9.9166002 9.8352384 | 10.1647616 (0,0833998 I10.24861615 | 37 
24 | 9-7520231 | 9.9165137 9.835094 1.164490 10. 0834863 10.2479769 [35 
259.7522075 | 9.9164272 9.3357804 | 19.1642196 10.0835725 | 10.2477925 | 35 
269.7523919 | 9.9163406 9.836c513 | 10.16394.87 10.0835594 | 10.24760B81 | 34 
279.7525761 | 9.9162539 9.3363221 | 10.1636779 10,0837461 | 10.2474239 | 33 
28 | 9.7527602 | 9.9161673 | 9.3365929 | 10.1634071 10.0838327 | 10.2472398 | 32 
29 | 9-7529442 | 9.9160805. 9.8363636 | 10.1631364 10.0839195 | 10.2470558 | 31 
30 | 9.7531280 | 9.9159937 9.8371343 | 19.1625657 _10,0840063 | 10.2468720 | 30 
31 | 9-7533118 | 9.9159069 9.8374049 | 12.1625951 10.584.0931'| 10,2466882 | 29 
32 | 9-7534934 | 9.9158200 | 9.8376755 | 10.1623245 10.0841800 | 10.2465046 | 28 
339.7536790 | 9.9157330 0.3379460 | 10.1620540 10.0842670 | 10.2463210 | 2 
34 | 9-7535624 | 9.9156460 9.8332164 | 19.1617836 10.0843540 | 10.2461376 | 26 
35 | 9-7540457 | 9.9155589 9.8384867 | 10.1615133 10.0844412 | 10.2459343 | 25 
36 | 9:7542288 | 9.9154718 | | 9.8387571 | 10.1612429 | | 10.0845282 | 10.2457712 | 24 
379.7544119 9.9153846 9.83 9027310. 1609727 10. 084615410. 2455881] 23 
389.7545949 9.9152974 9.8392975 [100.1607025 10. 0847026 | 10.2454051 | 22 
39 | 9-7547777 9.915 27101 9.3395676 | 10.1624324, | 1.847899 | 10.2452223 | 21 
40 | 9.7549604 | 9.9151228 | 9.8398377 | 10.1$01623_ 10.0848772 | 10,2450396 |, 20 
41 | 9-7551431 | 9.9150354 9.8401077 | 10.1598923 10.0849646 [10.2448 569 | 19 
42 225532355 _9.9149479 | 2.843776 10. 1596224 1.985052 10. 244674418 
439.7355080 9.91486 04 9.840475 [1.159352 10.0851396 [110.2444920 | 17 
449.7556090 9.914729 9. 840917410. 159082610. 0852271 | 10.2443098 | 16 
| 45 | 9.7558724 9.91468 52 9.8411871 | 10.1588129 10.08 53148 | 10.2441276 | 15 | 
| 46 | 9-7560544 | 9.9145976 9.8414569 | 10.1585431 10.854024 | 10.2439456 | 14 | 
479.7562364 9.9145999. 9.8417265 | 10.1582735 10,0854901 | 10.2437626 | 13 | 
48 | 9:7564182 | 9:9144221 | | 9.8419961 | 10.1580039 | | 10.0855779 | 10.2435918 | 12 
49 | 9-7565999 | 9-9143342 | | 9.8422657 | 10.1577343 10.0856658 | 10.2434001 | I1 
50 | 9.7567815 | 9.9142464. 9.8425351 | 10. 1574645 10.0857536 | 10.2432185 | 10 | 
51 | 9.7569630 | 9.9141584 9.8428046 | 10.1571954  10.0858416 | 10.2430370 9 | 
52 | 9.7571444 } 9.9140704 9.8430739. | 19.1569261 10.0859296 | 15.242$3556 | 8 
53 | 9.7573256 | 9.9139824 9.58433432 | 10.1566568 19.0860176 | 10.242674,4 7 
54 | 9:7575968 | 9.9138943 | 98436125 10.1563875 | 1.58670 | 10.2424932 | 5 
55 | 9.7576878 | 9.9138061 9.8438817 | 10.1561183 10.0861939 | 10.24 2Z122 Lg 
56 | 9.7578687 |} 9.9137179 9.8441505 | 10.1558492 -o.086282T"|"TS52451313 1] 4 
579.7580495 | 9.9136296 9.8444199 | 10.1555801 [0.0863704 I0.2419505 3 
58 | 9.7582302 | 9.9135413_ 9.8446889 10. 1553111 10.0864587 | 10. 2417698 2 | 
599.7584108 | 9.9134530 9.8449579 | 10.1550421 10.0865471 | 10.2415892 | 1 
— | 97585913 | 9:9133645 | |_9:5452265 | 10.1547732 | | 10.0866255 | 10.2414087 | © 
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= | C | 


— — 


— 


. ˙¹ 1A 


"BE 
* 4 
A; ! 
1 
47 
4 l 
N 
. 
7 4 5 
1 
0 
. 
— LS! 
[T1 
4&4 4 
ih 
. 1 
m } 
'þ 
i 
NM > 
m8 | 
wt); 
1 
T5 
1 Dy 
5 * 
"Ty, | 
4 
N 
117009 
1 
a: 
1 
bo Fit 4 14 
4 N 
8. 
” 8 
8 
N 
9 
18 4 
* 
0 wi : 
oh J | 
FAY | 
. q 
J } 
d i 
„ 
7 114 ” 
LY if : 
Fi 4 
s 4 
ia 
* a; 
1 7 
La% 
! $4.4 
<2 I8 
| 22% i 
Y al 17 
bl 
10 
1 \ 
22 
. 
1 
1 
8 
1 
S {| 
es 
* 
"19 
* 
Ti j 
199 it! 
MW: 1 
144 
by \ [ 
1 *. 
92 \ 
» 
\ U 
K U 
. 
q V 
. 1 
* F : 
be, 
Vo 
W 
7 = VI 
IR * 
19 
ary, © 
ane 
1.3 Tt 
= 
To of * 
n 1 
48 
$ & * 
1 
E 
1 
WE 1 2 
: F TH 
8” 45 . 
17 } 
L 
* 
{ : 
1 
1 
” 
£4 18 
318i 
of 
Me: ol 
3 
7 
: 1 | 
34 
Qs 14 
1 
111 
1: * N 
= 
TY 
. . U 
& vb, : 
* + il 
. * 
343 
454% 8 
- LB 4 
* 0 
4 > | 
_— | 
4% TY j 
n 
ho - 1 
* 2 
1 
„ Sel f 
ty o ll; 
* + 2% N 
1 | 
1 
— © 1 
*z [| 
FE SIER I 
2 
Fo Wo þ 
* „ 
4 =: 1 
P * 63-7 
N 
4 
" If Th 
q ot 
2 * 
a 8 
149 p 
— | 
* 
4 ; 
pn 
f ww 
n 
14 4 
Ve 
5 1 — 
. W. 
2 11 n 
: 0 
bo 
N 
© + Bt. 
"2:4 \ 
US * 
*» 
(0&4 
$i 
* 
5 
| 
A 9 
* 
15 
«I | 
w 2 
F 
"A . 
o 
* 1 
vw. Wh 
* 
Xn 
S £ 
$3 C6 ' 
* . 
4 1 
} + © 4 
[Mi 
3:37 8 
1 
« * > 8 
1. 14 
n 
0 4 
2 44 
** 
* i 
wr 
4 


a 

E 

x "1: 

272 

4 + 
7 

0 k 


72 1 Natural and 


13 | 33 DEGRKEES. Ts TOI 
X N. Sine. N. Co-Sine. N. Tangent. ] M. Co-Tang. N. Secant. N. Co-Secanty © 
o | 5735764 | 8191521 7002075 | 14281480 12207746 | 17434468 [ 
1 | 5738147 [8189852 7006411 | 14272642 12210233 | 17427229 | 50 
2 | 5740529 | $188182 7010749 | 14263811 12212723 | 17419997 
3 | 5742911 | 8186512 7015089 | 14254987 12215215 | 17412773 
4 | 5745292 [8184841 7019430 | 14246171. 12217708 |. 17405556 
5 | 5747672 | 8183169 | 7023773 | 14237362 12220204 | 17398347 
. EF 12222702 | 17391145 
7 | 5752432 | $179524 7032465 | 14219766 12225292 | 17383951 |<. 
| 83 | 5754811 | 8178150 7036813 | 14210979 12227703 | 17376764 | 
9 | 5757190 | 8175476 7OAII63 | 14202200 12230207 | 17369585 
19 | 5759568 | $174501 | 7045515 | 14193422 12232713 | 1736241i3 
II | 5761946 | 8173125 | 7249869 | 14184662. 12235221 | 17355247 
22.1 $780393-4 $I71449. _7054224 | 14175994 _12237732 | 17348050 
135766700 8169772 7058581 | 14167153 12240244 | 17340941 
14 5769076 [8168094 7062940 | 14158409 | 12242758 17333798 
15 5771452 | 8166415 7067301 | 14149673 | 4 12245274 17326663 
16 | 5773327 8164736 7971664 | 14140943 | 12247793 17319535 | 
117 | 4776202 | 3163056 7076029 | 14132221 | 12250313 | 17312414 | 
| 18 | 5778576 81613768 | 7080395 } 14123566 12252836 | 17305301 
I9 | 5780950 | 3159695 7084763 14114799 12255361 | 17298195 
| 20 | 5783323 | 3158013 I 7089133 | 14106098 12257887 | 17291096 
21 | 5775696 | 8156330 | 7093505 | 14097405 12260416 | 17284005 
22 | 5788068 | 8154647 | 7097978 | 14088715 12262947 | 17276921. 
23 | 5790440 | $152963 | 7102253 | 14080039 | 12265480 17269844 
24 | 5792852 8151278 7106630 14071367 | 12268015 | 16262774 
| 25 5795183 | 8149593 7111009 | 14062702 12270552 | 17255712 
| 26 | 5797553 | 81479086 7115390 | 14054944 12273091 | 17248657 
| 27 | 5799923 | 8146219 7119773 | 14945393 | | 12275633 | 17241609 
| 28 | 5802292 | 8144532 7124157 | 14036749 | 12278176 | 17234568 
| 29 | 5804661 | 8142844 7128543 | 14028113 | 12280721 | 17227534 
| 30 | 5807030 [8141155 7132931 | 14019483 12283269 | 17220508 
i 3i | 5809398 | 3139465 7137321 | 14010860 | 12285819 | 17213499 
1 32 | 5811765 | $137775 | 7141713 | 14c02245 12288371 | 17296477 
| 33 5814132 | 3126034 7146106 | 13993630 12290925 | 17199472 
| 34 | 5316498 [8134393 7150501 | 13955934 12293481 | 17192475 
| 35 | 5$11864 | 8132701 | 7154398 | 13976440 | 12296039 | 17185484 
i 36 | 5821230 | $131008 | J 7159297 | 13967852 12298599 | 17178501 
| 37 | 5323595 | $129314 | 7463658 | 13959272 | | 12301161 | 17171525 
38 | 5825959 | 8127620 7168101 j 13950498 | 12303725 | 17164556 
| 59 | 5828323 | $125925 | | 7172505 | 13942131 | 12306292 | 17157594 
1 42 | 5830587 8124229 7176911 13933571 112308861 | 17150639 
| 41 | 5833050 8122532 7181319 | 13925018 J 12311431 | 17143691 | 19 
i 42 | 5835412 | 8120835 -1 7185729 | 13916473 1 12314005 | 17136750 | 18 
43 | 5337774 | $119137 |. | 7199141 | 13907934 | 12316580 | 19169817 | 17 
144 5840136 [8117439 7194551 | 13899401 | 12319157 | 17122890 | 16 
I 45 | 5842497 | $115740 | 17198970 | 13290876. {4 12321736. | 17115970 | 15 
P 46 5844857 8114040 7203387 | 13882358 | 12324317 | 171090539 | 14 
47 | 5847217.| 8112339 7207806 [13873846 112326900 | 17102152 | 13 
148 | 5849577 [8110638 7212227 | 33365342 12329486 | 17095254 | 12. 
| 49 | 5351936 8108936 7216650 | 13856844 | 12332074 | 17085362 | II 
{| 50 | 5854394 [8107233 7221075 | 13843353 | + {| 12334664 | 17081478 | 10 
51 1 5856652 | 8105530 7225502 | 13839869 12337256 | 17974600 | 9 
52 5859010 | 8103826 | 7229931 | 13831392 12339850 17267730 | 8 
| 53 | 5861367 | 3812121 | 7234361 | 13822922 | 12342446 | 17060866] 7 
1-544 5363734. 4 $1904.19. _7238793_| 13814458 12345044 | 17954910 | © 
55 | 5866080 [8098710 7242227 | 13806001 | 12347645 17047160 | 5 
4 55 | 5268435 | 8997003 7247663 | 13797551 12350248 | 17049315 | 4 
| 57 | 5870799 | $995296 7252101 | 13789108 12352352 | 17033492 | 3 
53 | 5873145 | 8993588 7256541 | 13780672 | 12355459 | 17026633 | * 
59 | 53875499 | 8091870 17260983 13772242 12358068 170198311 
60 | 5877853 | 8099170 | 2265426 | 13763819 |] 12360620 | 17013916 | © 
N. Co- Sine] N. Sine. 5 i N. Co- ang. N. Tangent, | N. Co-Sccant. N, Secant, | M 
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9:7585913 [99133645 | | 9.8452268 48182232 1888841487 
110.0867240 | lo. 2412283 


9:7587717. | 9.9132760 -9.8454956 | 10 1545044. 3]: 
947589519 | 9.913i875 9.8457644 | 10.1542356 10. o868 125 10. 2410481 

9-7591321 | 99130989 9.8460332 | 10.1539668 10.085g011 | 10.2408679 | | 
9:7593121 | 9.9130102 9.8463018 | 10.1536982 | | 10. 0869898 | 10.2406879 | 
9:7 594920 | 9.9129215 9.8465705 | 10.1534295 (0.087078 | 10. 240 306 
9.7596718 [99128328 9.8463390 1o.1531610 | 10 0871672 | 100.2403282 


97598515 | 9.9127440 9.-8471075 | 10.1528925 | 10.087256 1 10. 2401485 
97600311 [99126551 9.8473760 | 10, 1526240 | | 10. 0873449 J 110.2399589 | 
9.7602106 | 9.9125662 9.8476444 | 10.1523556 | | 10. 0874338 | . 19.2397894 
9.7603899 | 9.9124772 9.8479127 10. 1520873] to. 0875228 19.2396101 
| 9-7605692 | 9.9123882 | | 9.8481810 | 10. 1518190 | 10 0896118 10. 2394308 | | 

9 7607483 _ 9.9122991 9.84384492 19.1515508 10. 87709 10. 292517 
97609274 [9.91 22099 9.8487174 10. 1512826 0.087790 ro. 2390726 
9.7611063 | 9.9121207 | | 9.2489855 10.1510145 | 10.0878793 10.2388937 
9.7612851 | 9.9120315 9.8492536 | 10.1597464 | 10.0379685 | 10.23$7149 | 
97614638 | 9.9119422 | | 9.8495216 | 10.1504784 | | 10.0880578 110.2383362 
9.7616424 | 9.9118528 9.8497896 10.1502104 | 10. 088 1472 J 10. 2383578 
9.7618 208 2.9117634 9.8500575 10.1499424 | | 10. 9882366 1 10,2381792, 
| 97619992 | 9.9116739 9.8503253 | 10.1496747 | | 10 0883261 1 10. 2380008 


9.7621775 | 9.9115844 9.8505931 | 10.1494069 | | 10.0884156 | 10,2378225 / 
9.7623556 | 9.9114948 9.8508608 | 10.1491392 | | 10.0885052 
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10. 2376444 

9.7625337 | 9-9114051 9.8511285 | 10.1488715 | 10.088 5949 | 10,2374663 

{| 9:7627116 | 9.9113155 9.8513961 | 10.1486039 10.0886845 | 10.2372884 
9.7628894 | 99112257 | | 9.8516637 10.1483363 | | 10.0887743 | 10.2371106 


9.7630671 | 9.9111359 | | 9.8519312 | 10. 10.1480688 IJ 10.9888641 
| 9.7632447 | 9.9110460 | | 9.8521987 | 10.147801i3 .10.0889540 

9.7634222 | 9.9109561 9.8524661 10.1475339 
9.7635996 | 9.9108661 9.8527335 10.1472665 | 
9.7637769 | 9.9107761 9.8530008 | 10.1469992 
32 _|_9-7639549 | 99106860 9.8532680 | 10,1467320 


9.7641311 9.9105959 9.8535352 10.1464648 | l0.0894041 | lo, 2358689 
9.7643080 | 9.9105057 | | 9.8538023 | 10.1461977 10.894943 10.233692 
97644849 | 9:9104155 | 9.854694 | 10.145936 | 10.0895846 


- 10,2369329 
| 10.2367553 
10,08590439 | 10.2365778 | 
| 10.0891339 | 10.236404 
 10,0892239 | 10.2362231- 
| h 10.0893140 10. .2 360460 


| 


| 10,2355151 
9.7646616 | 9.9103251 9-$543365 | 10.1456635 | | 10.0896749 | 10. 2333384 
9.548829. 102348 | 9.8546014 | 10.1453966 | | 10.0897652 | 10.231618 
9.7650147 9.9101444 9.8548704 | 10.145 1296 10.0898556 10.2349853 
9.7651911 | 99100539 | | 9.8551372 | 101448638 10. 899461 | 10,2348089 

9.7653674 9.9999634 9.855494 1 . 10, 1445959 ; 


| 10.c900366 | 19.2346326 
10.0901272 | 10.2344964 
10.0992179 | 10,2342803 


9.755436 99098728 | | 9.8556708 | 10.1443292 | 
| 9:7657197 9.90997821 | |} 9.8559376 | 10.4440624 7 
| 9.7658957 | 9.9096915 9.8562042 | 10.1437958 | 


| 1 10.903085 [ 10. 2341043 
9.260715 [9.909600 23554708 _10.1435292 | 10.0903993 10. 0.2339285 | 
| 9:7662473 9.90950] | 9.8567374 | 10:1432626 | | 10.0904901 | 10.2337527 
$ 9.7664229 | 9.9094190 9.8570039 | 10. 1429961 | | 10.0905810 | 10. 2335771 | 
9.7665985 [| 9.9093281 9.8572704 | 10.1427296 | 10.0906719 | 10,2334015 
9-7667739 | 9-9092371 | | 98575368 | 10.1424632 | 10. 9907629 | 10,2332261 | | 
| 9-7869492 | 9.9091461 | | 9.857831 | 10.1421969 | 10,0908539 | 10.2330508 
9-7671244 | 2.990550 9-8580694 119.1419306 | | 10.0909458 | 10. 2328755 
| 9.7672996 9-9089639 | | 9.8583357 | 10.1416643 | 10.091036I | 10 2327004 | 
97674746 / 9.9088727 9.8586019 | 10, 1413981 19.0911273 | 10. 2325254 | 10. 
9.7676494 | 9.9087814 9.8588680 | 16.1411320 | 10.0912186 | 110.2323506 | 9 1 
9.7678242 9. 9086901 9.8591341 | 10. 1408659 10.09 13099 | 10.2321758 81 
9:7679989 | 9.9085988 | | 9.8594002 10.140398 10.914012 110.2320011 | 7 | 
97681735 | 9.9985073 | | 9.8396661 | 16.1403339 10.9914927 | 10.2318265 |--6 
9.763340 | 9.9084159 | | 9.8599321 | 10.1400679 | 10.913841 | 10. 2316529 — 
9.7635223 | 9.9083243 | 9.8601980 10. 1398020 | | x0. 0916757 | 10 23147774 
719.7686966 | 9.9u82327 9.8604638 10. 1395362 |. | 10, 8917673 10.2313034 | 3 
| 9:7688707 9.908141 9.8607296 | 10.1392704 |. | 10 og 18589 10.2311293 | 2 | 
9.7690448 | 9.9030494 9.8609954 | 10.1390046 10.0919506 | 10.2309553 | 1 | 
25221827 72532775 | 9:8612610 | 10.1387390 | | 10. -0920424 | 10.2307813 | 0 
2 N ine. | L. Sine. 2 Co-Tang. | L. Tangent, T. Co-Secane.. L. Secane, IN | 
ö We 155 
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35 "DEGREES OT 3 „ 
N. Sine, N. Co-Sine. N. Tangent. V. YN. Co-Tang. | | N. Secant. N. Co-Secanry © 
5735764 | 8191521 | 7002075. 14281480 | 12207746 17434468 1 
I | 5738147 81898 952 7006411 14272642 122102331742 229 | 50 
2 | 5740529 8188182 7010749 | 14263811 ' 12212723 | 17419997 58 
3 5742911 8186512 7015089 | 14254997 12215215 | 17412773 | 57 
a | 5745292 [8184841 7019430 | 14246171 ; 12217709 1740555656 
5 | 5747672 8183169 7023773 | 4237302 iN 17398347 53 
6 | 5750052 8181497 | 7028118 (4228561 E 22792 | 17391145 | 54 
7 | 5752432 | 8179924 17032465 | 142 19766 12225202 1738395157 
8 | 5754811 8178150 7036813 | 14210979 12227703 | 17376764 | 52 
9 | 5757190 | 8175476 7041163 | 14202200 | 12230207 | 17369585 | 5; 
10 5759568 | 8174901 17045515 14193422 12232713 17362413 50 
5761946 | $173125 7249369 | 14154662 1 17355247 | 49 
j_12 | 5764323 | 9171449 70534224 | 14175994 | 2237732 | 173480950 | 48 
5766700 | SIE7}772 | 7055581 | 14167153 1 1734094147 
5769076 | 3168094. 7062949 | 14158409 | 122427 50 | 17333798 46 
5771452 8166415 7067301 | 14149673 12245274 17326663 45 | 
5773327 | $164736 7971664 414 84 12247793 17319535 | a4 
5776202 |. 3163056 7076029 14132221 | 12250313 | 17312414 43 
18 | 5778576 | $151376 Werra 14123566 3788265 17383301 [42 
5780950859695 084763 | 14114799 2255361 | 17292195 | gi | 
5783323 | 3158013 7089133 | 14106098 | 1 17291096 | 10 
5775696 | 51563309 7093505 | 14097403 | 12260416 | 17234205 | 59 
578380658 8154647 7097878 14088718 | * 12262947 | 17276921 | 38 
5790440 [8152953 7102253 | 14050039 12265480 | 172695..4 | 37 
5792952 | $15127%. | 7106630 14071367 | 12268015 18262774 | 36} 
.5795183 | 8149593 7111009 14062702 12270552 | 1725571233 
5797553 | $147596 7115390 | 14034744 12273091 | 1724865734 
5799923 | 8149219 7119773 | 14945393. { 12275633 | 17241609 | 33 
5$02292 | 38144532 7124157 j 14036749 | 12278170 2144569 32 
5904661 | 8142844 7128543 | 14028113 12280721 17227534 | 31 
5807030 8141155 7132931 40 86 | | 12283269 | 17220508 | 5c 
5809398 [8139465 7137321 010860 12285819 17213499 291 
5811765 [8137775 7141713 18 | 12283371 | 17296477 | 28] 
5814132 {| $126034 7146106 | 13993636 12290925 1.17199472 | 27 
5816458 | 8131293 | 7150501 [| 13955934 | 12293481 |.17192475 | 26 
5311864, } 8132701 } 7154398 | 13976440 | - | 12296039. . 25 
5821230 [8131008 7159297 13967852 12298599 7178501 | 24 
| 5323595 [8129314 7163658 1395927 12301161 17171525 23 
5825959. | 8127620 7168101 j 13950598 12303725 | 17164556 | 22 
9828323 3125925 7172505 41 13942131 | | 12306292 | 17157594 | 21 | 
5830587 3124225 71769tH-1- | 13933571 12308861 | 17150639 | 20 
5833050. 8122532 7181319 |.13925018 12311431 | 17143691 | 19 | 
5835412 8120833 7185 729 12916473 12314005 17136750 | 15. 3 
5337774 8119137 7150141 13907934 | 12316580 1716981717 3 
5840136 814745 9 7194551 | 12899401 12319157 | 17122899 | 16 I 
5842497 [8115740 7198970 | 13290876 12321736 | 17115970 | 15 I 
5844857 1 | 7203307 | 13922355 ; 12324317 | 17109055 | 14 I 
5847217 [81123329 7207806 13873846 12 ED 17102152 | 13 I 
5349577 [8110638 | 7212227 | 73965342 | 2329486 | 17095254 | 12] Wi 
5851935 8108936 7216650 13356844 _ 112332074 17098362 | 11 g 
5854394 | 8107233 72210751. 13849353 12334664 | 17081479 | 10 3 
5856652 | $1653: 7225502 | 13839309 | 12337256 | 1797400 / ( 
5859010 [8103826 7229921 12831392 12339850 17067730 8 = 
5861367 | $102121 7234361 | 13322922 12342446 | 17060865] 7 4 
5863724 | $100416 7238793 | 13914458 12345044 | 17054010 | 5] i 
3866080 1 | 7243227 | 13806001 12347645 17047160 | 5 I 
5263435 | $597003 7247663 13797551 | 12350248 | 17040319 | 8 3 
7. | 5370790 [8655298 WTYTTCT"T TTITSOTCS” 12352852 170334823 13 
«3 1 5873145 | 8093588 7256541 | 13780672 12355459 | 1702£053 r Y 
> | 5875499 | 8091570 | | 7260993 |-13772242 12358068 | 19919931 | * Y 
o | 5877853 ] 8095170 | 2265426 13763819. | 12360680 | 170132910 | —| 
| N. Co- $7 ne N. Sine. | N Co- Ang.] N. Xa ngent N. Co-Sccant. N, Fecant, | A J 
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Artificial Sines, Tangent ind Secants 
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a 35 1 E G R E 2 BW 0 : 

. Sine. L. Co-Fine. I. Tangent. 14. Co-Tang. L. Secant. t. | LCs Secant, |-- 
2.235859. 2.133545 | 9.842268 10. _16.154.7732 | 19.9856355 | 10.2414087 
9.7587717 | 9.91 32760 9. 8454956 10 10 1345044 | 10.0867240 | 10.242283 
9.7 589519 | 9.9131875 9.8457644 | 19.1542356 19,0568125 | 10.241048! 
9.7591321 | 9913093g 9.8460332 | 10.1539668 10,0859011 | 19.2408679 | 
9.7593121 | 9.9130102 9.8463018 10. 1536982 10.089898 J 10. 2406879 ; 

9.7 594920 | 9.9129215 | 9.3465705 | 10.1534295 (0,0870785 | 10. 24050860 
9:7596718 | 949128328 9.8463390 | 10.1531610 10 0871672 | | 10.2403232 
9.7598515 | 9.9127440 9.8471075 | 10.1528925 | 10.087 2560 10. 2401485 | 
9.7600311 | 9.9126551 9.8473760 | 10.1526240_ 10.0873449 | 10.2399689 
9.7602106 | 9.9125662 9.8476444 | 10.1523556 10. 0874338 }. 19.2397394 
9.7603899 | 9.9124772 9.8479127 | 10.1520873 10.0875228 | 19.2396101 
9.7605692 | 9.9123882 9.3481810 | 10.1518190 10 0876118 | 10.2394.3c8 | 
97607483 |] 9.9122991 9.848449 | 19.1515508 [0.0877909 | 10.2392517 
9.7609274 | 9.9122c99 9.8457174 | 10.1512826 | | 10.0377901 | 10,2390726 
9.7611063 | 9.9121207 9.8489855 | 10,1510145 10,.03878793 | 10.2388937 
9.7612851 | 9.9120315 9.8492536 | 10.1597464 | | 10.0379685 | 10.23$7149 | 
9.7614638 | 9.9119422 9.8495216 | 10.1594784 | { 10.0880578 | 10.2385362 | 
| 9.7616424 | 9.9118528 9.8497896 | 10.1502104 | | 10.0881472 J 10.2383576 
9.7618208 | 9.9117634 | | 9.8500575 | 10.1499424 10.0882366 | 10,2381792 
9.7619992 | 9.9116739 9.8503253 | 10.1496747 10, 0883261 10. 238008 
9.7621775 | 9.9115844 9.8505931 | 10.1494069 10.0884156 | 10.2378225 
9,7623556 | 9.9114948 9.8508608 | 10.1491392 10.0885052 | 19.2376444 
9.7525337 | 99114051 9.8511285 | 10.1488715 10.0885949 | 10,2374663 
9.7627116 | 9.9113155 | | 9.8513961 | 10.1486039 10.08386845 | 10.2372884 
24 9.7628894 99112257 9.8516637 | 10.1483363 10.0887743 | 190.2371106 
9.7630671 | 9.9111359 | | 9.8519312 | 10.1480688 10. 888641 10. 2369329 
9.7632447 | 9.9110460 | | 9.8521987 | 10.1478013 | | 10.0889540 | 10.2367553 
9.7634222 | 9.9109561 9.8524661 | 10.1475339 10,0890439 | 10.2365778 
9.7635996 | 9.9108661 9.9527335 | 10.1472665 10.0891339 | 10,2364004 
9 | 9.7637769 | 9.9107761 9.8530008 | 10.1469992 | 10. 0892239 | 10,2362231 
9.639540 | 9.9106860 9.8532680 10,1467320 10.0893140 | 10. 2 3604.60 | 
| 9-7641311 | 9.9105959 9.8535352 | 10.1464648 10.08 94041 | 10.2358689 | 29 
| 9.7643080 | 9.9105057 9.8538023 110.1461977 | | 10.0894943 | to, 2356920 28 
9.7644849 | 9.9104155 | | 9.854694] 10.1459306 10,0895846 | 10.2355151 | 27 
9.7646616 | 9.9103251 9.8543365 | 10.1456635 10.0896749 19.2353334 | 26 
9.7648382 | 9.9102348 9.8546014 | 19.1453966 10.0897652 | 10.2351618 | 25 © 
_9-7659147 | 9-9191444 | | 9.5548704 | 10.1451296 | | 10.0898556 | 10.2349853 | 24 
9.7651911 | 9.9100539 | | 9.8551372 | 10.1448638 t0.0899461 | 10,.2348089 23 | 
9.7653674 | 9.9999634 9.8554941 | 10.144599 10.900366 | 10.2346326 | 22 
9.7555436 | 99098728 9.8556708 | 10.1443292 10.0901272 | 10.2344964 | 21 
9.7657197 | 9.9997821 3-2559376 | 10.1440624 10.0992179 | 10.2342$03 | 20 
1 9-7658957 | 9.9096915 | | 98562042 | 10.1437958 10.0903085 | 10,2341043 | 19 | 
9.7660715 9.9996007 28564708 14437292 n 2239285 118 
9, 9.7662473 9.909 5099 | 9.8567374 10.143 2626 190.0904901 | 10. 2337527 27 [17 
9.664229 9.9094 190 9.8 570039 10.142961 10. 0905810 | 106.2335771 | 16 
9.7665985 | 9.9093281 9.8572704 | 10.1427296 | 10.0906719 | 10.2334015 | 15 
9.7667739 | 9.909237 1 9.8575368 | 10.1424632 10.9907629 | 10.2332261 | 14 
9.7669492 | 9.9091461 | | 9.8578931 | 10.1421969 10.908539 105.2330508 13 
97671244 [9.990550 | | 9-8580694 | 10.1419306 | | 10. 90945 10.232875 [12 
9.7672996 | 9.9089639 _ | 98583357 | 10.141664.3 19.0910361 10. 23270 | 11 | 
97674746 9.90 88727 9.8 586019 10.141398 190.0911273 [100.2325254 10 
9.7676494 | 9.908784 9.8588680 | 16.1411320 | 10,0912186 | 10.2323506 | 9 
529.7678242 | 9.9086901 9.8591341 | 10.1408659 | | 100913099 | 10.2321758] 8g | 
9:7679989 [9.908 5988 9.859400 [ 10. 1403998 10.914012 | 10. 2320011 71 
[34 | 9:7581735 | 9.985073 | 9:8596661 | 10.1403339 10.09 14927 | 10.2313265 | 6 
559.7683480 | 9.9084159 9.8599321 | 10.,1400679 10.091 5841 | 1.231652 | 5 
569.7685223 9.9083243 9.8601980 | 10.1398020 19,0916757 | 10,23 14777 
579.7686966 | 9.9u82327 9.8604638 | 10.1395362 | 1.917673 | 10. 2313034 : 
53. | 9.7688707 | 9.9081411_ 9.8607296 | 10.1392704 | 10.0918589 | 10.2311293 2 
599.7690448 | 9.9080494 9.8609954 | 10.1390046 10.0919506 | 10.2309553 | x1 | 
60 | 9.7692187 | 9.9089575 | | 9.8612610 | 10.1387390 10.0920424 | 10. 23078123140 
L. Co-Sine. | L, Sine, I. Co-Tanpg. | L. . Tangent, L. Co-Secant. L. Secant, 3 
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A TABLE of Natur al and 


/ 4 
| | 36 D E + REE RR FFF 
M N. Sine. N. Co-Sine. N. N. Tangent] N. Co- Tang. N. Secant. N. Co- Secan. © 
10 5877853 809017 7265426 13763819 — 1 12360680 | 17013016 | 5," 
1 | 5880206 | 808846 7269871 | 13755403 12363294 | 17006208 35 
| 2 | 5882558 | 8086749 7274318 | 13746994 12365909 | 16999407 | 55 
| 3 | 5884910 | 8085037 7278767 | 13738591 12368526 | 16992612 | 57 
4 | 5887262 | 8083325 -7283218 | 13730195 12371148 | 16985825 | 56 
| 5 | 5889613 | 8081612 7287671 | 13721805 12373768 | 16979044 | 5; 
| 5 | 5891964 | 8079999 _7292126 | 13713423 12376393 | 16972271 | 54 
| 7 | 5394314 8078185 7296582 | 13705047 12379019 16965 504 55 
8 5896663 | 8076470 7301040 | 13696678 12381647 | 16958743 52 
9 | 5899012 | 8074754 730550lI | 13688315 12384278 | 16951990 | 51 
io 5901361 8073038 7309963 | 13679959 12386911 16945244 50 
| 11 | 5903799 8071321 7314427 | 13671610 12389546 16938504 49 
| 12 | 5906057 | 8069603 _7318894_| 13663267 _12392183 | 16931771 | 48 
13 | 5908404 | 3067835 7323362 | 13654931 12394822 16925045 my 
14 | 5910750 8066166 7327831 | 13646602 12397464 | 16918326 46 
15 | 5913096 | 8064446 7332303 | 13638279 | 12400 10816911613 45 
16 | 5915442 8062726 7336777 | 13629963 12402754 | 16904907 | 44 
17 | 5917787 | 8061005 7341253 | 13621653 12405402 | 16898208 43 
18 | 5920132 8059283 2345730 | 13613350 12408052 | 16891516 | 42 
19 | 5922476 | 8057560 | 7359210 | 13605054 12410704 | 16884830 | 47 
{ 20 | 5924819 | 8055537 7354091 | 13596764 12413359 | 16878151 | zo | 
21 | 5927162 | 8054113 7359174 | 13588481 12416016 | 16971479 39 
22 | 5929505 | 8052389 7363660 | 13580204 12418675 [1686481438 
23 | 5931847 | 8050664 7368147 | 13571934 12421336 | 1685815537 
24 | 5934189 | 8248935 [_7372635 | 13563670 | 12423999 | 16851503 | 36 
25 5936530 8047211 | | 7377127 | 13555413 | 12426665 16844857 57 | 351 
26 | 5938871 | 80454844 7381620 13547162 12429333 | 16838218 34 
27 | 5941211 | 8043756 7386115 | 13538918 12432903 | 10831586 | 33 
28 | 5943550 | 38042028 7390611 | 13530680 | 12434675 | 16824961 | 32 
29 | 5945389 | 80492299 | | 7395110 | 13522449 | 12437349 | 16818342 | 31 
30 | 5948228 80385659 7399611 | 13514224 12440026 16811730 30 
31 5950566 3035838 7404114 13506006 12442705 | 16805124. 29 
32 | 5952903 | 8035107 | 7408618 | 1 3497794 12445386 | 16798525 | 28 
33 | 5955240 8033375 4 7413124 | 13489589 12448069 | 16791933 | 27 
34 | 5957577 | 9031642 7417633 | 13491390 12459754 | 16785347 | 26 
1 35 | 5959913 | 8029909 7422143 | 13473197 | 12453442 | 15778768 | 25 | 
| 36 j_5962249 | $028175 7426655 | 13465011. | 12456131 | 16772195 | 24. 
37 | 5964554 | 8026440 | 7431170 | 13456832 I2458823 | 16765629 | 23 
28 | 5966918 | 8024705 7435686 | 13448658 | 12461518 | 16759070 | 22 
39 | 5969252 | 8022969 7440204 | 13440492 12464214 | 16752517 | 21 
409 | 5971586 | 8021232 7444724 | 13432331 12466913 | 16745970 | 20 
41 | 5973919 | 8019494 7449246 | 13424177 12469614 | 16739430 | 19. 
42 | 5976251 | 8017756. 7453770 13416029 12472317 | 16732897 | 18. 
"43 | 5978583 | 8016017 | 7458296 | 13407888 | | 12475022 | 16726370 | 17 | 
{ 44 | 5980915 | $014278 | 7462524 | 13399753 12477730 | 16719850 | 16 
45 | 5983246 | 8012538 | 7467354 | 13391624 12480440 | 16713336 | 15 
| 46 | 5985576 | 8210797 | 7471886 | 13383502 12483152 | 16706828 | 14 
| 47 | 5937906 | 8009056 7476420 13375386 12485866 | 16700328 | 13 
48 | 5990236 | 8097314 7480956 | 13367276 | 12488583 | 16693833 | 12 
49 | 5992565 8005571 7485494 13359172 | 124913028] 16687345 | 11. 
50 | 5994893 | 5003827 7490033 | 13351075 12494023. 16680864 | 10 
51 | 5997221 | 8002083 7494575 | 13342984 12496746 16674389 | 9] 
52 | 5999549 | 8000338 7499119 | 13334900 | 12499471 | 16667920 | $ 
53 | 6001876 | 7998593 7503665 | 13326622 12502199 | 16661458 | 7. 
54 | 6004202 | 7996847 7508212 | 13318749 12594929 | 16655002 | © 
55 | 6006528 | 7995100 7512762 13310684 12507661 | 16648552 | 5 
56 6008353 | 7993352 | 7517314 | 13392624 | 12510396 1664210: | 4 
57 | 6011178 | 7991604 7521867 | 13294571 12513133 | 16635673 | 3| 
58 | 6013503 | 7989855 | 7526423 | 13286524 12515872 1 16629243] 2 
59 6015827 7988105 7530981 | 13278483 12518513 | 16622819 |] 1! 
60 | 6018150 | 7986355 7535540 | 13270448 [2521357 | 1661640! | 0 
IN. Co-Sine.| N. Sine. IN. Co-Tang.' N. Tangent. I N Co. Secant] N. Secant. X. 
* ieee . F m 
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Artificial Sines, Tangents, and Secants. 75 
6 DEGREES | 
L. Sine, | L. Co- ine. th Tangent. L. Co-Targ. | T. Secant. | Þ.Co-Secant.| 
9.7692187 | 9.9079576 9.8612610 | 10.1387390 10. 0920424 10.2307513 | 5 
9.7693925 | 9.9075658 9.8615267 | 10.1384733 10.0921342 | 10.2306075 | 59 | 
9.7695662 | 9.9977740 9.8617923 | 19.1382077 10,0922260 1. 2304338 58 
9.7697398 | 9.9076820 9.8620578 | 10.1379422 10.09 23180 | 19.2302602 | 57 
1 9-7699134 | 99075901 9.8623233 | 10.1376767 10.0924099 | 10.2300866 | 56 | 
9.7700868 | 9.9974980 9.8625887 | 10.1374113 10.0925020 | 10.2299132 | 55 
9.7702601 | 9.9974959 | | 9-3628541 | 10.1371459 | | 10:-0925941 | 10:2297399 | 54 
| 9.7704332 9.9073138 9.8631195 | 10.1368505 10.0926862 | 19.2295668 | 53 | 
9.7705063 | 9.9072216 9.8633848 | 10.1366152 110.0927784] 19.2293937 | 52 | 
9-7797793 | 99971293 9.8636500 [10.1363 50 | | 10.09287gp | 19.22922e7 | 51 
9.7709522 | 9.9070370 9.8639152 | 19.1360848 10,0929630 | 10.2290478 | 30 
9-7711249 | 9:9969446 9.8641803 | 10.1358197 10.0930554 | 19.2268751 | 49 
9.7712976 | 9.9068522 9.86444 54 _10.1355546 10,0931478 10. 228704 48 ] 
9.77 14702 | 9.9067597 | | 9.3647105 | 10.1352895 10.0932403 | 19.22852598 | 47 
9.7715426 | 9.9066671_ 9.8649755 | 10.1350245 10.0933329 | 10.2283574 | 46 
'9.7718150 | 9.906574 5 9.8652404 | 10.1347596 10.0934255 | 10.228185@e | 45 
9.7719872 | 9.9964819 9.8655053 | 19.1344947 | 10.0935 181 | 10.2280128 | 44 
| 9.7721593 | 9.9063892 9.8657702 | 10.1342298 10.0936108 | 10.2378407 | 43 
9.7723314 99062964 9.86603 50 | 10.1339650 10. 0937036 [ 19. 2276686 | 42 
9.772033 | 9-9962036 9.3662997 | 10.1337003 10.0937964 |} 19-2274967 | 41 
9-7726751 [9.906 110% 9.8665644 | 1.13343 56 1. 938893 10.2273249 | 40 
9.77:8468 9.906% | 9-8668291 | 10.1331709 10.0939823 | 19.2271532 | 39 
9.7730185 9.90 5924 9.8670937 10. 1329063 | 10.0940753 | 10. 2269815 | 38 
9.7731990 | 9.9058317 9.8673583 | 10.1326417 10.094 1683 [ 10.2268100 | 37 | 
9.7733614 | 99957386 9.8676228 | 10.1323772 _10.0942614, | 19.2266386 [35 
9.7735327 | 9.9956454 | | 9-8678873 | 10.1321127 | | 10.0943546 | 10.2:64673 | 35 
9.7737039 | 9.9955522 | 9.8681517 | 10.1318483 10.0944478 | 10.2262961 | 34 
9.7733749 | 99954589 | | 98684160 | 10.1315840 19,.0945411T | 10.2261251 | 33 
| 9.7749459 | 9.9953656 9.8686804, | 10.1313196 | I0.0946344 | 109.2259541 | 32 
| 9.7742168 | 9.9052722 9.8689446 | 10.1310554 10.09947278 | 10.2257832 | 31 
| 9:7743876 | 9.9051787. 9.8692089 | 10.1307911 10.0948213 | 10.2256124. | 3o | 
| 9-7745583 | 9.9950852 9.8694731 | 10.1325269 10,0949148 | 10.2254417 | 29 
| 9.774728 | 9.9949916 9.8697372 | 10.1302628 10.09 50084 10.2252712 | 28 | 
| 9.7748993 9.9948980 9.8700013 | 10.1299987 I9,.0951020 | 10.2251007 | 27 
1] 9.7750697 | 9.9048043 9.8702653 | 10.1297347 10.0951957 | 19.2249303 | 26 
] 9.7752399 9.90471096 9.8705293 10.129470 190.0952894 10. 2247601 25 | 
9.775411 9.9046168 9.877933 10. 1292067 10. 0953832 10. 2245899] 24 
| 9.7755801  9.9045230 | 9.8710572 10.12894.28 100.0954770 4} 19.2244199 | 23 
1 9-7757591 | 9-9044291 9.8713210 | 10.1286790 10.0955709 | 10.2242499 | 22 
| 9-77 59199 | 9.9943351 9.8715848 | 10.1284152 | | 10.0956649 | 10.2240801 | 21 
1 9.7760897 | 9.9042411 9.8718486 | 1.1281514 10.2957589 | 10,2239103 | 20 
| 9.7762593 | 9.9041470 | | 9.8721123 | 1c.1278877 | 10.0958530 | 10.2237407 | 19 
TE 9.7764289. 9.9940529 | 2.872376 10. 1276240 _10.0959471 | 10.2235711 18 
9.7755983 | 9. 2039587 9.8726396 | 10.1273604, 10.0950413 | 10.2234017 17 17 
| 9.7767576 | 9.9938644 | | 9.8729032 | 10.1270968 | | 10.0961356 | 10.2232324 | 16 | 
9.7769369 | 9.9937701 | 9-8731668 [150.1268332 10.0962299 | 10.2230631 | 15 
9.7771060 | 9.9936757 9.8734302 | 10.1265698. 10.0963243 | 19.2228940 | 14 | 
1 97772750 | 9.9935813 | 9.8736937 | 10.1263063 10,0964187 | 10.2227250 | 13 
9-7774439 [9.934868 | 9.8739571 | 10.1260429 | | 10.0965132 | 10.2225561 | 12 
9 | 9.77761283 | 9.9033923 9.8742204, | 10.1257796 | 10,0966077 | 10.2223872 | 11 
| 9-7777815 | 99932977 9.8744838 | 10.1255162  10,0967023 | 10.2222185 | 10 
9.7779501 | 9.9932031 9.8747470 | 10.1252530 10.0957969 | 10.2220499 | 9g 
9.7781186 | 9.9031084 9.37 50102 | 10.1249898 10.0968916 | 10.2218814 | 8 
9.7782870 | 9.9030136 | | 9-8752734 | 19.1247266 10.0969864 | 10.221713o | 7 
9.7784553 | 9-9929188 9.8755365 | 10.1244635 10.0970812 | 10.2215447 | 6 
9.7786235 | 9.9028239 | | 9.8757996 | 10.1242004 | | 10.0971761 I0.2213756 8 7 
9.7787916 [99027289 9.8760627 | 10.1239373 | | 10.0972711 | 102212084 4 
9.7789596 | 9.9926339 | | 9-8663257 | 19.1236743 | | 10.0973661 | 10. 2210464 3 
9.7791275 | 99925389  9.8765886 | 10.1234114, 10.0974611 | 10.2208725 | 2 
9.7792953 | 9-9924438 9.8768515 | 10.1231485 10.9975562 | 10.2207047 | 1 
9.279462 9.923486 _9.8771144 | 10.1228856 _10.0976514 | 10.2205370 | © | 
IL. Co-Sene. } L. Sine. . I. Co-Tang. L. Tangent. #Þ 4 L. Co-Secant, # Core. 3A 
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76 T: Tat E * Natural and 
| TE | 37 DE G KR E HES A — 
MIN. Ne. N. Co-Sine. N. Tangent. ] V. Co-Tang. N. Secant. IN, . Co-Secanty 
© | 6018150 | 75 7986355 | 7535540. 13270445 12521357 16616401 [757 
6020473 | 7984604 7540102 [13262420 12524102 1660999 
6022795 | 7982852 7544666 Þ 13254397 12526850 | 16603 585 1 
6025117 | 7981100 7549232 | 13246381 | 12529601 | 16597187 | 
| 6027439 | 7979347 7553799 | 13238371 12532353 | 16590795 1 
6029760 | 7977593 7553369 | 13230368 12535108 16584409 1 
n 713 - 12537865 | 16578030 : 
6034400 | 79740834 7567514 | 13214379 12540625 [16571657 : 
6936719 | 7972328 7572090 | 13296393 | 12543397 | 16565290 4 
6039038 | 7979572 1576668 13198414 12546151 | 16558929 b 
6041356 | 7968815 7581248 | 13190441 12543917 | 16552575 ö 
6043674 | 7967957 | 7585829 | 13182474 12551685 | 16546227 1 
j_12.] 6045991 4 755222. | 7599413 | 13174513 12554456 | 16539885 | 13 1 
136048308 | 7963540 7594999 | 13166559 12557229 | 16533550 my 1 
14 | 6050624 | 7961780 | 7599587 13158810 12560005 | 16527221 a6 3 
15 | 6052940 | 7960020 | 7604177 | 13150668 12562782 | 16520898 45 1 
16 | 6055255 | 7958259 7608769 | 13142731 | 12565562 | 16514581 | 44 F 
17 | 6057570 | 7956497 7613363 | 13134801 | 12568345 | 16508270 | 43 | 
8 | 5059884 | 7954735 7617959 | 13126876 _12571129 | 16501966 | 4 | 
| 19 | 6062198 | 7952972 | | 7622557 | 13118958 | 12573916 | 16495668 [J E 
20 | 6064511 | 7951208 7627157 | 13111046 12576705 | 16489376 # 1 
21 | 6066823 | 7949443 | 7931759 | 13103140 12579497 | 16483090 | 35 q 
22 | 6069135 | 7947678 7636363 | 13995239 þ12582291 | 16475811 | 34 3 
23 | 6071447 | 7945912 7640969 | 13087345 12285087 164705373) N 
24 | 6073758 [79441460 7645577 [1379457 12587385 1646427036 ] 
25 | 6076069 | 7942379 | 7650188 13071575 12590686 16458009 35 3 
26 | 60738379 | 7940611 | 7654800 | 13063699 12593459 | 16451754 | 34 q 
27 | 6080689 | 7938843 7659414 | 13055528 12596294 | 16445506 333 WF 
{| 28 | 6082998 | 7937974 7664031 | 13047964 12599102 | 16439263 | 32 | J 
| 29 | 6085306 | 7935304 | 7668649 | 13040106 12601912 | 16433927 | 31 q 
[37 3 Sob7ore | 2933333 | 257327 | 13932254 12694724 | 16426796 | 30 i 
| 31 | 6089922 | 7931762. 7677893 | 13924407 |} 12607539 | 16420572 | 19. 1 
| 32 | 6092229 | 7929990 7682517 | 13016567 | 12610356 | 16414354 | 28 3 
33 | 6094535 | 7928218 7687144 | 13008732 12613175 | 16408142 | 27 : 
34 | 6096841 | 7925445 7691773 | 13900904 12615997 | 16401936 | 24 I 
355099147 7924671 7696404 | 12993981 12618820 | 16395736 | 25 J 
36 6101452 27922896 7701037 12985265 12621646 | 16389542 | 14 | 3 
IT 3 SLO_y Se. | INST IST. 7705672 | 12977454 12624475 | 16383355) 31 
„ 7710309 | 12969649 | 12627306 | 16377173 | 12 I 
39 | 6108363 | 7917569 7714948 | 12961850 12630140 | 16370957 | 21 2 
inne 3 7719589 | 12954057 12632975 | 16364328 | 20 3 
| 41 | $112968 | 7914914 7724233 | 12946269 12635813 | 16358664 | 19 4 
| a2 | 6115270 | 7912235. [7728879 | 12938488 | | 12638653 | 16352507 | 18] Wi 
43 | $117572 | 7910456 7733526 | 12930712 | 12641496 | 16346355 | 17 F 
| 44 | $119873 | 7998676 7739175 | 12922943 12644341 | 16349210 | 16 3 
Þ} 45 | 6122173 | 7906896 7742527 | 12915179 12647188 | 16334070 | 15 5 
46 | 6124473 | 7995115 7747481 | 12907421 12650038 | 16327937 | 14 1 
47 | $126772 | 7993333 7752137 12898629 12652890 [16321809 | 13 q 
| 43 | $129071 | 7921550. | 7755795 12891922 12655745 | 16315688 | 12 2 
| 49 | 8131369 | 7899767 | 7761455 | 12884182 12658601 | 16309572 il | XF 
|] 50 | 6133666 | 7897983 7766117 | 12876447 12661460 | 16303462 | 10 3 
51 | 6135963 | 7896198 | 7770782 | 12868718 12664322 | 16297359 | 9 . 
52 | 6138260 7894413 7775448 12860995 12667186 | 16291261 | 6] 
53 | 6140556 | 7892627 1 7780t17 | 12853277 12670052 | 16285169 | 7. Z 
54 | 6142852 | 7890841 7784788 | 12845566 | 12672021 | 16279083 | 6] 
$5 4 $143147 | 7899054 | 7759460 | 12537860 12675792 | 16293003 | 5] WF 
55 | 6147442 | 7887266 7794135 | 12830160 | 12678665 | 16266929 | 4] 
57 | $149736 | 7885477 7798312 12822466 12681541 | 16260861 | 3 5 
58 | 6152029 | 7883688 7803492 | 12814776 12684419 | 16254799 | ? = 
59 | 5154322 | 7881898 7808173 | 12807093 12687299 | 16248743 | | YH 
60 | 6156615 [78801 7812856 | 12799416 12690182 | 16242692 | 0 E 
"TN. Co-Sine: N. Sine, | | N. Co-Tang.| N. Tangent. N Co-Secant. N. Secant. M 4 
e ce 80 2 DEGREES” —— — 


—— —— ——-—-—t— — — — 


— — — — —ůꝛ ů˙— ð : 


r 


Artif 0 Ta ngents and Secants, 


| BE 6 DEG R E 2 A 3 1 : | is 
HI Te- Fine. T. Tory gent, . Co-Tang, |. I | L.Cs Secan;. — 14 
7 9.279463 9.9023436 9-87 8971 71144. { Io. 1228356 | 9753514 10.2205 270 [:52. 5 | 
— | 9.77 9.7796306 990225344 5.877377 10. 1226228.]. | 19.0977466 | 10. 2263694 59 | 1 
249.7797981 9.921581 9.877640 16. 1223600 | | 1090978419 [10.220019 | 53 | al 
3 | 9:7799555 | 9.9920628 9.8779027 | 10.1220973 | [-19.0979372 | 10.2200345 | 57 BY, 
419.7801328 9.9919674 9.8781554 | 10.1213346 10 0980326 10.2 198672 56 | {10 
5 | 9.7803000  9.9918719 9.8784281 J 10.1215719 18.0981281 10. 219700035 "ih 
6 | 9.7804671 } 9.9017764 9.37869 | 10.1213093 | | 19.9982236 | 10.2195329 | 54. il 
79.780634 | 9.9016808 9.8789533 | 10.1210467 10,0983192 | 100.2193652 53 wy 
8 | 9.780010 | 9.9015852 9.879215 | 10.1207842 10.984148 | 10.2191990 | 52 Wi 
9 | 9.7809677 | 9.5014895 9.38794782 | 10,1205218 [9,0985105 | 19.2199323 | 51 | Fil 
to | 9.7811344 | 9.9013938 2.8797407 10. 1202593 10.0985062 J10. 2188656 50 wh; 
it | 9.7813010 | 90.9012930 9.8800031 | 10,1199969g  10.c987020 | 10.2186930 49 i 
12 | 9.7814675 9.9012021 9.8902654 19.1197346 10.C937979. 10,2185325 43. Wb 
13 | 9.7816339 | 9.901 1062 9.8805277 100.1194723 (2.c988938 100218356147 Kt 
149.7818002 | 9,9010102 9.880790 10.119200 0989898 [1.2181998 | 46 1 
159.7819664 9.9009 142 9.88 105228 10.1189478 199.0990858 ( 10.2180336 45 | 1 
169.7821324 9.9008181 9 8813144 [101186856 | 19.0991819 | 10.2178%76 | 44 11 
17978229849 9007219 7.8815765 100.1184235 100.0992781 | 10. 2177016 | 43 . 
18 | 9.7824643 | 9.9005257 5.8818386 |} 10,1181614 10.0993743 [12175357 (42 1 
199.7826301 9.900 5294 9.8821007 110.1178993 10. 0994708 10. 2173699 [41 105 
209.7827958 | 9.9004.331 9.8823627 {| 10.1176373 10.0995669 |. 10.2172042 | 40 Wh 
21 | 9.7829614 | 9.9903367 9.8826246 |} 10.1173754 10,0996633 |.10.2170386 | 39 jt 
22 9.78 31268 | 9.9002403 9.88 28856 100.1171134 110.9997597 | 10.2168732 | 38 | | 
| 23 | 9.783292: 9.900 1438 9.5831484 | 10.1168516. 10.9998 562 | 10.2167078 | 37 1 
24 9.783457 2.900472 288340 101165897 2 999528 192165425 | 36 10 
25 97836227 9.8999506 9.8830721 | 10,1163279 | 10.1096494 | 10.2163773 | 35 i } 
269.7837878 4 3 85938539 9.3329338 10 1160662 | 10. 100 1461 [102162122 | 34 i} | 
27 | 9.7839522 |} 0.8997 572 | 9.8841956 |} 10.1158044 10.1002428 | 10.2160472 | 33 1 
289.7841177 9.8996604 9.3844572 } 10.1155428 10.1003396 | 10.2158823 | 32 WY 
25 | 9.7842824 | 9.8995636 9.3847189 | 10,1152811 10,1004364 | 10.2157176 | 31 1 
30 | 97844471 | 9.8994667 9.28849505 | 19.1150195 10.1005333 | 1@.2155529 | 30 141 | 
31 | 9.73846117 | 9 8993697 | 1.9.8852420 | 10.1147 580 10.1006303 | 110.2153883 29 | ak 
329.7847762 9.8992727 | | 9.8855935 1.114496 [i 10.1c07273 | 10.2152238 | 28 "| j 
33 | 9-7849406 | 9.8991756 9.855750 | 10.1142350 { 19.1003244 |} 10.2150594 | 27 | Ny, 
349.7851049 | 9.899078, 9.8 860274 } 19,1139736 o. 2009216 | 10.2148951 | 25 | Mt 
| 35 97852791 | 9.8989812 | 9.8862878 | 10.1137122 10.1910188 | 10.2147309 25 A: 1 
_36 | 9:7854332 | 96938840 | | 9.8865492 | 10.1134508 | | 10.1011i60 | 10,2145668 | 24 Dill 
37 | 9.7355972 | 9.8987857 9.8868105 10.1131895  10.1012133 | 10.2144028 LEW | ki ö 
389.7857611 | 9.8986893 | | 9.8870718 | 110.1129282 10.1213107 | 10.2142389 | 22 | — 
399.7859249 9.898 5919 9.8873330 | 10. 1126670 10. 1014081 [100.2140751 [21 þ 
| 40 | 9.7860886 | 9.8984944 9.3875942 10. 1124058 10.105056 10. 2139114 20 1 g 
4. | 9.7862522 99983958 .8878554 | 10.1121446 | | 10.1016032 | 10.2137478 | 19 \#] 
42 | 97864157 | 9.8952992 | 88881155 10,1118835. 10.1017008 | 10.2135843 [18 14 
439.7865791 | 9.5982015 | | 9.3883775 | 10.1116225 Tf 785 | 102134209 | 17 | {A 
44 | 9.7857424 | 9.8931038 | | 9.8896386 | 10.1113614 | | 16.1018962 | 16:2132576 | 16 | 19 
| 45 | 9.7869056 | 9 8950060  9.8888996 | 10.1111004 10.1019940 | 10.2130944 [15 4, 
| 46 | 9:7870687 | 9.8979c82 | 9.8891605 | 10.1108395 10.1020918 | 10.2125313 | 14 * 
479.7872317 | 9.8978103 9.889424 | 10.1105786 | | 10.1021897 | 10,2127683 13 9 | 
| 48 9.7873946 98977123 9.889823 10 1103177 10. 1022877 110.2126054 | 12 F* | 
| 4? | 97875574 | 9.397143 | | 9.8899432 } 10.1100568 | | 10.1023857 | 10.2124425 [1 40 
509.7877202 | 9-8975162 9.8902040 | 10.1097960_ 10. 1024838 1.212278 | 16 | | 
519.7878828 | 9.897411 9.8904647 | 10.1095353 10.1025819 | Io,2121172 9 
529.7880453 98973199 9.897254 [10.109 274610. 1026801 10. 21195471 8 
539.7882077 | 9.8972216 9. 890986110. 1090139 110.1027784 10.211923 = 
549.7883701 | 9.8971233 9.89 12468 190.1087532 110.1028767 10.2116299⁰ [6 
559.7885323 [98970249 9.89 15074 106.1084926 10. 1029751 | 10,2114677 "I. 
536 | 9.7885944 | 9.3969265 9.8917679 | 10.1082321 10.1039735 | 19.2113056 | 4 
$7 | 9.7388565 | 9.5968280 9-2920285 | 10.1079715 10.1031720 | 10,2111435 |; } 
58 | 97890184 | 9.8967294 9.8922899 10. 1077110 10. 1032706 10. 2109816 1 
59 97891802 [9.9966308 9.892 5494 10. 1074506 10. 1033692 | 10. 2108198 11 
2893420 9.5965321_ 2.392898 19.107190 Je 1034679 | 10,2106 580 „ 1 
II. Co-Srne. L. Sine. L. Co-Jang. I. Tangent. L. Co-5ecant. | FF Seam” M 
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" Shox | — 

| M | N.Sine. . Co-Sine, N. Tangent N. C.-Tang. 
— 6156615 788019 7812856 12799416 | 

1 | 6158907 | 7878316 | 7317542 | 12791745 
2 | 6161198 | 7676523 7322229 | 12784079 
3 | 6163499 | 7874732 7826919 | 12776419 
4 | 6165779 | 7872939 7831611 | 12768764 
5 | 6168069 | 7871145 7836305 | 12761116 
— . | 6179359 | 7869350 | nen 
7 | $172643 | 7867555 7845700 | 12745836 
EY 6174936 | 7865759 7850400 | 12738204 
9 | 6177224 | 7863962 7355103 | 12730578 
10 | 6179511 | 7862165 7859808 | 12722957 
11 | 61817983 | 7860367 7864515 | 12715342 
12 | 6184084 7858569 1 7869224 | 12707733 
13 | 6186370 7856770 7873935 | 12700130 
14 | 6188655 | 7854970 7878649 | 12692532 
15 | 6190940 | 7853169 7883364 | 12634939 
16 | 6193224 | 7851368 7888082 | 12577353 
17 | 6195507 | 7849566 7892802 | 12669772 
. e ene 
19 | 6200073 | 7845961 7902248 | 126546326 
20 | 6202355 7844157 7926975 12647062 
21 | 6204636 | 7842352 | 7911703 | 12639503 | 
226206917 7840547 7916434. | 12631950 
23 | 6209198 | 7835741 7921167 | 12624402 
24 | 6211478 7836535 7925902 ! 12616860 | 
25 | 6213757 | 7835128 7930640 12609323 
26 | 6216036 |7833320 79335379 12601792 
27 | 6218314 | 7831511 7940121 | 12594267 
28 | 6220592 | 7829702 7944865 | 12586747 
29 | 6122869 | 7827892 7949611 | 12579232 | 
30 | 6225146 | 7826082 7954359 | 12571723 
31 | 6227422 | 7824271 7959110 | 12564219 
32 | 6229698 | 7822459 7963862 | 12556721 
33 | 6231973 | 7820646 7568617 12549229 
34 | 623424 } 7819533 | 7973374 | 12541742 
35 | 6236522 | 7817019 7978134 | 12534260 
36 | 6238756 | 7815205 | 7982895 | 125267834 
376241069 | 7813390 7987659 12519313 | 
38 | 6243342 | 7811574 | 7992425 | 12511848 
39 | 6245614 | 7809757 | 7997193 | 12504388 
49 | 6247885 | 7507940 8001963 | 12496933 | 
41 | 6250156 | 7806122 8006736 | 12489434 
42 | 6252426 | 7504324 8011511 | 12482040 
43 6254696 | 7802485 8016288 12474602. 

{ 44 | 6256956 | 7500555 8021067 | 12467169 | 
45 | 6259235 | 77935345 8025848 12459742 | 
46 | 6261503 | 7797024 8030632 12452320 
47 | 6263771 | 7795202 8035418 | 12444903 
48 6266038 7773380 | 8040206 12437492 
49 | 6263305 | 7791557 8044997 | 12430086 
5o | 4270571 | 7739733 8049790 | 12422685 
51 | 6272837 | 7787508 | 8054585 | 12415290 |. 
52 | 6275102 | 7786083 8059382 | 12407900 | 
53 | 6277366 | 7784257 BeCalS1 | 12400515 

54 | 6275630 | 7752431. 3068933 | 12393136. | 
55 | 6281894 | 7780604 8073787 12325762. 

56 | 6284157 | 7778777 | 8079593 12378393 | 
57 6286420 7776949 | 8083401 | 12371030 | 
58 | 6288682 | 7775120 | 8088212 12363672 
59 | 6290943 | 7773299 8093025 | 12356319 
60 | 6293204 | 7771460 _£097840 | 12348972 | 

IN. Co-Sine.| N. Sine, J. Co-Iang. N. Tangent, 


33 DEGRE ES 


—— — 


8 — 


N. Secant. N. Secant. 
12590182 | 16242492 [60 
j 12693067 | 16236648 39 
12695955 16230609 58 
12698845 [ 16224576 | 57 
12701737 | 16218549 56 
12704632 | 16212528 | 55 
32707329 | 16206513 | 54 
12710429 16200504 | 53" 
[2713331 | I61945co | 5; 
12716235 | 161885c2 51 
12719142 | 16182510 50 
12722051 | 16176524 49 
12724963 | 16170544 | 48 
| WM 
12727877 | 16164569 47 
12730794 | 161586co a6 
12733762 | 16152637 | 45 
12736634 | 16146680 44 
12739557 | 16140728 | 43 
12742484 | 16134783 | 42 
12745412 16128843 Fry 
12748343 11612290840 
12751276 16116980 39 
12754212 | 16111057 | 38 
2757150 1610514037 
12708091 16099228 36 
| 12703934 | 16093323 | 35 
12765980 | 16087423 | 34 
12768928 | 16081528 | 33 
12771578 | 16075640 | 32 
12774831 | 16069757 | 31 
L4777797 F_10062879 [36 
12780745 | 160583008 29 
12783705 | 16052142 | 2 
j 12786667 | 16046281 | 2 
12789632 | 16040425 | 26 
127925co | 169534577 | 25 
1279557 1602873424 
12798543 16022896 | 23 
12801518 | 10017064 | 22 
12804495 | 16011237 | 11 
12807475 | 16005416 | 20 
12810457 | 15999600 | 19 
12313442 | 15993799 | 15 
12816430 | 15987986 | 17 
12810420 | 15982187 | 16 
12822412 | 15976394 | 15 
12825407 | 15970606 | 14 
12828404 | 15964824 | 13 
12331404 | 15959047 | 12| 
12834406 | 15953276 | I! 
12837411 | 15947511 | 19] 
12840418 | 15941751 | 9 
12843428 | 15935996 | 5 
12346440 | 15930247 | 7 
12849455 | 15924504 | © 
| 12852472 | 15913766 | 5 
12855492 | 15913033} 4 
I2858514 | 15907306 | 3 
12861539 | 15901584 | 2 
12864566 | 15895868 | | 
12867596 | 15590157 | ©. 
N. Co-Secant. IN. Co Scan] N 
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35. DL GREES. 


—— — — 


py Sine. L. Co- ine Ls I. Ce-Iang. mr Lecant. .  Co-Secant 1 
9.7893420 9.895325 98928098 10. 1071902 | 101034679 10. 2106580 Pann 
8 ever 6 | 9.8 9.8964334 | 9.85 20702 | 19.1069298 10. 1035660 10. 2104964 | 59 
| ab Me 3 ang 10,1066694 10.1036654 | 10.2103348 | 55 
9.7898266 | 9.8962358 9.8935909 | 10. 1064091 | 10.1037642 | 10.2101734 | 57 | 
9.7899880 | 9.8961359 4.8938511 | 19.1061489 10,1038631 | 100.2100120 | 56 
0.7901493 | 9.-39960379 9.8941114 [10.10 58886 10. 1039621 | 10,2098507 | 55 
9.7903104 | 9.85959389 9.8943715 | 10.1956285 10.1040611 | 10.2096896 | 54 
9.7904715 | 9.958398 9.8946317 | 19.19536353 10. 104 1602 | 10.2095285 | 53 
1 A | 9.3948518 | 10.1051082 19.1042594 | 10.2093675 | 52 
9.7907933 | 93956414 9.8951519 | 10.1048481 10. 1043586 10. 2092067] 51 
9.7909541 | 9.8955422 9.8954119 | 10.104588I 10. 1044578 | 10.2090459 | 50 
9.7911148 | 9.8954429 , 9.8956719 | 10.1043231 10. 1045572 | 10.2083852 | 49 
97912754 |. 9:8953435 | | 98959319 | 16.10g0681 | | 191946365 | 10:2097246 | 4—_ 
| 9.7914: 8952440 9.8961918 10.138082 10.1049 560 [10.208 5641] 47 
4 335 267 9.8964517 [1.103 5483 10. 1048555] 10. 2084037] 46 
9.7917566 | 9.895045⁰ 9.8967116 | 19.1032884 10.104955 | 10.2092434 JAS | 
9.7919168 | 9.8949453 9.8969714 | 19.1930285 10,1050547 | 10.2080832 | 44 
9.7920769 | 9.8948457 9.3972312 | 1. 1027688 10. 105154310. 2023143 
9.7922369[9.8947459 neee 10.1052541 10.277631 [42 
9.79 23968 9.946461 9.897507 1. 1022493 10. 10535391. 2076032 | 41 
9.7925560 9.894 5463 9. 8980104 10. 10 19896 | I10.1054537 I0.2074434 4 © 
9.7927163 9.334446 3 | 9.8982700 | 1.101730 19.1955537 | 10.2072837 | 39 
| 9.7928760 | 9.5943464 9.8985296 | I0.1014704 10.1056536 | 10.2071249 | 38 
9.7939355 | 9.394246 3 9.8987892 | 10.1012108 10.1057537 | 10. 2069645 37 
9.793194 | 9.941462] 2.829487 [193] | 101058538 | 42 = 
7933543. 9.8940461 9.8993082 10. 1006918 10. 1059539 10. 20664571 35 | 
| 5 . 9.8995677 10. 1004323 10. 1060542 [100.2064865 | 34 
9.7936727 | 98938456 3.8998271 | 10.1001729 | | 10.1001544 10.2063273 33 | 
9.7938317 | 9-3937452 9.9900865 | 10.0999135 10.1062548 |'10.2061683 | 32 
9.793990 9.8936448 9. 9003459 10.0996541 10. 19063552 | 19.2060093 | 31 | 
9. 7941495 9.593 844 9.906052 10.993948 10. 106455610. 205850434 
9.7943083 [9.893443 9.9008645 | 10.0991355 19.1065561 | 10.2056917 | 29 
 9.7944670 | 98933433 9.9011237 | 10. 0988763 19.1066567 160.2055330 | 28 
9.7946250 | 9.8932426 9.9013530 10.0986170 10.1967574 | 10.2053744 | 27 
9.947841 | 9.8931419 9.9916422 | 10.0983578 10.1068581 | 10.2052159 | 26 
197949425 98930412 9.9019013 10 0980987 10. 1069588 10. 2050575 25 
9.793108 9.892949 21604 19.978396] | 10.1070596 | 10.2048992 | 24 
9.7952590 | 9.8928395 9.90 24195 | 10.097 5805 10.1071605 J 10. 204741023 
9.7954171 | 9.8927355 9.9026706 | 10.097Z214 10.10726i5 | 10.2045829 | 22 
 9.7955751 | 93926375 3.9029376 | 10.0970624 10.1073625 | 10.2044249 | 21 
9.757330 | 9.8925365 | | 9.9031966 | 10.0968034 | | 10.1074635 | 10.2042670 2 
9.7958909 | 9.8924354 9.9934555 | 100965445 10. 1075646 | 10. 204109119 
22960485 9.892334 2 2.9037144 1.9962855 19.176658 1.2039514 1 
43 9.7962 62062 9.892 2329 2.9939733 | 10.0960267 10.1077671 | 1662037638 | 17 
9.7963638 | 9.8921316 | | 99042321 | 10.0957679 | | 10.1078654 [ 10.2036362 | 16. 
9.7965212 | 9.8920303 2.9944919 | 10.0955090 10. 1079697 | 10.2034788 | 15 
9.7966786 | 9.8919289 | | 99047497 | 19.0952503 | 1.108711 | 10.2033214 | 14 
 9.7958359 9.8918274 9.9050085 | 10.0949915 10.1081726 | 10.2031641 | 13 
9.7969930 | 9.8917255 9.905272 | 10.0947328 | | 10.1082742 | 10.2030070 | 12 | 
49 | 9.7971501 | 9.8916242 9.9055259 | 19.0944741 10. 1083758  10.2028499 | 11 
9.7973071 | 9.8915226 9.90 57845 10.0942155 10. 108477410. 2026929 | 10 
9.797464 | 9.8914208 9.9960431 | 10.9939569 10. 1085792 | 10.2025360 | 9g ] 
52 | 9.7976208 9.8913191 9. 9063017 10.093698 10. 1086809 | 10.2023792 | 8 
539.7977775 | 98912172 9.9965603 | 10.0934397 10. 1087828 102022223 7 
54 | 9:7979341 | 98911153 | | 9-9068188 | 10.0931812 | | 10.1088847 | r0.2020659 | & 
33 9.7980906 9.8910133 3.9070773 | 100.0929227 10. 1089867 10. 2019094. 5 
369.7982470 | 9.8909113 | 9.973357 10.926643 10. 109088710. 20175304“ 
579.7984034] 9.8908092 9. 9075941] 10. 0924059 10. 1091908 10. 2013966 3 
539.7985596 | 9.8907071 99078525 10921475 10. 1092929 10. 201440442 
599.7987158 [9.896049 9. 9081109 | 10.0918991 10. 1093951 10. 20128421 
| 60 | 9.7988718 | 9.8905026 9. 5083692 10. 916308 1 10.1094974 1.211282 o | 
N Fine. 5 A2 I. Co-Tang. L. Tangent = . Co-Secant. I. Secant. I NI 
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. SINE 39 Db GRE:tS 1 5 3 
A N. Sine. we, N. Co-Sine, N. Tangent, . Co-Tang. | | | N. Secant. N. N. Co- O ecant. cant, | 
9 6293204 | 7771460 | 809784 12348972 12867 596 158991 i 57] 
I 6295464 7769629 8102658 12341629 12870628 15984452 Prams, 
2 | 6297724 | 7767797 $107478 | 12334292 | {| 12873663 | 15878752 | 2? 
3 | 6299933 | 7765965 | 8112300 | 12326361 | 12876700 | 15893058 a 
& | 6302242 | 7964132 8117124 | 12319634 | 12579740 | 15867369 4 
5 | 6304500 77612298 8121951 | 12312313 12882782 15861685 ; 
__6 | 6306758 | 7760464 8126780 | 12304997 12885827 | 15856007 5 
7 | 6309015 7758629 | 8131611 12297687 12888875 15850334 | 55 
s | 6311272 | 7756794 $136444 | 12290381 | 12891925 | 15844667 fi 
9 | 6313528 | 7754958 8:41280 | 122830S1 125894977 | 15839005 51 
19 | 6315754, | 7753'21 $146118 | 12275786 12595032 | 15833348 | 5; 
11 | 6318039 | 79751288 | $150958 | 12268496 12901090 15827697 4 
12 | 6320293 | 7749445 8155801 12261211 12904130 15822051 10 
13 | 6322547 | 7747606 | $160646 | 12253932 | 12907213 15816411 | qo 
| 14 | 6324800 | 7745767 | 8165493 | 12246658 12910278 | 15810776 46 
15 | 6327953 | 7743927 | $170343 | 12239339 | 12913346 } 15805146 | g; 
I6 | 6329305 | 7742086 | $175195 | 12232125 |. | 12916416 15799521 43 
17 | 6331557 | 7740244 8180049 | 12224866 129194389 | 15793922 43 
E's 6333808 7738402 1 9 4 8184905 12217613 | 12922564 15788289 42 
I9 | 6336059 | 7736559 8189754 122103644 12925642 [15782620 41 
29. 6338309. 7734716 ; | 8194625 12203121 12928723 | 15777077 40 
21 | 6340559 | 7732872 J $1994$$ | 12195883 | 12931306 | 15771479 39 
22 | 6342808 [7731027 $204354 | 12188650 | 12934392 | 15765887 | 33 
23 | 6345057 | 77291582 8209222 | 12181422 12937980 | 15760350 37 | 
24 [6347305 | 7727335 | | 8214093 eee, eee | 15754715 [ue] WW 
25 | 5349553 | 7725459 8218965 | 12166982 12944164 15749141 | 33 | 
26 | 6351800 7723642 ; 8223840 | 12159769 | 12947260 | 15743570 34 | 
1 27 | 6354046 |.7721794 | 18228718 | 12152562 12959359 | 1573800433 | 
28 | 6356292 7719945 8233597 | 12145359 | 12953460 | 15732443 | 31 
29 | 6359537 | 7718096 |} 18238479 | 12138162 12956564 | 1572688731 3 
30." 6350782 7716246 8243364 | 12139970 12959670 | 15721337 | 30 | 
31 | 6363026. [7714395 - | 82486251 | 12123783 12962779 15715792 | 29. | 
326365270] 7712544 | 82534140 | 12116601 | 12965390 | 15710252 | 25 B 
33 | 6367513 | 7710692 | 8258030 | 12109424 12969004 | 15704717 | 17 1 
| 34 | 6369756 | 7708839]§̃ [8262925 | 12102252 12972121 | 15699188 | 24 | 
| 35 | 6371998 | 77926986 8267821 | 12095085 | 12975240 | 15693664 | 2 _ | 
36 | 6374240 7703 | 8272719 | 12087923 | 12978362 | 15638145 % WW | 
37 | 6376481 | 7703278 | 8277620 12080767 | 12981497 | 15682631[,| 1 
| 38 | 6378721 [7701423 $282523 | 12073615 12984614 | 15677123 | 22 | | 
39 | 6380961 | 7699567 8287429 | 12066468 | 12987744 | 15671619 | 2 | 
42 | 6383201 | 7697710 - 1] 8292337. 12059327 12990876 | 15666121 | 20 | 4 
41 | 6335440 | 7695353 8297247 | 12052190 | 12994011 | 15660628 | 19 
Al 6387678. | 7693995 _ | 8302160 12045058 12997148 | 15655141 | 15 | 
| 43 | 6389916 | 76921537 | 8307075 | 12037931 | 13000288 | 15649658 | 17 
44 6392153 7690 278 8311992 12030810 Ns 13003431 15644181 16 | 
45 | 6394399 | 7655415 8316912 | 12023693 13006576 | 15638708 | 13 | 
46 | 6396626 | 7656558 83321834 12016581 13009724 | 15633241 | 14 
47 | 63938852 | 7684697 | 8326759 | 12009475 13012875 15627779 | 13 | 
43 | $421997 j 7652935 8331686 | 12092373 13016028 | 15622322 | 12 | 
459 | 6493332 | 7680973 $336615.| 11995275 | 13019184 | 15616870 | !! 
| 50 | 6405546 | 7679110 || 9241547 | 11988184 | | 13022343 | 15611424 | 19 
51 | 6407799 | 7677246 8346481 | 11981097 13025504 | 15605582 | © 
52 | 641c032 | 7575392 | $351418 | 11974015 13028668 | 15600545 | 5 | 
| 53 | 6417264 476935171 8359357 | 11966938 | 13031834 | 15595115] 7 | 
54 ] 6414496 | 7671651 |} | $361298 | 11959866 13035003 | 15589689 | 6 
55 1 6416727 | 7E65785 83656242 | 11952799 13038175 | 15594267 | 5 
| 55 | 6418958 | 7667918 | 8371188 | 11945736 13941349 | 15578551 | + 
57 | 6421188 | 76E6051 J | 8376136 | 11938679 13044526 | 1557344! | 3 
53 | 6423418 | 7664183 | 8391087 | 11931626 13047706 | 15568035} * 
rr 8386040 [119245790 30 50888 15562634 | 
60 | 6427376 | 7660444 _$390996 | 11917536 13054073 | 15557239 | © 
2 [V. Co-Sine N. Sine, | : N. Con Tang } N. N. Jangent. N' Co-Secant| NIL 
5 wee - r E ES | — 
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WI. L. S ne. ho Cree Fi 4 1 J. lang. I.. Secant- L.Co-Secane. 
0 22888718 9.890 5026 2.083629 if 10. 19.991638 f | 0.1094974" 19. 2611389 50 
1 9.7990275. 9.0994003 9.90862 75 10, 0913725 | 10.1995997 10.260 9722 59 
249.7991835 | $.8902979 9:.9988856 | to.ogtirige |; 19,199702Y I GY z48 16 58 
349.7993394 9.8901954 9.909 144010. 0908560 Io. 1098046 10 203643 7.4 
4 | 2-7994951 | 9.5990c0929 9. 909402210. 0905978 10. 10998071 W 2005049 56 
5 | 9:7996507 | 9.8899503 9.9996603 | 10.0903397 10. 11009 200349055 
_< | 9799902 | 9.8898877 | | 9.9099185 | 10.0900815 |, 1.11123 | 285753 54 | 
7 | 9:7999%16 | 0.8897850 9-9191766 | 10.9893234 |. | 10.11021509 | 19. 200038453 
8 9.800 1169 9.8896822 9.9104347 j 19,0895653 140.1103178 | 10.1998831 | 52 
9 | 98002724 | 9,889579 9:-3t06927 10.089303 10.1104206 10.197779 51 | 
to | 9:5004272 | 9.8394755 9.9109507 | 190.0890493 | | 10.1195235 | 19.1995728 | 50 
119.8005822 | 9.8393736 9:9112057 10 6887913 o. 1005264 | 10.1994177 49 
32 _9 9007372 | 9.8892706 9-9114665 10.885334 | 10.1107294 | 10.1992628 48 
13 3.808921 9.591675 9.512345 19.882753. | 10.1108325 | 1,7991879 | ay 
149.8010468 9.889644 9.9119824 | 10.9880176 f0.1109356 10.1939532 | 46 
159.8012015 9.8889612 99122403 100.9877597 1410.110388 10.1937985 | 45 
169.8013561 1 9.8338580 9-9124981 } OE IE 19.111429 f. 1986439 44 
17 9.80131 C86 9.8387547 9.9127559 | 1 5. 3872441 19.111243 [10.984894 43 
189.8016649 9.888551 2:9130137 ; 19, 5869863 10.1113457 | 10.1983351 | 42 
1998018192 998885479 99132714 11 10.086072 86 | 10.114521 10.981808 PTE 
20 | 98019735 | 9.8884444 | 9.9135291 ff. 0864709 19.1115556 [10.198526 40 
219.8021276 [9.8883408 9. 9137868 0362132 ' | 10.1116592 \ 16,1978724 | 36 
229.8022816 9.8882272 29145444 1.08595 56 10.117627 J 10, 1975184 38 
239.8024355 ][ 98881335 9.914307 0. o8 56980 ; | 10.1112663 } x0, 1975645. 1-37 | 
2 2.502 5994 8880293 22145525 | 10. ro-oBFu4Og; 19.111972 Þ ro: 10:1974106. 38 
259.8027431 9.8879260 9.9148171 | fo. 985182 9 7.112674 [ 1055 Io. 1972369 35 
269.8028968 9.8878221 991587477 1.084923 10 1121779 [ 10. 1971032 134 i 
279.8030504 9.8877182 99133322 | 10.0846678 9.1122818 P10. (969455 |, 33 
2.5 9.8032038 9.8876142 9.9155896 [10.084404 109.1123858 10. 19679062 32 
2 9.8033572 | 9.8875102 9.9158471 [ 19.0941529: 10.124898 10. 19664283 
22 | 25033105 es | | 9.9161045-} 20.0838955 þ | 1o.1125939 10. 196459 3 
319.8036637 9.8 873019 9.9163618 | 10.0836382 180.1126981 1.196335 | 29 
32 | 98035168 | 9.8871977 3.9166192 | 19.998338038 | 19.1128023 f 10.1967332 | > 
339.8039699 9.8870934 9.9168765 199.0831229 190.1129666 10.19490) 7 
34 9.841228 9.886989 9.9 171338 [1.828662 | 10,1130110 | 10.195877 [25 
359.8042757 9, 8868845 9.9173911 [100.8826089 10.1131154 169.1957243 25 
_36 | 9:8044234 _ 9.8867807 99176483 10.923517 10.112219 97 10.1955716 | 24 
379.8045811 9, 8866755 9.917955 f 10. 0820945 190.1133244 10. 1954189 1 
38 98047336! 9.586571 9.9181627 [10.818373 10.113429 | 10.1952864;] 22 
399.8048861 | 9.8864663 9.9184198 | 10.081 5802 10.1135337 f jo. 1951139. 3 
409.8050385 9.8863616 99186769 J 10. 0813231 10. 1136384 10. 1949615 [ 20 
41 9.855198 5.8862 568 5-9189349 19.8 660.1137432 10. 19489219 
42 9.5053 439. 98351519 99191911 10. 60808089 10.112848 0.194657 | 18 
439.8054951 | 9.886047 0 9.9194481 { 16.0805519 10. e 10. 19 454% 77 
44 98056472 9.88 59420 9.91 97051 |} 10, 0302949 10.1140 580 19.1943523 15 
43 | 9:8957991 | 9.6858370 9.9199621 1.800379 101141639 | 10.1942008'f 15 
4% | 9.8059510' 9057219 9.9 202191 10. 0797809 11142581 | 10.1940490 | 14 
4.7 9.5061027 | 9.8856267 j 9-9204760 | 10,0795240 10.1143733 | 19.1938972. 13 
1 544 98955215 | | 99297329 | 10.0792671 101144785 | 10.1937436.| 12 
4 | 9 8064060 | 9 3854162 949209898 j. 10,0790102 19.114593K] j0:19950;5; t 
)® j 9.8065575 | 9.58853109 9. 9212466 | 10.05789534 | | „„ | 3 ol 
519.8067089 | 9.8852055 | 9.9215034 | 10.0784966 | | 19.1149945 | 10.1932 197 To | 
529.8068602 | 9.8851000 9.921 7602 190.0782398 19.1140000 | 19.1931308: 4 
539.8070114 9.884945 95225170 10.0779830 | 1.115055 10. 1929886 1 
34 | 98071625 | 9.3848889 — 2922737 10.777263 14751771 429283746 
559.8073136 | 9 8847832 99225304 10.0754696 10.1152168˙4 10.192684 Ne 
559.8074646 9.884775 9. 9227871 10,0772129 10. 1153225 [ 10. 1925334 5 
5738076154 | 9.8845717 99230437 | 10.0969 563 10.1154283 | 1,1922843 44 
35 | 9.8077662 | 9.8844659 9.92330 4 | 10.0766996 19.TT55341 | to. 7927 We 
599.8079169 | 9.8843599 2:9235570 |}. 10.07644.30 10 1155401 10 1520821 7 | 
23980675 | 9.8842540 9:9239135 | 10.6761865 |. | 0.115946 Þ 66. 1919425 4 
= = IL. Co-Sine.. | I. Sine L. Co-Tons. | Le Tangent. | | T. oh on” 2 IT | 
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8 DEGREES” 


as 
a. Die ws 


mr. NV. Sins, N. Co-Sine. | N. Tangent N. Co-Tang. N. Secant. N. Co Secant, . 
3 6422875 7660444 | 33929990 11917536 i 13054073 215557238 
164301047658 574 8495954 11910498 13057261 15551846 
2 | 6421322 7656793 | 8400915 11 993465 | 13060451 15546462 
3 | $434559 | 7654532 8405878 11896437 13063644 15541081 
46436735 | 7652960 8410344 | 118389414 13066839 |} 15535705 
5 | 6439911 | 7651087 8415812 11882395 13970037 | 15530335 
|S | 6441236 | 7649214 8420782 | 11875392 13973238 | 15524970 
| 7 | 6443461 | 7647340 | 8425755 | 113865373 13076442 15519609 
8 | 6445685 | 7645465 $430730 | 11861369 13079649 | I5514254 
9 | 6447999 | 7643592 1 8435708 | 11854370 13982355 135308904 
6450132 j 7641714 8440688 | 11847376 13086070 | I550355% 
6452355763837 8445670 11840387 13089284 15498218 
| 6454577 76379 8450655 | 11833492 13292501 | 15492882 
6456798 | 7636052 8455643 | 11$26422 | 13095721 } 15487552 
6459019 7634204 8460633 | 11819447 13295943 | 15482226 
6451240 7632325 8465625 | 11812477 13102168 | 15476906 
6463460 | 7630445 8470620 | 11805512 13105396 | 15471590 
6465679 76528564 8475617 11798551 13108626 | 15466280 
6467898 7626653 8480617 11791595 | 13111859 | 15460974 
6470116 | 7624501 | 5455619 | 11754644 | 13115095 15455673 
6472334 | 7622919 3490624 | 11777698 13113334 |} 15450278 
| 6474554 | 7621936 | '$495631 | 11770756 | 13121575 | 15445087 
6476767 | 7619152 35840 11763820 13124319 | 15439801 
6478983 7617265 J 8505652 | 11756588 13125266 | 15434520 
6481199 7615333 | 8510667 [1749960 | | 13131316 | 15429244 
| 6483414 | 7613497 $515684 | 11743038 | 13134568 | 15423973 
| 6485628 | 7611611 $520704 | 11736120 13137823 | 15418766 
16487842 7609724 8525726 | 11729207 I 3141081 | 15413445 
6490055 | 7607837 } 8530750 11722298 13144341 | 15406189 
| 6492268 760 5949 8535777 1 11715395 | 13147604 | 15402937 
6494480 3 854 11708496 | 13150870 15397690 | x 
| 6496692 | 7602170 | 5535839 11701601 131534139 | 15392449 | 
| 6498903 | 76co280 | 3550873 | 11694712 |. 13157410 | 15387212 
6501114 | 7598339 8355910 | 11687827 13160684 | 15381980 
6593324 | 7396498. | 3360950 11680947 13163961 | 15376752 
6505533 | 7594606 8565992 | 11674971 : 13:67241 | 15371530 
6597742 | 1592713 5571937 | 11667200 | _13179523 | 15366312 
6509950 | 759c9$20, 8576084 116603344 13173808 15361100 
6512158 | 7588926; j 8581133 | 11653472 13177096 | 15355892 
6514366 | 7587031 8586185 | 11646615 13130386 | 15350689 
6516572 | 7535136 | 3591240. | 11639763 13133679 | 15345491 
6518778 | 7553240 | 8596297 | 11632916 : 13186975 | 15340297 
6520984 | 7551343 _ | 8501357. þ.11626073 13190274 | 15335109 
6523189 | 7579446 8506419. | 11619234 13193576 | 15329925 
6525394 | 7577548 $611484 | 11612400 13196881 | 15324746 
6527598 | 75756509 38611551 | 11605571. 13200188 | 15319572 | 15 
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Es 9.3109121. 9.882 2285 9.9286835 | 10. 0713165 190.1177715 10. 1898879 41 
209.8110609 9.882213 9. 9289396 19.0710604 10.1176787 1.188929 140 
21 | 9.8112096 | 9.8820140 9.9291956 | 10.0708044 19.1179860 } Te.i8879c4 | 39 
22 | 9.58113583 | 9.8819067 $.9294516 | 10.0Fo5454 10.11B0933 | 10.1886417 1 28 
23 | 9.8115069 | 9.8817992 9.9297076 | 19.0702924 10. 1182008 | 10.1884931 | 37 
24 2.8115554 9.8516918 9:9299636 | 19.0705364 10.1183082 | 10.1833446 | 36 | 
25 99118038 9.8815842 | 9.9302195 | 10.0697805 189.1184158 10. 1881962 35 
26 | 9.5119521 | 9.8814766 9.9304755 | 19.9695245 10.1185234 | 1.1880479 | 34 | 
27 9.8121003 | 9.8813689 9. 9307314 10. 0692686 10. 1186311 10.1878997 [33 
289.8122484 9.8812612 9.930987 210.0690128 100.1187388 | 10.18775t6 | 32 | 
29 909.8123965 | 9.8811534 9.9312431 [10.068756 | | 10.1188466 1e.1876035 | 31 
30 | 98125444 | 9.3810455 | | 9-9314989 | 19.0585011 | | 16.1189545 | 10.1874556 | 35 | 
| 31 | 9.8126923 | 9.3809376 | 2.9317547 | 10.0682453 10,1190624, | Io. 1873077 29 
299.8128401 | 9.5885296 9.9320105 | 10. 0679895 | 1c.1191704 | 10.i1871599 | 28 
339.8129878 59855213 9932266210. 0677338 110.1192785 | 10:1870122 þ 27 | 
349.8131354 9.8806134 2.9325220 [100.0674780 109.1193856 [ 10.1868646 | 26 
359.8132829 9.8805052 9.9327777 | 10.9672223 10. 1194948 | 19.1867171 þ 25 | 
369.8134303 | 9.8803970 9.9330334 | 19.0669666 10.1196530 | 10.1865697 | 24 | 
37 9.813577 19.882880 9.9332890 | 10. 0667110 10. 1197113 10.1864223 23 
389.8137250 9.88018c3 | 9.9335446 | 19.0664554 10.1198197 10. 7862750 | 12 | 
39 | 9-8138721 | 9.8800719 9.9338003 | 10.0661997  19.1199281 | 10.1861279 | 21 
409.8140192 9.8799634 99349559 | 19.0659441 10,1200366 | 10.1859804 20 
| ar 9.8141662 | 9.87985 48 9.9343114 10. 0656886 10. 1201452 | 10.1858338 | 19 
2 | 9.8143131 | 9.8797462 2.234557 | 19.9654330 | | 10.1202538 | 16.1856869 | 18 
43 | 9.814460 9.6796375 9.9348225 | 10.0651775 10. 1203625 | 10, 1855400. "14: 
44 | 9:5146067 | 9.8795287 9.9350780 | 10,0649220 10.1204713 | 10.1853933 | 16. 
45 98147534 9.879499 993532335 | 10.964666 5 10. 1205801 [10.185 2466 15 
| 46 | 9.814899 [9.87931 10 9.9355889 110.0644111 10. 1206890 | 1o.1851001 | 14 } 
47 | 9.8150464 | 9.8792021 9:9358444 | 10.0641556 | | 10.1207979 | 10.1849536 | 13 | 
489.8151928 | 9.8790930 | | 9.9360998 | 10.0639002 | | 10.1209070 | 10.1848072 | 12 | 
ig | 9:8153391 | 9.8789840 | | 9.9363552 | 10.0636448 10.1210160 | 10.1846609 E x5. 
50608154854 9.878874 9.9366105 f 10. 0633895 109.1211252 [ 10. 1845146 10 
519.8156315 9.8787656 9.9358659 10.631341 109.1212344 100.1843685 9g 
529.8157776 9.8786 563 9.9 371212 | 10.0628788 109.1213437 | 10.184222 8 | 
— | 9.9159235 | 9.8735470 9.9373765 | 10.0626235 10.1214530 | 10.1840765 1 
9.85069 4 9.5784376 | 99377318 19.623682 | 10.1215624 | 10.1839306 | 6 
56s 1 9.8162152 | 9.8782262 2.9370871 | 10.0621129 to.1216719 | 10.1837848 73] 
56 | 9.6163609 | 9.8782189 | 0.9381423 | 100618577 190.1217814 10.1836391 4 
579.8165066 [8.878 1090 2.9333975 | 10.0616025 190.1218910 1018349324 3 
| 53 1 9.8166521. 9.8779 994 99386527 10.0613473 10. 1220006 158.1833479] 2 
59 | 9.8167975 | 9.878896 3.9389079 | 10.0610921 10O.I221104, | 10.1832025 I 
0 9.81694 29 | 9.8777799 | 9:9391631_ 10. 9608369 119.1222201 1.183057 © | 
eos he Sine. | L. Sine | | Lo Co-Tang. 1. Tangent. 7 7 Co-Secant. "7 F- Soe amd. "M | 
| To DEGCKREES ä 


: | 
1 
1 „ 


9 
mY » - * & 0 * * S 298 7 * 7 „ — - TRE; — * >. - v7 F 
5 : _—— 8 . OST WORE LAY . 1 IT 
he E. a — _ _— * * 4 4 
„ ET oo. bg as AE * kr r= Roy T2 oa HIP ue 
1 o W © . 2 : 
, of - , — —— — = 
BY pot _ 


22 


— 
. 


— wo 


a — . ow 
Dy SS. IR; 
5 b —— — 


— eas wade. —__— 


—— —— 1 


4 T A I. E of Natural | and 


PY - or DPEGRETS 


bh i r 5 
MI N. Sine. N. Co-Sine. IN. Tangent, N. Co-Tang. N. Secant. IN. Coe | 
1 | 6560590, 7547096 8692868 11503684 9 13250130 15242531 5 
1 6562785 5 7545187 8697976 11496928 13253482 15237433 — 
26564980 | 7543278 8703087 | 11499176 13256837 | 15232339 59 
3 | 6567174 | 7541368 8708200 | 11483429 13260194. | 15227250 $a 
4 | 6569367 | 7539457 8713316 | 11476687 } | 13203554 | 15222166 8 
5 | 6571560 | 7537546 | 9719435 | 11469949 13266916 | 15217087 
46 6573752. 7535534 8723556 11463215 13270284 15212012 $ 
7 | 6575944 | 7533721 8728680 11456486 | 13273653 15208942 1 
8 | 6578135 | 7531808 8733806 | 11449762 | 13277025 | 15201876 73 
.9 | 6580326 | 7529894 8738935 | 11443041 | 13280399 | 15196815 | < 
1156582516 7527980 | 87449267 | 11436326 | 13283776 | 15191759 0 
11 | 6584706 | 7526065 . 8749201 | 11429615 | 13257156 | 15186708 oy 
_12 | 6536095: | 7524149. 8754238 | 11422908 13290539 15181561 1 
{ 13 | 6589083 | 7522233 8759478 | 11416206 13293925 15176619 8 
| 14 | 6591271 | 7520316 | 8764620 | 11409508 13297314 | 15171581 of 
15 | 6593458758398 8769765 [11402815 13300706 | 15166548 : 
i0 | 6595645 | 7516480 8774912 | 11396126 13304100 15161520 1 
171 6597831 7514561 8780062 | 11389441 13307497 | 15156496 ho 
23.4 6600017 4 7312641 785215 | 11382761 13319897 | 15151477 | 4; 
19 | 6602202 75107214 8790370 | 11376083 | 13314390 | 15144462 BYE 
29 | 6604386 | 7508800. | . 8795528 | 11369414 13317706 | 15141452 _ | 
216606570 | 75&6879 | 8500689 | 11362747 13321115 | 15136447 : 
22 | 6608753 | 7504957 8805852 | 11356085 13324527 15131446 39 
23 | 6610936 7503034 g 88110181 11349427 13327942 15126450 37 
EA eee ee 13331359 | 15121459 | 36 
{ 25 | 6515300 | 7499187 |. 8821357 | 11336124 | | 13334779 | 15116472 357 
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o 6691306 7431448 [_99040941 11106121 13456327 14944765 65 | Go 
1 | 6693407 | 7429501 9009309 | 11099630 13459953 | 14939940 
2 | 6695628 | 7427554 9014580 | 11093140 13463382 | 14935118 
3 | 6697788 | 7425606 9019854 11086653 13466914 [ 14930301 
4 | 6699948 | 7423657 9025131 {| 11080171 13470449 | 14925488 
5 | 6702107 | 7421708 9030411 | 11073693 13473937 14920680 
6 | 6704266 | 7419758 9935694 | 11067219 13477528 | 14915875 
7 6706424 7417808 9040979 [1060750 13481072 14911076 
8 | 67085982 | 7415857 9046267 | 11054284 13484619 | 14906280 
9 | 6710739 | 7413905 9051558 | 11047823 13483169 | 14901489 

1o | 6712895 | 7411953 | 9056851 | 11041365 13491721 | 14896703 
I1 | 6715051 | 74100co 90E2147 | 11934912 13495277 | 14891920 
12 6517206 7408046 9067446 | 11028463 | 13498836 14587142 
| 6719361 7406092 9072748 | 11022019 1 13592398 14882360 
87727805 7404137 9078053 | 11015578 13595963 | 14877599 
23663 | 7402181 9053360 | IIcog141 13509531 | 14972534 
8 725821 | 7490225 9085571 | 11002709 | 13513102 | 14868073 
| 6727973 7398268 9093934 | 10996281 13516676 | 14863317 
6730125 | 7396311 | | 9099300, 109898 56 13520254 | 14558565 
6732276 | 7394353 9194619 | 10983436 13523534 | 14553817 
6734427 | 7392394 | 9109941 } 10977020 13527417 | 14849073 
6736577 7390435 9115265 | 10970608 13531c03 | 14544334 
6738727 7388475 9120592 | 10964201 | 13534593 | 14$39599 
6740876 | 7385515 | 9125922 1 10957797 | 135394136 | 14534868 
6743024 | 7394554 | 9131255 | 10951397 13541781 | 14830142 
6745172 7382592 9136591 | 10945002 13545379 | 14525420 | 
747319 | 7389629 9141929 1093860 13548930 | 14820702 
6749466 7278666 9147270 | 19932223 13552585 | 14815988 
6751612 | 7376702 9152615 | 19925840 13556193 | 14811278 
6753757 | 7374738 9157962 | 10919460 13559803 | 14806573 
| 6755902 | 7372773 9163312 10913085 13563417 | 14801572 
6758046 7370808 9168665 10906714 13567034 | 14797176 
| 6760199 | 7368542 9174020 | 10909347 13570654 | 14792483 
6762333 | 73<6373 9179379 10893983 13574277 | 14787755 
| 6754476 | 7364597 9184740 | 10937624 13577903 | 14783111: 
6766618 | 7362939 9190104 | 10881269 13581532 | 14778431 
6768760 22 62971 | 9195471 [10874918 13585164 14773755 
67709 | 7359002 9200841 | 10868571 13588808 14769984 | 
6773041 7357032 9206214 | 10862228 13592438 | 14764417 
6775181 | 7355061 9211590 | 10855889 13596080 | 14759754 
j 6777320 | 7353090 9216968 10849554 13599725 | 14755995 
6779459 7351118 9222350 | 10843223 13603372 | 14750440 
5781597 [7242146 9227734 | 10536896 13607023 | 14745790_ 
3 | 6783734 | 7347173 9233122 | 10830573 13610677 | 14741144 
6785871 | 7345199 | 9238512 | 10824254 13614334 | 1473550! 
6788007 | 734322 | 9243995 | 103179359 ie 1 14727504: 15 
| 67990143 | 7341259 | 9249301 | 10811628 13621658 | 14727230 
6792278 | 7339275 9254700 | 10805321 13625324 | 14722600 
6794413 [7337299 9260101 9729918 13620994 | 14717975 
6796547 | 7335322 9265506 | 10792718 13632667 | 14713353 
6798681 | 7333345 9270914 | 10756423 13636343 | 14795736 
6800514 | 7331367 9276324 | 10780132 13640022 | 14704123 
6802946 | 7329389 9231738 | 19773844. 13543704 | 14699514 
680 5078 7327409 9287154 | 19767561 13647389 | 14694910 
6807209 | 7325429 9292573 | 10761282 13651078 | 14690309 
6809339 | 7323443 | 29799 10755006 13654770 | 14685713 
6811469 | 7321467 9303421 | 10748734 13658464 | 14681120 
6313599 7319435 9308349 | 10742467 13662162 | 14676532” 
6815728 | 7317503 9314280 | 10736203 13665863 | 14671948 
3 | 6817855 | 7313520 0319714 | 10729943 136695657 | 14667369 
689984 7313527 9325151 { 10723687 13673275 | 14662792. 
N. Co. Sine. N. Sine, | | N Ce- Tang. N. Tangent. [Ice Co- Se n. * Secent, | M | 3 : 
| a7 DE GR EE S. Tc r 


„ * * 2 3 


—— 2 2 


Artificial Sines, Tangents, and Secants. 


— — — 


L. Co-Sine. 
98710735 


— — — — — 


98709597 
9.8708438 
9.877319 
9.8706179 
9.370 5039 
98203898 
9.8702756 
9.870163 
9. 8700470 
9.8699326 
9.8698182 


9.897037 


9.8695891 
9.894744 
9.893597 
9.8692449 
9.3691391 


$9.80g90152 


9.868570 
9.3635548 
9.868396 
9.8682 82242 


9.868208 
9.8680934 
9.867977 
9.8678623 
9.8677466 
9.867309 
9.867515 
9.557 3992 
90.8692933 
9.8871673 
9.8670512 


2.885935 


9. 8668189 
9. 8667026 
9.8665863 
9. 8664699 


9.866120 
9.860036 
9.865 8868 
9.8657700 
9.8656531 
_9.9655352 
9.5654192 
9.8653021 
9.8651849 
9.8650677 
9.8649 504 
Le 
9.3647156 
98645981 
9.844806 
9.8643629 
9.8642452 
9.8641275 


rr 


L: Tangent. 4. L. Co-Tang. 
9-9544374 | 19-245 5626 
9.946915 | 19.9453085 
99549455 [189.9459545 
9:9531995 | 19.0445005 
9.9554535 | 19-9445465 
92557075 | 19:-2442925 
_2-2339015. 1 10-0449391 
9-9562154 | 10.9437546 
9.9564594 | 19.0435306 
9.9567233 | 199432767 
9.9569772 | 10.0430228 
9.9572311 | 19:0427689 
Mann 
9.9577389 | 19.0422611 
| 9.9579927 | 19-0420073 
9.9582465 | 10.9417535 
9.9585004 | 10.0414996 
9.9587542 9.412458 
9.959o0c8o | 10.04c9920 
| 9.9592C13. I0,0407382 
9:9595155 | 19.464843 
9,9597693 | 19.9402307 
9.9600230 | 10.9399779 
9.9602767 | 19.0397233 
9.960 5305 | 10.0394695 | 
9.9607342 | 19.93921586 
0,9610378 | 10.0389622 
9.9612915 | 10.0357085 
9.9615452 | 19.0384549 
9.9517988 | 10.03820i2 
9.9620525 | 19-9379475_ 
9.9623061 | 10.0376939 
9.9525597 | 10-0374403 
9.9628133 | 10.037 1867 
9.9630669 | 19.0369331 | 
9.9633204 | 10.0366796. 
9.9535740 | 19.0354260 
| 90.95338275 10.03617Y5 
9.964c811 | 10.0359189 
9.9543346 | 19.9356654 
9.964 5881 | 10.0354119 
9.9648416 | 19.9351584 
9:363a981 | 10.9349949 
9.96 53486 | 10.0346514 
9.96 56020 | 10.0343930 
. 9.9658555 | 10.0341445 
9.9661089 | 10.0338911 
99663623 10.9336377 
9.9666157 89.332843 
9.9668692 | 10.0331308 
9.9671225 | 10.9328775 
9.9673759 | 10.0326241 
9.9676293 | 10.0323707 
g9.9678827 | 10.0321173 
9.9631360 | 10.03I8640 
9.963833893 j 10.0316107 
9.9585427. | 10.0313573 
9. 9688960 fte. 0311040 
9. 969149310. 0308507 
| 9.9694026 [100.0305974 
2.9696559 | 100303441. 
— Leg BY > Tangent 


42 DEGREES... 


I. Secant. | L. Co-Secant, | 
10.1289265 | 10. 1744891 4 
10. 1290403 | 10. 1743488 59 
10. 1291542 | 10.1742087 | 58 
10. 1292681 19.1740686 | 57 
10,1293821 | 19.1739285 | 56 
10.1294961 | 19.1737586 | 55 
10.1296102 | 10.17 36485 | 54 
19,1297244 | 19.1735090 6 53 
10.1298387 [100.1733693 52 
10.1299530 | 10.1732297 31 
10. 1300674 10. 1730902 50 | 
[0.13e1818 | 19.1729507 | 49 | 
10.1302963 | 10.1728113 | 48 
10.1304109 | 10.1726721 | 47 | 
10.1305256 | 10.1725329 | 46 | 
10. 1306403] 1<-1723937 | 45 } 
10.1307551 | 19.1722547 | 44 
10.1308699 | 10.1721157 | 43 
10.1399848 | I0.1719769 | 42 
190.1310998 10.1718331 | 41 | 
10.1312149 | I9.1716994 40 
10. 1313300 1 39 | 
10.1314452 | 101714222 | 38 
19.1315604 | 10.1712837 1 37 
10.1316758 | 10.1711453 | 36 |} 
I0.1217912 | 10.1710070 | 35 
10. 1319066 | 10.1708688 | 34 
I0.1320221 | 10.1707306 | 33 | 
10.1321377 | 10.1705925 2 
10.1322534 | 10.1704546 | 31 
10.1323691 | 10.1703167 [30 

10. 1324849 | 19.1701788 | 25 
10. 1326008 10. 1700411 28 
10. 1327167 [100.1699034 27 
10. 1328327 | 10. 169765826 
100.1329488 | 10. 16962832 
10.1330649 [10.169490 | 24 | 
10.1331811 | 10.1693536 | 23 
10.1332974 | 10.1692163 | 22 
10.1324137 | 19.1690791 | 21 
10. 1375301 | 10.1689420 | 20 
10.1336466 | 10.1688050 | 19 | 
19.1337631 | 10.1686680 | 18 
10.1338797 | 19.1685312 | 17 
10.1339964 | 10.1683944 | 16 
10.1341132 | 10.1682577 | 15 
10.1242300 | 10.1681211 | 14 
10.1343469 | 10.1679345 | 13 
10.1344638 | 10.1578481 | 12 

10. 1345808 | 10.1677I17. | II 
10.1346979 | 10.1675734 [10 
10.1348151 | 10.1674391 | & Þ 
10.1349323 j 10.1673039 8 
10.1352496 | 10.1671669 | 7 
19.1351669 [1.167309 | 6 
10.1352844 | 10. 1668950 FO. 
10.1354019 | 180.1667592 A 
1T0.1355194 | 10.1666234 | 3 
1 10. 16648784 2 

D.1357548 10. 1663522 1 

10. 1358725 10. 6621674 

L. CneySecnnt. L. ant. NA 


e. 
9.8255 109 
N 9.8256512 
2 8257913 
39.8259314 
419.8260715 
519.8262114 
6 | 9. 8263512 
7 9. 8264910 
819.8266307 
949.8267703 
10 9425898 
119.8270493 
129.8271897 
139.3273279 
{ 14 | 93274671 
159.8276063 
169.8277453 
179.8278843 
189.8280231 
19. 9.8281619 
20 9.8232006 
219.8284393 
229.8285778 
239.8287163 
242.8238547 
25 | 38289930 
26 | 9.8291312 
279.8292694 
128 9.8294075 
299.8295454 
30 9.82263 ˙3 
319.8298212 
249.8299589 
339.8300966 
349.8302342 
359.8353717 
36 9.8305091 
379.8306464 
389.8307837 
399.8309209 
409.8310580 
419.8311950 
42.831332 
439.8314688 
44 9.8316055 
459.8317423 
469.8318789 
479.8320155 
489.8321519 
399.8322883 
509.8324246 
519.8325609 
529.8326970 
539.8328321 
349.8329591 
559.8331050 
569.8332408 
579.8333766 
589.8335122 
599.8336478 
60 9.8337833 
4 L. Co-Sine. 
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4 
© F 
t 
2 
ev / 
A 1 
* 
75 
4 
x 
5 
+ a4 
4 
4 
_ 
5 
165 
$5 
1 
1 
4 
* 
Ti 
20 
* x 
- 
1 
4 
1 
1 
* 
1 35 
i 
5 
174 
be; ; 
+3 


3 — 
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— — — — 
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r oo Oh ot 4, Lenore — Louis ul — 


—Ü— —— — — ene 9—— — —— 


— OO U— 


— — — — — > — „„ 


A 1 ABLE of Net af and 


6822111 


6824237 
6826262 


6828488 
6830613 
6832737 | 


6834861 
6836984 
6839107 


6841229 
6843350 
$245471 


6347591 

7849711 
6351830 
6853948 
6856056 
6858183 


| 6850300 


6852416 
6854532 
6866647 
6868761 


6875101 


6877213 


6881435 


6883545 


6885655 
6887764 
6889872 
6891981 
6894089 


6895196 


6898302 


6900407 
6902512 


6915131 
6917232 


6919332 
1824432 


6923531 


6925630. 


5940304 
69422 98 
6944 1921 


— — r 
6 30 | 1 4 } \ 3 Pal 


— —ͤ — — — — 


* Y 5» ® 
1 / 1 9 7 — 
L 40 * 1 M E 


6379324 | 


— £ . 


1 43. D E C RE E. 8 
N. Co-Sine. N. Tangent. N. Co-Tang. 
7313537 | (9325151 | 10723687 | 
7311553 9339591 | 10717435 
7309558 9336034 | 10711197 
! 7307583 9341479 | 10704943 
7305597 | 9346928 10698702 | 
7303610 |} 9352330 | 10692466 
7301623 9357834 | 10686233 
7299635 9363292 0580004 
7297946 9368753 16642799 
7295657 9374216 | 10667555 
7293667 379683 | 10661341 
7391677 9355152 | 10655125 
7289686 9390625 10648918 
7287494 9396101 | 10642713 
7285702 9401579 10636511 
7283709 9407061 | 10630313 | 
7281716 9412545 10024119 | 
7279722 9415033 {| 10617929 
7277727 9423523 | 10611742 
7275732 9429017 | 10605560 
7273730 9434513 | 10599391 
7271740 9440013 | 10593206 
7209743 9445516 | 10587034 
7267745 1 10580867 
22557747 9436530 | 10574703 
7263748 — 10568544 
7261748 9467556 10562388 
7259748 9473074 | 10556235 
7257747 9478595 | 10550087 
7255746 9484119 | 10543942 | 
7253744 9459646 10337801 
7251741 9495176 | 1053166g 
7249738 9500709 10525531 
7247734 9596245 | 10519401 
7245729 9311794 | 10513275 
7243724 9517326 | 10507153 
7241718 9522871 10501034 
7239712 9528420 | 10494920 
7237705 9533971 | 10438309 
7235698. 9539526 10482702 
7233690 9545093 | 10476598 
7231681 9552944 | 10470498 
7229671 9556205 | 10464402 
7227661 | '| 9561774 | 10458310 
7225651 9567344 | 10452221 
7223640 9572917 | 19446136 
17221628 9578494 | 10440055 
7219615 | 9584073 | 19433977 
3 e | 10427904 | 
7215588 959524! | 10421833 
7213574 9600529 | 10415767 
7211559 9606421 | 10409704 
7209544 9612016 | 19493645 
7207528 9617614 10397589 
nn 25273215 | 10391537 
7203494 9628819 | 10355489 
7201476 9634427 | 19379445 
7499437 9640037 10373404 
7197438 9645651 | 10367367 
7195415 9651268 | 10361333 
7192398 9550888 | 10355303 
N. S127 me. | N. Co-Tang N. Tangent. 


| N, Secan 77. N SL 
| 13673275 | 14662792 [© 
| 13676955 88842 N 
13680699 | 1465362 „ 
13684416 146 96 55 
13688136 14644529 35 
13691859 1463994, N 
23695586 | 14635422 | 5. 
13699315 14630875 55 
13703048 | 14626331 | 2 | 
13700734 14621792 (5. 
13719523 [1461725730 
13714206 14012726 0 
13715011 14608199 4 
| 13721760 | 14603675 | 5 
13725512 14599156 16 
13729260 145946414) 
| 13733026 | 14590130 | 4, 
13736788 80 23 | 43 
13744321 N HEE 
137430992 | 1457212740 
13751867 | 14567636 | 45 
137553045 | 14563149 | 3} 
13759426 | 14558666 | 27 
13763210 | 14554187 | 36 
| 13766998 | 14549712 | 35 
13770759 | 14545241 | 34 
13774593 14540774 | 33 
13778380 | 14536311 | 32 
13782181 14531852 | 31 
13785985 N18 
13789792 | 14522946 | 25 
13793602 1451849828 
13797416 | 14514955 27 
13801233 14509616 | 26 
13805053 | 14505151 | 25 
| 3808877 | 14500749 | 24 
13812704 | 14496322 | 23 
13816534 | 14491898 | 22 
13820367 | 14487478} 21 
13824204 | 1448306320 
13828044 1447865119 
13831887 14474243 j 1 
13835734 | 14469839 | 17 
13829584 | 14465439 | 15 
| 13843437 | 14451043 | 15 
13547294 | 14456651 | 14 
13851154 | 14452262 | 13 
13555017 | 14447875 | 12. 
13858883 | 14442497 | || 
13562753 | 14439129 | 19 
13866626 | 14434745 | 9 
13870503 | 14439379 | 9 
13874383 14426013 7 
1 13878266 14421652 8 
13882153 14417295 5 
12886042 14412941 4 
13889936 [ fr440859 ( 3 
13893822 | 14494245 | o 
13897722 [14399904 
12901635 125 255 
c- N. Secane, II 


——— — e——_—_— Rey 5 rr 
46 MRG RN NE 


4 1 tificial $ Sincs Tangens aud Secants. 89 | 
c .. F904. EFRON BAIL RIES oo PIN 43 W 
| | = SE 42 DE G- R E E 5 3 | | # 
| | M L. Sine. ay L. Ce. Sine. = Tangent, | La Co-Tany, 1 Secant. 4.Co Secant, | A | 
© 3327833 i 9.8441275 99696559 10.930344 1 10. 1358725 | 10. _10.1662167 00-1 1 
I 95 8339188 9.864006 9. 9599091. 10.03009C9g 110.1359904 | 101660812 | 59 6 [ 
2 | 9.8340541 9.5638917 99701624 110.0298376 10.1361083 10. 1659459 58 II. 
8241894 ! 9.8637737 | | 9.9704157 | 10.0295843 | | 10.1362263 | 10.16;8166 | 57 . 
4 9.8383246 9.8636557 9. 9706689 190.0293311 10. 1363443 190.1656754 56 1 
5 | 9 3344597 | 9.8635376 9.2709221 | 10.0290779 19.1354624 þ 10.1655403 | 55 tf 
| 6 9.8345948 | 9.8634194 9.771754 100288246 10, 1395806 10.1654052 | 54 1 
| 1 9.8347297 | 9.8633011 9.971420 | 10.0235714 19.1366989 | 10.1652703 | 53 W 
| 8 | 9.8348646 [ 9.8631828 9:9716vI189 | 19.0283182 9.1368172 j 10.1651354 2 | 11 
| 9 | 9.3349994 | 9.8630644 9:9719350 | 10,0280650 147 10.16 5000651 als 
; 109.8351341 9.562946 9.9721882 5278114 10.137054 10. 1648659 50 0 
| | 11 2885 9.8628274 9. 9724413 [100275587 100.1371726 [100.1647312 49 I 
\ 12 | 9.035403 1 9-6627088 | | 9.9720945 | 10.0273055 | | 10.1372942 | 10.1645967 | 48 | 0 
13 9.835337 9.862 5902 99729477 [100.0270523 10. 1374098 | ro.1644622 | 47 | wi 
: 14 9.335712 9.86247¹4 9.97 32008 I0,0267 92 [0,1375256-| Io, 1643278 45 it 
159.3358065 ü 9.86235 26 99734539 10,0265461 159.1376474 10.164193.4 454 | 
169.8359408 j 9.8422338 9.9737071 Jo. 0262929 190.1377662 | 1.164059 2 | 44 1 
179.8360750 ö 98621148 9.97 39502 10.0260395 10.1379852 | 10.1639250 {| 43 44 
189.8362091 | _9.8619958 9.9742133 [100.0257867 10.1350042 | 10.1637909 | 42 | it 
199.8363431 \ 9.96182767 | 9.9744664 | 10.90255336 10 1381233 10.1536569 |-41 | 
20 | 9.8364771 ! 9.8617576 9.9747195 | 10.0252805 0. 1382424 [10.163522 AO þ 1 
219.8366199 9.8616383 9.9749726 [100.0250274 119.1383617 100.1633891] 39 4 
229.8367447 9.8615190 99752257 100.0247743 10. 13848 10 1001632553 | 38 6 | 
239.8368784 j 9.8613997 99754797 | 10.0245213 19.1386003 | 10.1631216 | 27 | 
24 | 9.8370121- 9.9612803. 997573158 10.0242682 100.1387197 10. 162987936 us | 
259.8371456 9.8611608 3-9739849 [10.0240151 10.1388392 | 10-162854q4 | 35 | 7 
269.8372791 [9.86 10412 999764379 10.0 237621 10.1389588 100.1627209 34 | 
27 | 9-2374125 | $9.8699215 9:9704909 1.023501 10.1390785 | 10.1625875 | 32 | 
28 | 9.8375458 | 9.6608018 9.9767440 10.023256 10 1391992 | 10.1624542 | 32 nll 
299.8375790 | 9.8606327 9.9769970 | 10,.0230030 10.1393179 | 19.1623210 | 31 | 
3098378122 9.5605622 9-9772500 | 10.0227500 10.1 394378 10. 1621878 | 30 I | 
31 | 9.8379453 | 9.8604423 9.9773030 [J. 0224970 10.1395577 | 10.1620547 29 | 4 
329.8389783 | 9.8603223 3-9777560 | 10.9222440 10.1396777 | 10.i619217 | 28 Bj 
339.8382112 | 9.8602022 9.5750090 | 10.0219910 10.1397978 | 10.1617883 27 . 
349.3383441 | 9.8600821 9-9752620 | 10.0217380 | | 10.1399179 [10.161655 26 j 
359.5384769 9.8599619 9.9785149 | 10.0214851 10. 1400381 | 10.1615231 | 25 . 
362.8386096 9.8598416 9.9787679 19.021232ʃ 10.140158 10. 1613904 24 1 
| 37 | 93387422 | 9.8597213 |. 99799209 | 10.0209791 | | 10.1402787 | 10.1612578 | 25. 11 
389.8388747 9.359609 9.9792739 | 10. 0207262 10. 1403991 | 10.1611253 | 22 14 
39 9.839072 9.859 4804 | 9.9795268 | 10.0204732 10. 1405196 10.1609923 | 21 
42 | 9.83913%0 } 9.859359) 9.9797797 | 10.0202203 | I0.I406401 | 1o, 160860, | 25 | 
419.3392719 f 9.2592393 9.980326 10.199674 19.140767 | 10.1607281 | 19 J 
4 > 0 8394041 | 9.5591185 2802856 10.9197144 | - 10.408814 [10 150 5959 | 18 1 ! 
| 43 | 9.8395363 | 0.8589978 ||. 9.9305385 10. 0194615 10. 1410022 10.160437 1 1 ö 
f 44 | 9:8396C54 | 9.8588770 | | 9.9807914 [1.019 2086 10,1411230 | 10,1603216 | 16 | 1 
459.8398004 | 9.8587561 9-9819443 | 10.0189557 10.1412439 | 10; 1601996 5 1415 # | 
| 45 | 9.8399323 | 9.8586351 9.981272 | 10.0187028 | | 10.1413649 | 10. 1600677 | 1, 44 
| 47 | 9.8400642 9.5585141. 9.9B15501I . 10.0184499 I9.1414859 | xo, 1599258 | 12 | +. | 
[41 25401959 | 9.853929 | | 9.9818030 1.817% | 10.1416071 | 10.1538041 | 12 | 10 
499.8403276 9.882718 9.720559 | 10,0179441 19.1417282 | 10.1596724 x] 1 | 
; 39 | 9:3404593 | 9.85$1505 9.952307 | 10,0176913 10. 1418495 } 10.1595407 ll 4 
82 4 22586292 4..4-9-9825616 1109174304 ee 174% „ Hl 
32 | 9.9407223 | 5.55379078 | | 9.9928145 | 19.0171855 109.1420922 | 10.1592777 8 F 
539.3408537 | 9.8577363 9.9930673 | 10,0169327 r9.1432137 [1,1591363 | 7 40 
„CCC ͥ / ² ²˙ AAA Ä fot 17743 io ters Fl 
55 | 9.8411162 | 9.8575432 9.9835730 [10.0164 270 10.1 385 1% 1588838 [5 4 
! 30 | 9-9412474 | 9.9574215 9.9935259 | 10.0161741 10.1425785 | 10.1587526 | ; 100 
57 98412785 9.8572998 9.9840787 10.0159213 19.142700 2] 10.596212 2 | [ 
39 1 9.3415995_ 1. 9.8571779. | 9.9943315 110.0156685 TV. 1:10 1534995 5 4 
599.8416404 9.857056 9.984 5844 190.0154156 190.1429439 19.138333 FE 75 
60 9.417713 28572341 2548372 1.511028 190.1425455 N : | 1 
| L. Co-Sine. |.» IL. Sine. ITT 7 ConTang.. — T1 ment, gent, | r Coors. EO RY RR Fong 
- pins 25 DEGREES... ee, 


90 4 * ABLE N Natural and 
| ; a4 DBGRE E 8. 3 2 1 
M N. Sine. IN, Co-S:ne. N. Tangent. N. Co- Tang. N. Secant, | N. Co- Secan 73 | 
=y 6946584 | 7193392 9656888 10355303 139016356 14395565 75 
1 | 6948676 | 7191377 9662511 | 19349277 13995543 | 14391231 | 77 
2 | 6950767 | 7159355 9668137 19343254 13909453 | 14386900 53 | 
3 | 6952858 | 7187333 9673767 | 10337235 13913366 | 14382574 | 57 
4 | £954949 | 7155310 9679400 | 10331220 13917293 | 14378251 56 
5 | 6957039 | 7183287 9635035 | 10325208 13921203 | 14373932 55 
6 | 6959128 | 7181263 29520674 | 10319199 _13925127 | 14369616 | 5, | 
7 | 6961217 | 7179238 9596316 | 10313195 13929954 | 14365305 |. 
8 | 6953305 | 7177213 9701962 10307194 13932985 | 14360997 52 
| 9 | 6965392 7175187 9707610 | 10301196 1393691d | 14356693 51 
10 6967479 | 7173161 9713262 | 1029520Z 139492556 | 14352393 50 
i 11 | 6969565 | 7171134 97138917 | 10289212 139447956. | 14348097 |, | 
| 12 | 6971651 | 7169106 | | 9724575 | 1028322 13948740 | 14343805 | 45 | 
13 | 6973736 | 7167078 9730236 | 10277243 13952688 | 14339516 | 5 
i 14 | 6975821 | 71650453 9735901 [10271263 13956639 | 14335231 | 4; 
15 } 6977905 | 7163019 9741569 10265287 13960593 | 14339950 | ; 
i 16 | 6979988 | 7160989 9747240 | 10259315 13954551 | 14326672 44 
{ : 6982071 | 7158958 9752914 | 10253345 13965512 | 14322359 | 43 
13 | 6984153 | 7156927, 9758591 10247381 13972477 | 14318129 | 44 
io | 6985234 | 7154895 9764272 | 10241419 13976445 | 14313863 | 41 
20 | 6988315 | 7152863 9769956 e 13580416 [1430960048 
215990396 | 7150830 9775643 | 10229506 13984391 | 14395342 | 39 
22 | 6992476 | 7145796 9781333 12833757 13988369 | 14301087 | 38 
| 23 | 6994555 | 7146763 9787027 | 10217608 13992351 | 14296836 | 37 
| 2.4 6996633 | 2144727 9792724 10211664 13996336 14292595 36 
25 | 6998711 | 7142691 9798424 | 10205723 14000325 14288344 37 
26 | 7000789 e 9304127 | 10199786 14c04317 | 14284104 | 31 
27 | 7002866 | 7138618 9309333 | 19193353 14008313 | 14279968 | 33 
28 | 7004942 | 7136591 9815543 | 10187923 I4912312 | 14275636 | 32 
29 | 7007018 | 7134543 9821256 | 10181997 | 14916315 | 14271407 | 31 
i 3o | 7009093 | 7132525 28269732 | 10176074 14020321 [14267182 30 
131 | 7011167 Fx $0466 | 9332692 | 10170155 | 14024230 18262961 7 
| 32 | 7013241 | 7122426 9838415 | 10164239 14028343 | 14258743 | 25 
| 33 | 79215314 | 7126385 9344141 | 10158326 14032360 | 14254929 | 27 
| 34 | 7217397 | 7124344 9849871 | Io152417 14936330 | 14250319 | 26 
35 | 7219459 | 712230z 9855603 | 10146512 14040403] 14246112 [2 
| 36 7021530 7120260 9861339 10140610 14044430 | I4241909 | 24 
i 37 | 70236or | 7118217 9867079 10134712 14943460 | 14237710 | 23 
| 38 | 7025671 7116174 0872821 | IC128817 14952494 | 14233514 | 22 
| 39 | 7927741 | 7114130 9878567 | 10122925 | 14056532 | 14229323 | 21 
q 407029810 | 7112086 9884316 | 10117037 14060573 | 14225134 | 29 
0 417031879 7110041 9890069 10111153 14064617 | 14220950 | 19 
. I 42 | 7033947 | 7107995 2895825 10105272 14068665 | 13216769 | 18 
: { 43 | 7036914 | 7105946 9901584 | 10099394 14072717 | 14212592 | 17 
| 44 | 7038081 | 7103901 9907346 | 10093520 14076772 | 14208415 | 16] 
l 45 | 7040147 7101854 9913112 | 10087649 14080831 | 14204245 | 15 
{ 46 | 7042213 | 7099806 9918881 | 10081782 | 14084893 | 14200002 | 14 
8 47 | 7044279 | 7997757 9924654 | 10075918 | 14088958 | 14195919 } 13} 
1 EA „ 1. fo9g00u 3 14093939 2 141791767 1. 
1 149 | 7048406 | 7093657 9936208 | 10064201 14097100 14187605 | 11 
Li 507050469 | 7991607 9941991 | 10058347 14101177 | 14193454 | 19 
1 51 | 7952532 | 7989556 9947777 | 10052497 | 14105256 | 14179325 | 9] 
17 52 70545904 708 7504 9953566 | 10046651 14109340 | 14175161 d | 
1 537056555 | 7955451 9959353 | 10040507 14113427 | 14171020 | 7, 
11 i 5 | 7058716 | 7083398 9965154 1 10034968 14117517 4752745 Warn 
Il | 55 | 7060775 | 7081345 9979953 | 19029131 14121611 141627 5 
1 567062835 | 7079291 9976756 | 10023298 14125709 5. 4 
Wil. | 57 7064994 ! 7077236 | 9982562 | 1001 7465 1412981 | 14154493 | 3 
1 52486652 e 9988371 10011642 14133915 | 141509370 | 2 
J 59 | 7069011 3124 9994184 | 10005819 14138024 | 14146251 | 1 
| 89 2021. 53 | 4071068 [ 0000009 | 10990000 14142126 14142136. hk 
mg FT Co- n N. Sine: [Ne V. Co- Tang. N. Tangent. [ IN, Co-Secont | N. Secaut. NM 
| | az DEGREES 3 r 


The END of t the TABLE « cf 


— rr 4 


Artificial Sines, Tangents, and Secants. EY 


—_—Y at — — _ 0 2 b 


194 — - 


i 4 OS GRESS oy ng 
M | L. Sine. Li Co- ue | TH Tangent. : . Co-Tang. | TE L. Secaut. 1 L. Co-Secaut. 1 
le 9.3517713 9. 3569341 9. 9848372 10. 0151628 18. 1430559 10. 15.182287 00 
7 9.841921 9.8563121 9.98 50% 10. 014910 10. 1431879 1. 1580979 59 
129.8420328 [9.8 566900 9.98 52428 | 10. 0146572 190.1433100 | 10.1579672 | 58 
3 | 9-3421634 | 9.8565678 99855935 | 12.9144044 |, | 19-1434322 | 101578366 | 57 
a | 9.8422539 | 93564455 9.9858434 | 10.0141516 10. 1435545 | 19.157706L {| 56 
5 9.8424244 J 9.85623232 9.9861012 | 10.0138988 10.14.36768 | 10.1575756 | 55 
6 | 9-8425548 | 9.8552003 | | 9.9963540 | 10.0136460 | '| 10.1437992 | 10.1574452 | 54 
7 | 9.8426351 | 9.8560784 9.9866058 |] 10.0133932 10.1439216 | 19.1573149 | 53 
8 | 9-8423154 | 9.8559558 9.9868596 | 1c.0131404 | - | 19.1440442. | 10.1571846 | 52 
919.8429456 9.8558332 9.9871123 | 10.0125877 10.1441668 | 10.1570544 | 51 
19.843757 | 98557105 | | 9.9873651 | 10.0126349 } | 101442894 | 10.1569243 | 50 
119.8432057 | 9-5553878 | | 99576179 | I0.0123921 10.1444122 | 10.1567943 | 49 
| 12 | 9.8433356 | 9.8554650 | 9.9878706 | 10.0121294 | | 10.1445350 | 10.1566644 | 45 
139.8424655 | 9.8553421 9.9881234 | 1c.0118766 | | 19.1446579 | 10.1565345 | 47 | 
149.8435953 9-3552192 | 9-9883761 | 19.0116239 10.1447808 | 10.1564c47 | 46 
15 | 9.8437250 | 9.8550961 9.9886289 | 10.0113711 19.1449939 | 19.1562750 | 45 | 
16 | 9-9433547 | 9.3549730 | | 9.9853816 | 1.0111134 10.1450270 | 10.1591453 | 44 
17.] 9-3439842 | 9:2343479 9.9891344 | 10.0108656 | | 19.3451501 1.156058 43 | 
189.8441137 9:8547266 | | 9.9593871 | 10.0106129 10.1452734 | 19-1555863 | 42 
19 | 9-3442432 | 9-9 546033 9.9896399 | 10. 0103691 | 19.1453967 j 19.1557568 | 41 
20 9.54.43725 9.8 544799 99898926 [10.0 100014 10. 1455201 | 19.1556275 [40 
219.3445018 [9.8543564 9.9901453 | 10.0098547 19.1456436 | I0.1554982 | 39 
22 | 9.3446310 | 9.354.232 5:9303981 | 18.009019 19.1457671 | 19.1553690 | 35 
23 9.844760 | 9.3541093 | | 9.9905508 | 19,0093492 19.1458907 | 10.1552399 | 37 
24 9.8448891 [ 9.8539356 99909035 10.0090965 Jo. 1460144 10. 1551109 35 
259.8450181 | 98538619 | 9-9911562 | 10. 0088438 10. 1461281 10. 1549819 35 
26 9.451470 98537381 9.9914089 [1.008591 10.146261 10.1543530 | 34 
I 27 | 9-8452758 | 9.8536142 9.9916516 | 10. 0082384 | 10.1463858 | 10.1547242 | 33 
289.8454045 | 9-3534902 9.9919143 | 10,0030857 10.1465098 | 19.1545955 | 32 
29 | 9.8455332 | 9.8533662 9.9921670 | 109.0078330 Ic.1466338 | 10.1544668 | 31 
| | 30 9. 8255618 9.832421 9:9924197 [10.075803 109.1467579 [10. 154338230 
k 31 9.8457903 9.8 531179 | {| 9.9926724 100.0073276 10. 1468821 | 10. 1542097 | 29 
| 2 | 9-5459188 | 9.5529936 9.9929251 | 10.c070749 | | 1c.1470064 | 10.1540812 | 28 
339.8460471 9.8528693 9.9931778 [100.0068222 10. 1471307 100.1539519 j 27 
349.8461754 | 9-8527449 3.99343095 | 19.0065695 10. 1472551 | 10.1538246 | 26 | 
359.8463036 | 98526204 9.9535832 | 10.00653168 | 1c.1473796 | 10. 320285 25 
36 9.864318 | 9.9524959 | | 99939359 | . 1.147 5% 18.153592 24 
37 9.8455 599 | 9.8523713 9.9941886 | 10.005SIT14 10. 1476287 | 10. 1534401 23 | 
389.8466879 9.852246 | 2.9944413 | 10.0055587 I0.1477534 | 10.1533121 | 22 | 
39 | 9.8468158 | 9.3521218 3.9946940 | 10. 9053060 I0.1478782 | 10.1531842 | 21 F 
40 | 9.8469436 | 9.3519970 | 99949456 | 10. 00 5053410. 1480030 | 10.1530564 | 20 
419.8470714 | 9-5513721 | | 99951993 | 10,0948007 10.1431279 10. 152928619 
142 9.384 71901 988517471 9.995452 10. 004 5480. I0.1482529 10.152800 18 
439.8473267 9.8 516220 9. 99570471. 0042953 10. 1483780 | 10.1 52673317 
449.8474543 9.851 4.9699 9.9959573. [100.0040427 t0.1485031 | 109.1525457 | 16 
1445 | 93475917 | 9.9513717 9.9962100. | 10.09037900 | | 10.1486283 |] 10.1524183 | 15. 
| 46 | 9.8477091 | 9.8512465 | | 9.9964627 | 10.9935373 | | 10.1487535 | 10.1522909 | 14 | 
2 479.8478365 | 9.8511211-| | 9.9967154 | 19.0932846 | | 10.1488789 | 10.1521635 | 13 } 
48 9.847937 | 9.8 559957 9.999680 10. 9030320 10. 1490043 19.1520363 | 12 
| 49 9.54 gogo ; 9.850 8702 9.9972207 10. 0027793 119.1491298 10. 151909111 
| 50 8482180 f 9.8507446 9. 9974734 Io. 0025266 19.1492554 [ 10. 1517820 J 10 | 
| 51 9.348440 | 9.5506190 0.2977260 | 10.0022740 10.1493910 | 19.1516550 | 9 | 
| 529.3484720 9.55754933 9.9779787 110.0020213 10.149506 10. 1515280] B | 
; -F $3 9.848 5989 9.8503675 9. 9782314 [Io oo17686 10. 1496325 | 10. 15140114. 7 4 
| . 98487257 [9.802417 9.998484 10.001516 10. 1497583 | 10.1512743 64 
559.8488524 9.8501157 9.9987367 | 10.0012633 | | 10.1498843 | 10.1511476 | 5 | 
56 | 9.8489791 | 9.3499397 9.9959893 | 19.0010107 10.1500103 [1.15 10209 4 
579.8491057 9.8495637 9.992420 1. 0007580 10. 1501363 [100.1508943 3 
389.8492322 | or FATE A 9.9994947 Io. oo 5053 | 10.1502725 f 10.1507675 2 
3 59 | 9.8493586 | 9.8:36113 | | 9.9997473; | 19,0002527 10.1503887 | 10.1 506414 I b 
| | 60 9.34 84 94880 i 9.844350 [15,0900500 1 0.0090090 | (51505150 10. 150515 f 0 
« / IL. Cine. F 59 Lene. : | L. Co- Tang. 5 6 L. Tangent. 8 2 . Co-Secant.. $4 Fecant. V. | 
. — ... / — 0 65 Mg = ee 
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Natural and Artificial Sines, Tangents, and Secants, 


HESE are continued to every Degree and 
Minure of the Quadrant. | | 
1. And the firſt thing to be done is to 
know how to take our the Sine, Tan- 
gent or Secant, whether Natural or Logarithmical, 
of any Degrees, or Minutes. | 

In ordet ro which you will find, that the Natu- 
ral Numbers are always in the Lefr-hand Page, 
and the Artificial or Logarithmical on the Right- 
hand Pages : So that for every Degree and Minure 
of rhe Quadrant, you have before you, one righr 
againſt the orher, the Natural and Logarithmic 
Sines, Tangents and Secants, with their Comple- 
ments placed by them. | 

2, If therefore the Number of the Degrees of 
any Ark or Angle given be under 455, you muſt 
look for it at the Head of the Table; bur if it ex- 
ceed 45 you will find it at the Bottom or Foot; 
and as in the former Caſe you find the Minutes 
under M increaſing downwards on the Left- hand 
of the Page; ſo in the latter, they begin at the 
Bottom of the Page on the Right-hand of it and 
increaſe upward. 

Thus, if you look for 23 Degrees 13 Minutes, 
you will find in Page 48 of the Tables, and its Na- 
tural Sine will be 3942093, its Natural Tangent 
4289449, Sc. and in the Right-hand Page its Ar- 

tificial Sine will be 9.59 57268, and its Logarith- 
mical Tangent 9.63240 15, Sc. 

But if the Degrees given had been more than 
452%, as ſuppoſe 61“. 25. then you turn till vou 
come to thoſe Degrees at the Foor of the Table; 
which you will find in Page 58, 59: and there 
you will find (reckoning the 23 upwards in the 
Righr-hand Column of Minutes over M) that the 
Natural Sine will be 8781222, and the Nztura/ 
Taugent will be 18353999; the Logarithmick Sine 
will be 9943554), and the Logarithmick Tangent 
will be 10.237307; and ſo for the Secants, &c. 

3. If you want the Natural or Artificial Sine, 
Tangent or Sccant of any Ark greater than 97. 


| tis greater than 180; and then ſeek in the Table: 


for the Sine, Tangent or Secant of the Remain. 
der. Thus 123*, 11. ſubſtracted from 18 


leaves 56*. 49. whoſe Sine, or Tangent muſt be 


{ought in the Tables, as is ſhewn above. 

4. And when this is underſtood, the Te; 
Practice of finding the Degrees and Minutes an. 
lwering to any Sine, Tangent or Secant given, 
will be eaſie. 

Thus ſuppoſe you would have the Degrees and 
Minutes anſwering to 7027782, a Natural Sine: 
you muſt look amongſt the Natural Sines, either 
downward or upward, till you find the Number 
given, and then on the Top or Bottom you will 
have the Degrees; and the Minutes on the Right or 
Left- hand in the Colume marked M accordiagly ; 
and fo you will find the Degrees and Minutes an- 
ſwering to the Natural Sine 7027782, to be 4. 
35. For tho it be not to be found there exact i, 
Yet the neareſt ro it is 7027741; whole Degt. 
and Min. are 44. 39, and fo you mult always do 
when you can't find the Numbers exactly; whic 
will moſt times be the caſe. | 

Thus the Arch to the Log. Sine 8.8647375, 
will be found to be 4e. 127, &c. : 

How theſe Tables are uſeful in all kinds of If. 
gonometrical Calculations ; as in Navigation, D- 
alling, Aſtronomy, Sc. all Treatiſes on thoſe Sub- 
jects do acquaint us. 


N. B. There hath very great Care been taker 


in the Correction of theſe Tables and thoſe of rae 
Logarithms, aud I believe very few Faults have 
been committed ; but whenever the Calculctot 
finds Reaſon to ſuſpect the Tables, it will be ver) 
catie for hirn, by conſidering the Courſe and Prc- 
portion of the Encreale or Decreaſe of the Num- 
bers in the Tables, as they ſtand near that E 
he judges faulty, either above or below It, to hn 
out nearly what Figure is wrong, and how muct 
or how little; as Experience will 1con teu” 


as ſuppoſe of 123%. 17', you muſt firſt ſubſtract it 
From 180 if it be leſs than it, or from 349 when 


him. | 
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Sines, and their Logarithms, 


F 
— 3 A Table ＋ — Verſed 
N > WA =. 1 EA N 
85 Boon = 001.5 230006. 092 0920013.705| 0.000000ch6. 5.1827137 6.” 78474967. 7.1368680 

| 92——— — 


N 


5 


Oo. o01 p00. . 5740006. 1940013. 857 5 6264222 6. 5. 19707076. 79194827147 1416791 
00 - 


E 

5 I] 

10 | 8482216.21119386.7990963/7.1464636| 2 
3 15 4485 12 z $B06647|6.2250913/6.80618607.1912249 3 
V» Trad th. 3.8305 422]6,23876966.81321857.1559542] 4] 
4 EE 1723 6.610 14.476 4 024362006. 2522361 6 82019447. 1606609 5 
5 $44 1 74, 6.716] 14.633 hy 18272466. 2654968 6.8271147% 7-165 3422 6 
— —— 5006.82 3001471 4.316618 26.278 5810 83398127. 169998407 
50590,022]001,899 0006, 1 M 3480885 291425968 54079207, 1740297 8 
8 08 181 1 15. 109 a. 534907006, 3041058.6.84755067. 17923659 
9 2] +5 T 150 15.269 4 62642196. 3166033 36. 85425727. nne 
. 147 7 15.43% 4.7092072(6.3289234 6.860912217.188 3773/11 
11 992 2.194 r 4:78 4784734 316.34107146. $675167 /oT 192911812 


4 Bs  ——Eo——_— oo —ů— 


35166.87407127.1 122801 3 
F bs 515 pes 0 71 n 29 
I Wa PIC 7.557 19 He SUN of oe oe 56.8870338(7 206375015 
5 "ou 2 bas 1858 eite ge 3880317 6.893443417. 2198167/16 
150 8 Na 7.949] 16.414 q| $-9873192(6 399385 eee 
438 2.575] 8.056 16.587 88557 5 e 2 
+ : : 
15000.154/0092 5412008. 1 167 e 
* 1 70 DES 8 o , —_ 5 27085946 443360316.9248004/7. 232690621 
; BYE 187 2 1 4 | i | 7 27.2 O02 

— 2 8.530) 17.2586. 1126676. 4540294 6.930937 7-237 

„3 2973 8.651] 17.429 $-3498762(6 45455736 93703167-241288 [23 
- % 244 2.9860 8.772 _ 17-601] {5.386843966. A749 597 6 9430B TREES 450 | 
= |=|-— 8.8 17. 222002 6.4852380 6.949093 [7+24 90013 | 
| [2 0.265 5093-957 0000.0940017.774 34 3 
f ie JOUR" TLNIA TY: pf ena? 4953965,6.9550627/7,2540267/26 


— 


—_— 


15 2 3.202 1410 18.123 5.48914746 50543766. 96098867. 258231727] 
o 9.52073596.51536396.9668 7867. 262416428 
| 4 29 | 356 3.351 9.392 18.475 o 55121566.52517806. 9727272726658 10% 
4 380 3427) 5 818.652 F. 580 5806620 6. 534882 56.9785359/7-2707255130 
578040) 8 54 50018.830 5. regte, 5444797 6.9843062/7-274850831 
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Sines, and their Logarithms. 
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9.6133857 
9.6131372 


| 9.6128834 


9.6120397 
9.6123907 
9.6121418 


9.5983089 
9.5 980549 
9.5 978007 
95975464 
9.5972920 
55970376 


— 


| 95671422 
9.5668766 


8 9.5 666109 
9.5663451 


9.5660792 


9.61 18927 
9.6116436 
9.5113943 


9.6111451 
9.6108956 


9.6106461 
9.6 103955 
9.6101459 
9.0098970 
9.609647% 
9.6093972 
9.6091472 


9.5967831 
9.5965285 
9.5962737 
9.5 960189 
9.5957640 
9.5955 090 


9.5813385 
9.58 10783 
9.5808178 
9.5805574 
9.5 802967 
9.580036 


95655471 
9.5652804 
9.565954 
9.5647482 
9.55448 17 
9.564211 


6 —̃ 


9.594488 
9.594232 5 


| 9.5952539 
9.5949987 
9.5947434 


9.5939770 


9.5797752 
9.5795144 
9.5792533 
9.5789923 
9.5787311 
9.5784.098 


9.5639454 
9.5636816 
9.5634147 
9.5631477 
9.5628805 
9.5626134 


9.5682036 


9.658132 


9.088970 
9.608 6468 
9.608396 5 
9.608141 
9.6078956 
9.6076450 


9-6073943 
9.6071346 
9.6008927 
9.6066417 


9.6063907 


9.6061396 | 


9.6058883 
9.6056370 
9.6053856 


9.6051341 
1 9.6048825 


9.6046308 


9.6043790 
9.6041272 


| 9-6032752 


9.6036232 


9.6033710 


9.6031188 


| 9.6028664 


— n—t_—_ 


— 


9.602614 


9.602361 5 
9. 021090 


9.60 18562 


95016033 


9.6013506 | 


9.6010976 
9.60084.46 


9.6005914 
9.60033823 


| 


— 


9.5878153 


9.5926977 


9.5916727 
9.5914162 
95911599 
9.5909029 


9.5937213 
1$.5934656 
9.5932097 
9.5929539 


9.5924417 
9.5921854 
| 9-5919291 


9.5782084 
9:5779470 
9.5776854 
9:37 14237 
9.5771619 
9.5769001 


9.3523460 
9.5620787 
9.561811} 


9.3815436 


9.5612758 
9.56 10080 


9.5766381 
9.5763761 
9.5761139 
9.575857 
9.5755893 
9.5733269 


9.5607401 
9.5604721 
9.5602040 
5-5599358 
95596074 
9.5593991 


9.5906461 
9.5903893 
9.5901322 
9.5898752 
9.5 896180 


9.5750643 
9.574847 
9.5745389 
9.5742761 
9-5749I31 
9.5727502 


9.5 893608 


9.5891034 
9.5 888460 


| 9.5885884 
| 9-5883308 


9.5880730 


9:5734870 
9.5732218 


9.5726970 
9.5724335 
9.5721699 


— 


9.5875573 


9.5870412 


 9.5867830 


9.5865247 


9.5862663 


9.587 2993 


9.5719061 
9.5716423 
9.5713784 
95711144 
9.57085 02 
9.5705861 


9.5 729604 


9.559130 

5.5788 ; 
9.5535932 
9.5583244 
9.5580554 
9.5577864 
9.5575173 
9.572481 
9.5569787 
9.5567093 
9.5504397 
9.5561701 
| CT — 
9.5559004 
95556306 
9.5553606 
9.555096 
9•5 548204 
9.554550 


9.5 860078 
9.5 857492 
9.584905 
9.5852318 
9.5849728 


9.5847139 


9.3703217 
9.5700573 
9.5697928 
9.5695282 


2322633 
23582237 


9.5 542798 
9.554094 
9.5537388 
9.5534681 
9.5531973 


619 


7 


* 


N., 53 


4122.1 48 
. 
4119.795 

4117.442 

4115.090 

4112.738 


14110.387 


4108.036 
4105.686 
4103.336 
4100.987 


4098.639 
4096.291 


493.944 


4091.597 
4089.25 0 
4086. 904 
4084.58 
4082. 213 
4079.868 


4077-524 
4075-180 
4072.837 
| 4970.495 
4068.153 
4065.811 


4063.470 
406 1.129 
4058.789 
4056. 449 
4054. 110 
4051.77 


4049.434 
4047. 96 
4044.759 


4042. 42 
4040. 086 3900. 833 


4037.75 0 


4035.413 
403 3.081 
4030. 747 
4028.414 
4026.08 1 
4023.749 


4021.417 


4019.83 


4916-754 
4014-423 
4012.093 
4009.763 


4007.434 
4005.106 
| 4002.778 
40C. 451 
3998.124 
(3995-798 


— — — — 
f 


3993.472 
3991.147 
3988.822 
3986.498 

(3984-174 

'3981.850 


ey 
Deg 


5 53, 5 


N. 52 


3981.850 
3979.527 
3977. 204 
3974.882 
3972561 
3970. 240 
3967. 920 


3965. 600 
3963.28 
3960. 962 


3958.43 
3956.325 
3954. 008 


3951.69 
3949-375 
3947-060 
3944-7435 
3942-439 
3940. 116 


3937-802 
3935-439 


393.864 
3928.5 52 
3926.241 


3923-931 
3921.821 
3919.312 
3917. 003 
3914.694 
3912.3 86 | 


3910.078 
3907-771 
3905-464 
3903-158 


| 38984548 


3893.940 
3891.636 | 
3899.333 


3887,030| 3749-844 3614.550 
3884.728 3747-574 3612.3 2210 | 


Cu 4 


| 


3882.427 


| 


1 a zo. „ 
3868.631 3731.095 3596.6681 
2866.333 3729-429, 3394-43410 
3864.035 | 3727-162; 3392.291| % 


3861739 
3559-443 
3857-147. 


3854.852. 


3852.358 375.842 3781.40 
3850. 264 | 371 3.590, 2579.91] 
3347.970 3711318 3576.59! 
3845.677 |3709.057 | 3574-352 
3843.385 | 3706.796' 3572.! 


N. 51 


3843.38 5 
— 
384.093 
3838.802 
3836.511 | 
3834.220 
39831.930 
3829.641 
3827.32 
3825.064 
3822.776 
3820.48 8 
2818.20 1 
3815.915 
1 
3813.629 
3811.344 
3809.00 
3806776 
3904.392 
3802. 209 


3799.926 


3933.176 


3795-392 
3793-051. 
3799.60 f 
3798.521- 
3786.242 
3783.953 
3791.685 
377 9.407 
3777-1309, 
3774-854 


— — — 


3772.578 


3770. 302 
3768.027 
3765.752 
3763. 478 
3701-204, 


378.931 
3755.68 
3754-335 
3752.115 


3745-304 
3880 127 3743-024 3607.847 
3877.327 | 3740.705 3605.610015 
3875-527: 3739-497 3693-37414] 
3873-228. 3736.229 360181 
387.929 3733-992 3599-99312 


ꝓ— —— 


3724. 897 
3722.32 
3720.368 


3718.105 


3625-759 


12, Ft, 50. 
Neel 
n 
3706. 796 
— 
3704.5306 

3702.276 8 
370. oi 
2693.241 
—— 
3690. 984 
3086.471 
384.216 
3081.96. 70 
367 5 
—— 
3677.53 
3675. 200 
3872.94], «| 
3 670.60 15 ; 
3009.44; 
3656.192 


— CS 


3663. 941 


365 1. SH 00 


3659.440 
2657.19 
3654.942 
3 052.094. 
=, 
3650.447535 
3648. 200 34 
3645.95 
3643.70 
3641.463 
3639.218 


32 
31 
30 
— 
3636.97 4% 
3634-730 

3632.487274 


ö 


2630.244260 


328.001 25} 


24] 


3623.518023 
2621.278072 
3619.038211 
3616.79 f 
iN 


3619-6841 


— — 


— __ 


0 40 
3589.95 8 


3537-7397 


2583.272 
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A TABLE of Natural Verſed 


Hep. 40 41) 


42, 43. 


. 
ze 


2352. 660 


2354-335 
2356. 


OS S — 
2 * 


(1 


8 


17 2371 43% 


21; 2 2 378. 8 SN 
122 380. 848 


O 


2403. 502 
2405-394 


2409.180 


2412.959 


2418.657 


2422,4.52 
-424-330 
2426.249 
2428.149 


2439561 


A — 
— 98 


2447.18 2 
449.089 


—— 


a —— — 


ON — — —— — — 
© OO —=J ON 


— anno. 


| 
| 
| 


10 
6124.7 2.020 


212473-93) 


92414.864 
2416. 760 


252008 
2431.950 
2433-052/2549-I19 
112435754 
2437-057 


443.370 
445.276 


8024 58.632 
0460. 543 


25 12 


247.287 522.019 


2411. 054/2525.88; 


450.554.535.554 


4/2441.46512556.88F 


2454 $13 
2456.722 


2462.454 
2464.366 
24606,279 
2468.192 
2470. 106 


2475. 2 5 


92477. 767 
2 187 6: 22/2597. 81917 


9 183 520 


405.439 
2487. 35 


——— — — — ROAR 


E 2485. 279 


249 i. 200 
2433 12 
249 53:94 3 


"1 


2 2496. 966, 
712499. EB ALE 447 
2617. 


2500. 813 
2502.738 
2504. 7 
2506.58 9 
2808.5 16 


2514299 
2516.228 
2518.158 
2520. 088 


2523.91 


2527.816 
2529.749 
2531683 
2533. 61% 


25J3 /.40 
2539.426 
541.364 
2543-303 
2545-240 


2547-179 


2551059 
2553.0 


2554-942 


2558.$27 
2560.771 


N. N. 4 N. 2 
2452. 452.904 258 Fr 2686. 6.463 
3/257 70.498 

257 2.446 
2574-394 
2576.342 


2578.292 
25$0.242 


25 90.000 


| 
LSLO-46 9827-227 
37102629.192 


2637, 060 
2639. 029! 


2040, 9982/60. 238 


26449392 


x Table of Natural Verſed 


N. 43 


82688. 447 
2690. 432 
2692.417 
2694. 403 
2696. 390 
2698, 377 
2700. 36 5 
2702. 354 
2704-343] 
2706.332 
27084323 
270.314 
2712-305 
2714-297 
1716.290 
2599. 7952718. 284 
2601. 7522720. 278 
2003. 589 2722.272 


2582.193 


2584 143 
2586.095 
2588.047 


221.234 
2593-908 
1.2595. 863 


L. 40 


L. 41 


93591334 


38968069 


9.3694803 
93698272 
9.3 7017399 
93707205 


9. 3712111 


9.371559 
9.371905 
9.3722 508 
9. 3725964 
9.372948 
93732872 
9 3730323 
9.3739773 
93743221 
9.3 746668 
9.375013 
93235799 


9 37086689. 3913681 


9.3 900183 
9.390351 
9.390693 5 
9.391030 


9. .3917052 


EE 


L 
8 f 


9.4100173/9.4295015| 7 


9.4103462 9.4298220 2 
9. 41067499. 4301424 2 


94110036 
9. 411332009 


9.392042 
93923789 
9.392715 


9.41 166039.431 9.4311026 
9.411988519.4314224 7 


9.4123166 
9:4120444 


93930320 


9.393 2882 


9:393724519.4136275 


9.4129722 
9.4132995 


9.394900419.41395 46 
3-394390419.414.2818 
9.39473199.414.6055 


2005. 6472724 268 
1607 06 2726. 264 
2609. 565 2728.260 
2611.525730. 257 
2613.48 ,12732.255 
2734-253 253 
2736.252 
2738.252 
2.740.252 
2742253 
2744-254 
2746. 256 


1208 
2619.371 
2621.334 


2623. 297 
2625.262 


9.3756998 
9. 3760440 
2 3763878 
9. 3767316 
9 3770751 
9.377416 


9.39707 


9.395077 4149357 
939540319 415262519.4346132 17 

2.395738 4j9.4155891 
5 39507 3594159155 
9.396408 59 416241919.4355678/20 
9.396743 39.416568 
894168941 


9.3974 12 59.4172195 


9.397747. 7547/8 


9. 377761 9 39808120. 4178715 


9.378 1050 
9.378447 
9-3787908 
9.3791334 
2 3794760 


2748.259 
2631. 58 750.262 
2633 1252752. 266 
2635.092/27 54.271 
2756.276 
2758.201 


2642.968j2762, 295 

764.302 
2766.310; 9 
2768.319 
3 
277233908 
2774349 

776.360 
2778 372 

2 580.385 
2.782.398; 


264690 
2648 882 
2650.8 54 

552.827 
265 4.801 
2659-77512 
2658750 
2660.725½ 
2662 701 


2604.675 
2666 655 5 
2668.63 

2670. 613 
2672.791 


32788,441 
279.456 
2792.472 


2674. «571 
2676.551 
2678.53 


2796.500 
312798.524 


2562 715 
2 564.660 


450.990 
8 


2566. 606 
2560.552 


2680. 514 


2800. 543 
2832 56209 
2804.5 82 


2602.4.97]? 


222448 


9. 3798183 


9.3 8016059 


5 3905025 
9.38984 45 
93811862 
9.3815279 
938718692 
9.382210 
9.282551 

3828927 
9.3832335 
9.38357242 

93839147 
9.384251 
9:3945953 
9 3949354 
9:38527539 
938561751 


— — — ——— —»„—ͤ— 


27834 15 3859547 
2786.4.26, 9 


9.386294.219 
9.38663 34 
9.386972; 
þ 3873116 
9.3874 3376506 
9.387989. 
9.388 3278 
9. 3886662 

9.38 90045, 
9. 3893425 


5 475 
2686.43 


2506 .602 


9. 3896806 


-4004.165 
94007499 
9.4910829 
9.4914157 
9.4018404 


9 398415 419.4181970 
9. 395749 39 4155223 
9.399053119.4188475 
9.399416719.4191726 
9.3997 32 319-4194975 
9.4000836,9,4198223 


3.4201470 
9.4204714 
9.4207956 
9.4211201|« 
9.42.14.442 


9.4920800 
9- 4024132 
2.402745 5 
9:4939775 
9.4034093 
94037413 


9-4904404 3 
94047355 
9.4050668 

9.405397 
924057287 
9-4060594 

4063001 
9.4967205 


9.407111 
9.4950409 
9.4083708 
9.4987003 

4090298 
94093591 
9. 4096883 


9.404072 7|9 


9.407009 
9. 4073810 


9.42 5.4217681 
94220919 
9.422415 
9.422739 
94230625 
94233858 
423708 
94240319 
94243547 
94246774 
9.42 50000 
94233225 


9.4330¹ 


9. 4304626 
4307827 


9.4317423 
94320617 
9.4323811 


9.43 27004 


9.4333 357 
9.433976 
9. 4342948 


9.4349316 


— 


9.4352497 


94362035 
9. 4365212 
2.43658387 
9.437156L 
94374734 
9. 2 
9.435 1075. 
94384243 
739-430 4387415 
94390576 
94393741 
9.439690 
9.440006 
2 4403226 


94409543 


94415855 
9.441900 
9.442216 
94428355 
9.442 8462 
9.4431611 
9.44547 08 
94437904 
94441048 
94444192 


9425644) 
9.42 59669 
9.4262885 
9.4266 08 
9.42693 25 
9.4272541 
94275755 
94278969 
9.428218 
94285391 
9. 4288600 


9. 2. 


9.44473 34 


94453614 
94456752 


9-44530241F 4 
9.446615" 
9.4469290 
9- 4472422 
9. 4475552 
9. 4478680 


9 4481808] 


9.4336574/14 


) 43595570 


9.44063851;6 


9.441270]: 


9-4450474] 


9-4459888ſ5 3 


—— 


4 
5 


6 
7 
8 


| 
9 


I Of 
11 
12 


13 


"hand 


15 
16, 


w > 


— _—_—_ 


18 


— 


19 


3 


22 
23 
24 
25 
26 
27 
284 
29] 
30 
51 
32 
331 
34. 
35 


FE 


114 


vi 


| 


1 


{ry 
10 


JI5 
14 
113 
112 


"Sines, and their Logarithms. 


8 


— 


Sines, and their Logaritums. 


_Deg. 4 


N 
60.552 829267 


219+ 5526555 
58 
57 
5 6 
195 
34 


53 
529.5507559 
51 
505. 550272 
49 
48 
44745 
465.5 5491236 
45 
44 
439.5483059 
+219, 54803330 
116.5457504 
49/9. 5474875 
805 5472144 


37 
36 
35 
-= 
33 
32 
31 
399.5447249 
420 
28 
27 
209. 525554 
25 
24 
239. 
22 
21 
20 
19 
118 
117 
16 


"Ta. 


9.5523845 


95518420 
9. 5515706 
9.5512992 


— — 


9.5510275 


9.554840 


9.549940 
9.549668 1 


9.549397 


9.54885 11 
9.5485786 


309. 5469413 
9. 5466680 


9.5403947 
9.5461212 


9. 9.5364839 
9. 53620669 
9.5359293 
9.5F2113219.5356516 
2 5353742 
9.53 50955 


219.53 


"C0 


L. 47 | 


9. 2.5345 197 
9.5 345405 
9.5 342628 
9.339846 
37065 
9. 533428119 
9.5331497 
9. 5328711 
95325925 
9. 5323137 
9.5 320349 
9.5317558 
2.5 314765 


L. 46 


9.796566. 3024283 


9.559585 
9.5156732 
9.5153879 
9. 5151024 
9.5148168 
9.FI4F3I1 


9.519372719. 5021388 
9.5 1908899. 50 18480 
9.5 188048 9.50 15572 
9.51852079.5012662 
9.5182 3649.500975! 
9.517952119.5006840 
9.5176676 
9.51738 309.5001013 
9.5 1709849. 4998097 
9.5 1681369.4995181 
51652869.4992263 
9.51624369.4989345 


5003927 


9.498642 
9. 4983504 
9. 4980581 
9.497658 
94974733 
9.4971 808 


9. 5311975 
9.509183 
9.5 306388 
05393593 
95300797 
9.5298000 


9.5295201 


9.5459 477 


9.5450263 


9.544473 
9544204) 
9.543929919 


9.5433805 
3.5431963 
1428315 
9.5425568 
9.5422818 
9.5420068 
9.5417316 
r 


9.545774 
95453002 


9.525590 
9.5253094 
2.5250277 
9.5247 461 


9.5292402 


9.5142453 
2.5 139594 
9.5136733 
9.5133872 
9,5131009 
9.5128146 
9.5 125280 
9.5122415 


9. 5286799 


n 
3 528 281195 
95278387 
.5275581 
95272774 


9.5261 7349 
9.525872209 


9. 328960119: 


5119547 
9.5 116679 
9.51138 10 
9. 10932 
9.5 108068 
9.105195 
9.5102321 


52699669.5099446 
9.52671 569.5096569 
9.52643469-$993692. 


5090813 


9.511810 


95403544 
9. 540978699 
953928027 


7. 5244642 
9.5429056/9-5241823 
9. 54063009. 5239002 
9. 5236182 


23035 


52333589 


949688810 
94967953 
94963023 
9 496⁰⁰93 
9.495716 
2-4914229 
944931295 
9.494830 


N49 


N. 48 
3372-124 3439-410 


9:4945424 
9.4942486 
9. 4939547 
9.4936607 
9.4933666 
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The End of the Tai of Verſed Sines, Oc. 
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A Table of the Difference of Latitude and Departure, N 
"The Uſe of the TABLE of Verſed Sines. e 


1 H E Uſes of the Table of VerſedSines are too If you make the third Term, the Square o 
numerous tobe here all treated of: I ſhall now of half the Complement of the contai 
only ſhew how by them more eaſily to ſolve ſome of 180 Degrees, you will find the half difference gt 
the moſt uſeful Caſes of Spherical Triangles, which jrhe Verjed Sines of the third fide, and of the d f 
alone is enough to merit their Publication, It has of the two including ſides to be doubled, andſub. 
beena long time the Votes and Deſires of many a- tracted from the Verſed Sine of the ſaid Sum, k 
ble Men in the Mathematicks, that ſuch a Table might But if inftead of the ſecond Term be taken ; 
be collected andpubliſh'd, bur eſpecially of chat in- the Proportion, the double of the Rectangle N 
genious and ancient Student Mr. 70hu Collins, who Sines of the containing fides, thar is, if the 10 : 7 
has expreſſed his deſire thereof more than once in his the Number 2 be added to the Log. of the wo 
elaborate pieces, and from whom I had the Loan of middle Terms, you will havethe Log. of the Fes 5 
ſome Foreign Tables, which did aſſiſt much to- difference in the laſt place; having found it . 8 
wards the compoſing of theſe. . the Natural Sine that ſtands againſt ir, ad wa + 
Prop. 1. FWo ſides of an Oblique Spherical Trian-|to the Natural Verſed Sine of the difference * 5 
gle, with che Angle comprehended, being given, to Legs, and the Sum is the Natural Verſed Sine of = 
find the 3d. ſide. fide ſought. | 8 
As the Cube of the Radius: Ts to the Rectangle of | Exam. 2. Let the two containing ſides be 380 
the Sines of the comprehended ſides, : : So j the Square and 662 30ʃ, and the contained Angle be 205 
of the Sine of half the contained Angle, * To half the | | 
Difference of the Verſed Sines of the 3d. fide, And] The log. Sine of 389 0 .2,...: 9.7941456 
of the Arch of Difference between the two including ſides.) The log. Sine of 66? gol , . .,...., A 5 0ngs 
Which is thus, double rhe Log. Sine of half the | The log. of the Number 2DD2D2 . 0.3010: ap 
; Angle given, and thereto add the Log. Sines of the | The log. Sine of 15% co! doubled . . . 18.82 ay 115 
contained ſides, and from the left hand of the Sum, | | e ee 
daſh out 3 for the Cube of the Radius, ſoreftsthe| The neareſt Nat. Sine againſt | 33.82356:3 
Log. of half the difference of rhoſe two Verſed Sines. [660 30 Il. N 
W hich half difference doubled, and added to the 38 30 Mich taken from the Nat. 
Verſed Sine of the difference of the Legs or containing. Verſed Sine of 289 oo! 
fades, gives che Verſed ine of the fide ſought. 28 do There mmains . . 300 433 
5 Exam. 1. In the Triangle B PL, let the Nat. Verſed Sine of 53% 10, 
Figure 5. there be given the fide BP 77 oo, 6 | | 
| the ſide PL 40 o, and the con- This Prop. is of great Uſe to Calculate the 
tained Angle B P L 522 30/, to find the fide B L. {Diſtances of Places on the Earth, according to the 
The Log. Sine 409 oo! , 9. 8080675 Arch of a great Circle by their Long. and Latit. 
The Log. Sine of $79 Oo _ 9.98872.39 given; rhe Diſtances of Stars, by having their 
The Log. Sine of 26* x5! 119.2914116 Declinations and Right Aſcenſions, or Long 
double. —— ftudes and Latitudes given, by means whereof 
The Natural Sine againſt: :: 309.0882030 f the Altitudes of two Stars, or of the Sin 
Is 1227355, whoſe double u: 2454710 | with the Difference of Time or Azimuth being ob- 
The Natural Ver. Sine of 37% oo! 2013645 ſerved at any time off the Meridian, the Latitude 
the dif. of the two ſides n. OO n———- | way be found. 
The Verſed Sine of 578 53! 4468355 
the fide ſouglt. | | 


A TABLE of Difference of Latitude and Departure to every Degree and | 
Quarter-Point of the Compals, for the exact Working of. a Traverſe, when 
the Diſtance Run exceeds not (the Radius) 10000. 
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4 TABLE of Difference of Latitude and Departure, 8c. 
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The Nature, Conſtrudtion, and Uſe of the TABLE of Diffe= 
rence of Latitude and Departure. 


Traverſes, but may be applied to the Solution of 85.77 
the ſeveral Caſes of Plain Sailing. V 

It ſhews by Inſpection the Alteration of the La- And, ſay, as i oo to 53, fo is 8577 the diffe- 
titude and Departure ro every Degree, Point, and rence to 45. 46, which therefore added to the Diffe- 
Ouarter- point of the Compaſs, for any Diſtance] rence of Latitude 600.41, anſwering to the Di- 


not exceeding 10000, and may be made to ſerve for ftance7oo, gives 645.87, the difference of Latitude 
any greater Diſtance, provided it be firſt divided to the Diſtance 753, and Courſe, as before, 


into Parts, not exceeding the Limits of the Table. NN E à E. after the ſame manner, and it will be 
In the uppermoſt Rank are placed the Courſes as 100 to 53. So is 51.41 to 272. 17, which added | I, 
and their Complements from one Degree to 45,|to 359.87, gives 387.117, the Departure requi- | | 
j 


HE Table of Difference of Latitude 2 From the dif. of Lat. anſwering to 890 686.18 
Departure, is deſigned principally for the Take the dif, of Lat. anſwering to 00 600. 41 
more exact and expeditious working of | eee 


including the Points, Half-points, and Quarter- red | 

points, which are plac'd in their proper Columns| But the difference of Lat. and Departure in the 
between their next greateſt and leaſt Degree, and former Caſe, may be more readily found by divi- 
in the right and Left-hand Columns are the Miles ding the Diſtance into ſuch Parts, as may be found 
of Diſtance, and in the common Area the correſ- in the Table, and adding up the ſeveral Differences 


ponding Difference of Latitude and Departure, of Latitude and Departure into one Sum to find the 
and which are found from the Courſe and Diſtance Total: Thus, 
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( by the Subſequerit Proportions. _ Suppoſe the Courſe as before, N. N. E.; E. and 
—_ | Diſtance 753, | 
For the Difference of Latitude: of | 


: TN \The dif, of Lat. anſwering to 70 is 60.41 

As che Radius, to the Sine of the Courſe 14. 3 9 to 50 is 42.886 

Sc. Deg, ſo is the Diſtance run 1: 2. 3. Cc, Miles | „ £048 

the difference of Laritude: . P 
The dif. of Lat. anſwering to 753 645.86 

For the Departure. | | ke 8 bis 


'A D. A: a . Aſter the ſame manner may be found, 
As the Radius to the Co-fine of rhe Courſe PATON 


1.2. 3. Ge. Degrees, ſo is the Diſtance run 1. 2. 3. The Departure belonging to 70 


59.87 
Ec. Miles to the Departure. 3 to 30 8 
By the Tables thus formed, no more is requiſite! Rs 1.542 
to find the Alteration of Latitude and Departure | | — 
but to ſeek for the Courſe in the Head, and the 387.117 


Diſtance in the Side, and the Requiſites in the 5 3 
Common Area. I, Ihe ſame difference of Latitude and Departure an- 
dn FR | | ſwerst095 , by placing the Prick one place for- 
A few Examples will render it very plain, warder, that is, inftead of 645.869, for the. 
„„ | | differeuce of Latitude take 64.5869, and for the 
| Suppoſe a Ship Sails N NE 4 Eafterly 7 Miles, Departure, inſtead of 337.117 : 38.7117, alſo by 
and the Difference of Latitude and Departure beſ placing it 2 places forwarder, they ſerve for 
required. . 2 the 12, by placing of it 3 places forwarder 
In the Column under Latirude and Departure, I} for +23. vs 
ſeek for 2 p. (becauſe the diftance of the Ruamb| In like manner, If the Diſtance had been an 
 NNE3 is 2 p. + from the Meridian) and in the Number greater than 10000, as ſuppoſe 86753, by 
Right-hand Column for the Diſtance 7 Miles, tand] dividing it as in the former Example, into its com- 
in the common Area I find 6. oo 1 for the Diffe- ponent parts 80000, 6000. 700. 50. 3, and Sum- 
rence of Latitude, and 3.5987 for the Depar- ming up each particular difference of Latitude and 
ture. 3 Departure into one Sum, the proper difference of 
If the Courſe had been the ſame, and the Di-¶ Latitude and Departure will be had. 
ſtance 70, it is but removing the Prick one place] Keeping the Diſtance 753, as before the ſame 
backwarder in the former anſwers, and the thing is] difference of Latitude 645.879, and Departure 
done. So that in this Caſethe Difference of Lari-] 387.117 will ſerve for any Courſe that makes an 
tude would be 60.041, that is 60 Miles and 24; of} Angle with the Meridian of 2 },as the N. N. W. W. 
a Mile, and the Departure 35-987, that is 35 the S. S. E.3 E. or the S. S. W.; W. and the dif- 
Miles and of a Mile, In like manner, If the] ference of Latitude in this Caſe would be the De- 
Diſtance had been 700 Miles, and the Courſe the parture alſo, the Departure would become the dif- 
Tame, then the Difference of Latitude would be ference of Latitude for any Courſe that makes an 
000.41 , and the Departure 359 87. Angle of 5 Pp. 4 with the Meridian. | 
If the Diſtance propoſed does not conſiſt of any} As ſuppoſe a Ship Sails 753 Miles, either 
Number of 10's, as ſuppoſe 753, then the proper] N. E. by E. 1 E. or N. W. by W. x W. or 
Requiſites may be thus found, 9E. by E. 4 E. or S. W. by W. : W. or 


K 


0 


* 


| 
| 
| 
i 
| 
| 
| 
| 
| 
A 


* 


muſt be put in the Eaſt Column, 
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E. N. E. N. ©. the proper difference of Lati- 
tude to each, or any of theſe will be the ſame with 
the Departure in the former Example 387.119, 
and the Departure in this 645.869. the ſame witch 
the Alteration of Latitude in the former. 

If the Courſe cannot be found exactly in the Ta- 
ble, then the difference between the differences of 
Latitude and Departure, proper to the whole De- 
grees next above anfl below the Courſe muſt be 
found, and the Proportional Incremefit inveſtiga- 
ted, as in the following Example: 


Suppoſe a Ship Sails N. 38 20! Weſterly 600 


Then againſts, and under 380%, the dif. of Lat. is 472.84 | 


Againſt 6, and under 39, the dif. of Lat. is 466,29 
The difference tothe Alteration of i Deg. is 6.52 


* 


— 


Therefore as 60 to 30, ſo is 652 to 3.26, which 


therefore Subſtracted from 47-281, leaves 469.55 


the difference of Latitude. 
Tn like manner for the Departure. 


Againſt 6, and under 389 the Depart. is 369.40 | 


 —_ 


Againſt 6, and under 39 the Depart. is 377+59| 


8.19 

Therefore as 66' to 300, fo is 819 tO 4.095, 
Which therefore added to 369.40, gives 373-495, 
the Departure require. — 


A Traverſe; 


| Admit a Ship from the Latitude of 48* 30 / N. 
Sails N. N. W.: W. 79 Miles, then N. W. z W. 


= 


Wes Colum f which done, add up 
ifference of Latitude and Departu 

ſtract the leſſer Difference of Vit: fro Sub- 
greater, as alſo the leſſer Departure from the 0 
ter, and the Remainders will be the di debe. 
of that Latitude and Departure the Ship has 2 = 
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the Coſum o . 


4 


' Courſes. Diſt. [Dif. ofLar| Departure. | 

12 N. [S. E. W. 

E e ee ee eee ee 

N. W.; W. 79 | 69.67 | 
k 2 27. 

IN. W.: W. 86 54.56—— — . 

N. by E. 4 EH To8 101.68 $0.39 od 

N. 480 E 112 ö 74.9 1 3.23. 

E. 550 70. 6.10 69.73þ— [ 

E. 50 N.] 34 | 64.35 53.99— 
North 48 | 48.00 — 


139.63 Kaſting 
Wet 


—— 1— | 


+ Hence ir appears, that the Ship has dens 

from her firſt Meridian 139,63 Miles Eaſterly, _ | 
altered her Latitude 407,1 Miles, which reduced 
into Degrees and Minutes, makes 69.47, which 
therefore added to the Latitude ſhe came from 
48.30%, becauſe ſhe Sail'd from a North Latitude 
Northerly makes 559.17", the Latitude the Ship is 
come into. V 1 
Entring the Table with the difference of Lati. 
tude, thus deduced, viz. 407.1, and the Depar- 


86, then N. by E. 4 E. 108, then N.48* E. 1 12, ture 139.63, I find che Courſe is greater than 189, 


then E. 59 Southerly 70, then Eaſt 50, Norther- 


ly 84, then North 48; And it be required to find 


the Latitude the Ship is in, her direct Courſe and 
Diſtance, and how much fhe has departed from 
her firſt Meridian. TRL 
Having ſet downthe Courſes and Diftances, as 
in the following Table, proceed toffind out the diffe- 
rence of Latitude and Departure for each (accor- 


ding to the Directions already given) in the Ta- 
ble placing each in its proper Column (vig.) If the 


Courſe be Northerly, the difference of Latitude 
muſt be placed in the North Column, if Southerly, 
in the South Column, if N Departure 


eſtgrly, in the 


—— — 


and lefs than 19, and the Diſtance greater than 
400.00, and leſs than 500.00, and after working 
the neceſſary Proportion (by the Reverſcof the Me- 
thod made uſe of in the former Examples) the 
Courſe our North 182.56'E. or N. by E. J. 41 
Eaſt, and the direct Diftance 430.305 Miles. 


The chief Uſe of this Table being for the Solu- 
tion of Traverſes, it would be needleſs to give an 
Example of each particular Caſe in. Plain-Sailing, 
eſpecially ſince he that is but moderately apprehen- 
five of what has been ſaid, will find it not difficult 
— do it himſelf, by the Directions given in Vol. 1. 

under the words Plain-Sailing 
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Place cs at the Treatie of Nans and Arteries atthe end of th 
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Ax TERIEs and Veins. 


A Deſcription of the Veins and Arte- 
ries of a Humane Body in the two 
Plates annexed, as preſented to the 
Royal Society i» London, by that 
Generous Promoter of all Uſeful Learn- 
Ing 5 John Evelyn, late of Say 5- 
Court i Deptford, Eſq; and Ex- 
plained and IlluStrated by that Accu- 
rate Anatomiſt and Surgeon, Mr. Wil- 
liam Cowper. 


HESE * Figures are 
cloſely drawn after the 
Original Schemes, and 

I am apr to flatter my 
ſelf they will be acceptable to the Inquiſitive. It 
is ſome ſatisfaction that I find the Arteries here fo 

agrecavle ro a Figure which I Drew and Publiſhed 
not long ſince, from the Arteries of a Fetus In- 
jected with Wax. But this Figure of the Veins 
differs ſo much from any exrant, as would in- 
cline one to ſuſpect all of the Subject hitherto 

Publiſned are Fictitious, not excepting even 
thoſe of Veſalius. But firſt of the Arteries. 
That the Arteries are the Veſſels which convey 
Blood from the Heart to all parts of the Body, is 
well known; and we ſee by Fig. the 1ſt, chat the 

common practice of Nature in diſtributing theſe 

Veſſels, to ſupply the parts with Blood, is from 

the next adjacent Trunk, till their Aſcending and 

Deſcending Trunks become Conical, as well as 
their collateral Branches: Not that all the Trunks 
and Ramifications of Arteries are Uniform, and 
become Conical in the ſame manner; nor do all 

of hem paſs directly to the parts to which They 
convey Blood; nor do all parts receive Arterzes 
from che Neighbouring Trunks. $7 
The Trunks of the Carotid, FVertebral and Sple- 
nich Arteries are not only Contorted in their pro- 
greſs, in the Adult; but the Diameters of their 

Bores are variouſly Dilated in divers parts of 

Ibm, eſpecially where They are Contorted; but 

as theſe Dilatations of their Trunks are caus'd by 

the reſiſtance the Blood meets with at thoſe An- 
get, Tufetion; fo thoſe Enlargements of them 
atterwards contribute to retard the Protruſion of 
the Blood to the Extremities of thoſe Arteries: 

Hence it is, Thatas the Arteries of the Fetus are 
not Contor2ed in ſuch Acute Angles as in full grown 
Bodies, ſo their Trunks are more Conical, and 
not here and there dilated in divers parts ofthem, 
as in che Adult. | | 
The Trunk of the Splenick Artery has a 
ſtraight progreſs in the Fats and in Infants; 
bur in the Adult I have hirherro cogſtantly 
found it very much Contorted, as expreſt in 
Eig. 1, 3. | 
The peculair Contrivances of the Spermatick 
Arteries of Quadrupeds as well as Men, ſhew a con- 
ſtant defign in Nature of taking off that Velocity 


TY iſt, 6th, 
and ot h. 


wich which the Blood would otherwiſe pals thro ' 


the Glands of the Tee:: It ſeems to be for this 
end that the Teſtes of moſt Animals (eſpecially. 
Men and Quadrupeds) hang out of the Cavities of 
their Abdomens, that the Canals of their Blood 
Veſſels may be lengthened : For the Spermatick 
Arteries (contrary to all others) ariſe from their 
Great Trunk, at a far greater diftance from the 
Teſtes than the Arteries of any other part of the 
Body. Nor would the Teſtes (which are ſuch ne- 
ceflary Organs) been thus expoſed to external In- 
juries, if the end of Nature in lengthening their 
Blood Veſſels had not been very conſiderable. 
Beſides this lengthening of the Spermattch Arteries, 
we find Nature ſtill contriving other Impediments 
to check the Current of the Blood in thoſe Parts; 
it ſeems for this end that the Spermatich Ar- 
teries are leſſen d at their Original from the 
Trunk of the Arteria Magna in Men, and that 
the Spermatick Arteries of Quadrupeds are fo 
2 Contorted before they reach their Te- 
les. 2 
The principal Inducement of Nature in making 
uſe of theſe different Contrivances in the Sper- 
_ Arteries of Men and Quadrupeds ſeems 
to be, | 

That if the Humane Sper matich Arteries were 
Contorted, as in Quadrupeds, before they reach 
their Teſtes, the Apertures in the Abdominal Muſ- 
cles of Man muſt be much larger than they now 
are, and would frequently let the Tzteſtines de- 
ſcend into the Scretum; which we know never- 
theleſs often happens: Such Ruptures (as they are 
call d) are nor ſo Incident to Quadrupeds, thor 


the Paſſages for their Spermatich Veſſels (through 


their Abdominal Muſcles) are much wider than in 
Men, becauſe the Poſition of the Trunks of their 
Bodies is Horizontal, and their Inteſtines therefore 
cannot preſs on the Proceſſes of the Peritoreun, as 
in Men, who are Ereq. 
Beſides theſe Artiſices in diſpoſing the Trunks 
of Arteries, I — not but much more will be 
Detected by the Inquiſitive: In the mean time, 
I thall, at preſent, purſue the Thread, and de- 
ſcribe the Extremities of the Arteries, with 
their Communications with the Veins, and after- 
wards produce ſome Inftances of the Ait of 
Nature in conveying the Refluem-Blood ro the 
Heart, : 5 | | 
After the Circulation of the Blood through the 
Heart, Lungs, and large Blood Veſſels, was demon- 
ſtrated by Dr. Harvey, it was only gueſt how the 
Extremities of the Arteries tranſmitted the Blood 
to the Veins, till Mr, Lewenhoeck's Microſcopes had 
diſcovered the continuations of the Extremities of 
thoſe Veſſels in Fiſh, Frogs, Ce. which is now 
commonly ſhewn by Micreſcopes made by other 
Hands: Yet there are not wanting thoſe who 
doubt of the like Continuations of the Extremi- 
ties of Arteries and Veins in Humane Bodies and 
Quadrupeds ; fince thoſe Animals it has hitherto been 
{een in (to any ſatisfaction, as Mr. Lewenheeck 
confeſſes) have been either ſuch Fiſh, or of the 
Amphibious kind, that have but One Ventricle in 
their Hearts, and their Blood actually cold, ex- 
cept in Bats, in which it appears very obſcurely : 
Add to this, that the Blood in Ma 4 Creatures 
does not Circulate with ſuch Rapidity as in Aui- 
mals whoſe Hearts have Two Ventricles. For ail 
Animals that have Biventrous Hearts, the Veſſels 


Hears 


of the reſt of the Body 705 their Blood co the 
& 9 | 
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vety ſwiftly in the ſmall Veſſels, which are only 


ger Branches. 


ter I had ſeen this, I attempred to ſhew the like 


and clearer ſpares than the Omentum, but its Blood 


the tranſparent parts of living Creatures with 


young Fiſp, particularly.in Grigs, I have fre- 


Branch; even half a Minute, a whole Minute, 
and onc: zu ui or three Minutes I have ſeen one 
Clobute 27 Blood only paſs ig 3 particular 
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Heart in equal time and quantity with thoſe of 
the Lungs, notwithſtanding the Inequality of their 
Courſe. 

This difference in the principal Organs of the 
Circulation of the Blood in thoſe Creatures (on 
which only theſe Experiments have been hitherto 
made) moy'd me to make ſome, on Animals 
whoſe Organs differ only from the Humane in 
their groſs Figure, and not in their Intimate Stru- 
cure: For this end I took a young Cat, about 
ten or twelve Days old, and faſtened it to a Board 
as in Viveſection; and making an Incifion through 
the Linea Alba, the Omentum and Inteſtines were 
extruded ; then cauſing the Creature to be ſo 
held (on the Board) under a large double Micreſ- 
cope, where a flat Glaſs for receiving of Objects 
was placed Horizontally, on which I expanded 
the Omentum or Caul, (a Light being placed un- 
derneath) I ſaw the Globules of the Blood move 


tu be ſeen in the moſt Tranſparent parts of the 
Membranes of its Omentum; but the motion of the 
Blood ſoon abated, and its Globules were with- 
drawn from the Extremities of irs Blood Veſlels ; | 
and in a little time became ſtagnant in their wel 
This appearance of rhe continuation of the Ex- 
tremities of the Arteries with the Veins, while the 
Blood was moving in them, in the Omentum or 
Caul, is expreſt by Fig. 4. AA ſhews the 
Trunks of the Arteries, B B the Veins, which 
were diſtinguiſhable by contrary currents of the 
Globnles cf rhe Blood in each Veſſel. CCC 
ſhews the Branching of the Extremities of the 
Arteries and Veins, that no longer Aſſociate with 
each other, but are United, as here expreſt. Af 


to ſeveral Fri-24;, but did not always ſucceed fo 
well as when Mr. Chambers and Mr. Buckeridge fa- 
vouredme with their preſence, at 2 time when I 
happened to have a young lean Dog, that was 
not large; in whoſe Omentæam we aw it very well; 
but by the Aſſiſtance of an Inſtrument I had pre- 
par'd to expand the Meſentem, we all ſaw it there 
much better; that part having not only larger 


Veſſels are diſtributed more regular, as appears by 
Fig. the 5th, where the ſame Letters of reference 


ſerve as above. 
Thoſe who will entertain themſelves in viewing 


Micreſcopes, will find that the extremities of their 
Arteries and Verns are not all equally lefſen'd, tho 
united. In the Tail of the Lacerta Aquatica, 


The prompt paſſing of Liquors, injeckeq 1, 
Splensch Arteries, to the Vein, r 
nications between thoſe Veſſels are more Sad en 
the Arteries and Veins of other parts, of wed ＋ 
have 3 if go OY nich I 
Liquors alſo Injected into che PI , 
ries pals to their Veins, tho' not alto $429 
ly ain the _—_ peter ſo free- 

n viewing the Extremities of . 
Blood-Velſels in a living Frog . 
cope, I found their Communications much lar A 
than theſe that I had before ſeen in the Membrane 
between the Toes and in che Feet of the ſame 
Creature. Nor can we reaſonably doubt of the 
like patent Communications of the Are, ie and 
Veins of Humane Lungs and thoſe of Quadrupeds 
when we conſider the Blood of their Lungs mu: 
return to the Heart in equal Time and Quan:;:, 
with char of all the parts of the Body hefides, 4. 
before noted. Hence it appears, the Bronchig! 
Blood Veſſels (firit taken notice of by the Accu- 
rate Rayſch) are abſolutely neceſſary, elſe the parts 
of the Lungs coald not receive nouriſhment ; wor 
Liquor, if they were ſupplied with Bloed from 
the Pulmonick Blood Veils which is fo quickly 
diſpatched rhre' the Lungs. 

On viewing the Membrane that is between the 
Toes of one of the hinder Feet of a living Frog, 
after I had frequently taken hold of the fame 
Leg of chax Creature, to apply it to the Mieroſ- 
cope, I found that Membrane very tranſparent, 
and without any motion of the Globules of the 
Blood in it, as if the part had been dead; but 
while I was looking on it, it was, 1 confeſs, not a 
little entertaining to ſee the Globules creep into it 
by degrees, and at length the Blood move in all 
the n of its Vein, and Arterics as before 
when no violence had been offered to the part: 
While the Blood is thus leiſurely creeping through 
the Veſſels, you may plainly ſee its Globules 
compreſt into Oval Figures, which are made more 
or leſs Oblong, by he reſi ſtance thoſe Globrles 
meet with, by the contraction of the fides of rhe 
Veſſels they paſs rkrough ; and this I have more 
than once obſerved in the Tails of the Water 
Newts or Lizzards* Bar on cxaMning the 
Blood of theſe Seer a Microſcope, and 
comparing it with tne Humane Blood, found che 
Globules of the Lizzards Blood more incline to an 
oval Figure, and were as big again as the Globu- 
les of Hamane Blood, and that of a ſmall Fiſh; 


which U in like manner viewed at the fame time. 


It is not unlikely a ſudden Retroceſſion of Blood, 


Tadpols, and in moft Fiſh (I have examin'd) I | from the Extremities of its Veſſels often happens, 


have frequently obſerv'd ſeveral Communications 
between the Arteries and Veins; in which more 
than two Globules of Blood have paſt abreaft : And 
in the ſame Area I have ſeen ſome of thoſe Com- 
munications ſo ſmall, as that bur one Globule could 
paſs, and that very flowly before the other. In 


quently obſerv d a Commum cant Branch, ſo very 
ſmall as that one Globule of Blood only has paſt it 
in two or three Seconds of a Minute: At other 
times] have found conßderable Intervals in paſ- 
ſing of one Globule in fuch a Communicant 


and its Circulation in the ſame Veſſels is after- 
wards carried on without any Impediment ; à8 0 
ſome Paſſions of the Mind, Deliquiums by the 
effukon of Blood, or otherwiſe. But if che 
Blood is once become ſtagnant in its Veſſels (e- 
ſpecially the Arteries) rhe part is in no ſwall dan- 
ger of a Mortification, unleſs its neigbbouring 
Veſſels, which enjoy the motion of the Blood, 


drive on the ſtagnant Blood, and it eſcape by the 


Gdes of the Veſſels that retaind it. Experience 
aſſures us, that in Bruiſes when the Blood is ex- 
travaſated, it goes off either by Tranſcolation, OT 
elſe cauſes an Abſceſs ; for there's little reaſon in 
my opinion) to ſuſpe& any of the ftagrant Cle 
bules of the Blood will be fit to re-unite with the 


tract. 


Circulating Maſs. But that the Blood uten eg, 


en 
3 . 


could rhe Glands of the Broxchie ſeparate their 
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nation in its Veſſels will ſometimes paſs their , fluent Blocd from the lower parts of dy 5 
ſides, appear d to me from the following Experi- ber they conſider the heckfiiry of 3 1 
ment. Fry Human Heart, as well as that of n 5 
On viewing the Meſentery of a Dog when li- peds, ſo far from the Center of the 33 
ring, in which I had before ſeen the Blood paſ- |its apper part? It is for that end neceſſary the 
ſing the extremitles of the Artories and 4 eins, I large Trunks of the Veins and Arteries ſhould 85 
confider d how to preſerve the Blood in its Veſ- / aſſociate each other; for if all the Blood ſent to 
ſels, thar I might afterwards at any time tee it in che lower parts, by the Deſcending Trunk of the 
their Extremities when ſtagnant: For this end 1 Aorra, ſhould return to the Heart again by one fin- 
caus d ſeveral parts of the Meſentery to be tyed on| gle Trunk (as ir is ſent our from thence) the 
as many pieces of ſmall round Pit-Boxes, cut IMMeigli of ſo much Blood in the Aſcendino rum 
tranſverſely like little hoops ; en which, Portions| of che Vens Cava (Fig. 6. C, C, A (for fo i 
of the Meſentery were extended like the head of a lower Trunk is calbd) would oppoſe the force che 
Drum 3 and on viewing, them afrerwards with my | Heart could give it from the Arteries and hinger 
Microſcope, I found the Extremities and Branches its aſcent: For this reaſon the Vena. 450 os (Fig 
of the Blood Veſlels charged with Blood, which 6, b.) or ſine pars, is contriv'd to con cy de Block 
before appeared in Motion; ſome of which parts ſent to the Muſcles of the Back arid Thorex into 
of the Meſentery I ſtill Keep by me. On laying the Deſcending Trunk of the Venz Cavs (ib 
one of theſe Parts of the Mgſentery (thus expan- B. A.) above the Heart: Hence it's evident. 
ded ) in Water, the ſtagna lood in its Veſſels] more Blood comes into the Heart by the De ; 
diſappeard; bur on juſt immerſing another of thoſe eſcending, or upper Trunk of the Ven Cavs Fig ib 
pieces in Water, I could with m Naked Eye ſee B, A. than paſſes our by tlie Aſcending Trunks of 
the ſtagnant Blood diffuſed in the Interſtices of the the Aorta. Nor does this quantity of Blood con- 
Blood Veſſels, and between the Membranes of the vey'd to the Heart by the Superior T/unb of the 
ſentery: Hence it's evident, the Blood may paſs | Cava, ſeem without ſome other debgh in Nature, 
the ſides of its Veſſels after ſtagnation in em; bur | beſides Tranſporting ir thither to free the Inf 
whether its Globules are broken, or what figure Tun, from its Weight : But perhaps it was ne- 
renders them fit to paſs thoſe pores that are in the ceſſary ſo much Blood ſhould be ready there to 
ſides of the Veſſels, I leave to the Inquiſitive; joyn with the Chyle, (Fig. 6. +) for its better 
but we muſt return to our Tables, and firſt of that Mixture, before it reaches the Right Auricle of 
of the Syſtem of the Vena Cava. the Heart. D ; 5 
As the Arteries are known to export the Blood, I might here add the Deſcription of a Peculiar l a 
ſo the Veins carry it back again to the Heat; but Valve 1 lately diſcovered in the Lower Trunk J 
having already deſcribed their Extremities, wel of the Vena Cava, near the Right Auricle of the „ bl 
| 

j 

; 


—_— 
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come next to the large Trunks of wh Veins; and Heart; but the annext Figures have taken up too = 
here, as in the Arceries, we find the common much room in thoſe Copper Plates to inſert it: 


practice of Nature, in diſpoſing the Branches of For the ſame reaſon, che igures of ſome Contri- | 
Veins to diſcharge the Refluent Blood into the next yancegin the Arteries here mention'd, particularly _. 
adjacent, Trunk, and fo on to the Heart. As ein eee are ominted > Tha being whe | 
Arteries afford abundance of Inſtances of Checks occurr'd ro my Thoughts at preſent on this Sub- | "ks , 


viven to the Velocity of the Current of the Blood ject, which is not to be found (ar leaſt not com- 
through ſeveral parts, fo the Veins ſupply us with monly) in the Books of Anatomy: The greateſt 
a many Artifices to aſſiſt its regular return to the part of which have been added to theſe Papers 
ng; as well as to favour thoſe Contrivances in ſon their lying by me ſince the Graver began the 
me Arteriet, | | 1 2 85 a 8 £ SES 

The Trunks of the Carotid, Vertebral and Sple- Figures. | 
nick Arteries are not only variouſly Contor-. 
ted, but are alſo here and there Dilated. The 
beginnings of the Internal Fugulars have a Bulbous 
cavity (Fig. 7. H,H,) which are Diverticuli to 
the Refi Blood in the Sinuss of the Dura | 3 ; | 
Mater, left it ſhould deſcend too faſt into the Ju-| The Explications of the Figures. 
gulars. The like has been alſo taken notice of by 
Dr. Lower in the Vertebral Siaui s. The Splenick 
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has divers Cells opening into it near its Extre- FI G. 1. 
SY Mics in Humane Bodies; but in Quadrupeds the] , _- Fo | . 
2 C1: open into the Trunks of their Sp/enick Veins. | D Epreſents the Trunks and large Branches of 
5 The Spermatick Veins do more than equal the the Arteries, Diſſected from an Adult Hu- 
length of the Arteries or the Teſtes in Men; their vn Body, when diſplayed and dryed; as they arc ; 


8 


Taious Diviſions and ſeveral Inoſculat ions and their now to be ſeen in the Kepoſitery of the Royal Soci- 
Valves, are adwirably contriv'd to ſuſpend the ſeh). 353 | 
Weight of the Blood, in order to diſcharge it in-] 1, The Trunk of the Arta cut from the Baſis of 
Othe larger Trunks of the Veins; and were it ſthe Heart. | 1 | 
not that the Refluent Blood from the Teſes isa} 2. Thar part of it, whence the Coronary Arte- _ |. 
Podus to the Influent Blood from the Arteries, and|ry of the Heart does ariſe. | . | # RS 
fill leſſens ils current in the Tes; theſe Sper-] 3. That part of rhe Arteria Magna, where rhe 
matick Veins, like 2boſe of other parts, might Canalis Arterioſus of the Fætus Terminates ; 
ve diſcharged their Blood into the next adjacent 28 in an Adult becomes a Ligament. Vid. 
ſunk, + | 18. 2, 3. TOs | 
Who can avoid l de at the Art of Nature, 4. That part of rhe Axi/lary-Artgries, by ſome 


4 mary 
"COntriving the Veins that bring part of the Re called the SVelavian Arteries, The 
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2 The left Carotid Artery (in this ſubject it of Blood diſcharged, I was contente 


- 


| det — 
ſeems) ariſing from a Common Trunk with the | Wound be bound up, in the ſame manner ON = 3 18. 
Right Carotid and Axillary Arteries, as in ſome | been done before; omitring the Compreſs on te . 
Quadrupeds. | | Trunk of the Artery above, and adding a piece oc e. 
6. The Left Cervical Artery, in this Subject a- Deal-board, on which the Hand and Cubit were 20. 
riſing from the Trunk of the Arteria Magna, as faſtened, ro prevent any Motions of thoſe parts u. 
expreſt in a Figure given by Bergerus in the Acta as well as the Fingers: Three days after, the g. 22. 
Eruditorum An. 1698. pag. 295. But in all the plications were taken off, and little or no Blood . 23. 
| Human Bodies in which I have hitherto examined | appear'd ; but two or three hours were ſcarce .. 44. 
| theſe Arteries, T have conſtantly found them as ex- lapſed ere I was alarm'd with notice of a freſh 25. 
| preſt Fig. 2. 6. 6. : Flux. | The By-ſtanders being inſtructed in that A bottom 
| 7. The Arteries that carry Blood to the lower | cafe, to compreſs the Trunk of the Artery aboveths . 
parts of the Face, Tongue, Adjacent Muſcles and Cubit, they had thereby prevented no ſmall Efug. nach. 
| Glands, . | = . on of Blood, which muſt otherwiſe have hav. WH 77. 
| 8. The Trunk of the Temporal Artery, ſpringing | pen d: His Surgeon being out of the way, Ilad 28. 
| from the Carotid, and parting with branches to the Trunk of the Artery bare above the Wound 2. 
the Parotid Gland 9, and Temples 10, and parts as expeditiouſly as I could, being forced more WM 30 
Adjacent. | | than once to let looſe the compreſs above to diſco- 3. 
11. The Occiputal Arteries. | ver its Orifice by ge Flux of Blood. I paſted a nn this 
12. The Arteries that convey Blood to the Fau- Needle with ſtrom waxed Thread under the Ar. ditanc 
ces, Gargareon and Adjacent Muſcles. |tery, and made a Ligature on its Trunk, which MY 32 
13. The Trunk of the Carotid Artery cut lay concealed in the Interſtice of the My/cy/us Wl 32 
8 | off, before it is Contorted in paſſing the] Flexor Digitorum, and che Muſculus Uhnaris Flex. 34. 
Skull. | or Carpi;) bur notwithſtanding this Ligature on 35. 
14. The Trunk of the Artery of the Arm par- the Trunk of the Artery above the Wound, the 36. 
ting with Branches to the Adjacent Muſcles and] Blood ftill flow'd from the Lower Trunk of the 31: 
Parts. | Divided Artery, yet the Velocity of its Current palling 
| | * That patt of this Artery which is ſometimes was ſo much abared, that it ſeem d like Blool WM wn. 
| prickt in Letting Blood, and makes an Aneuriſma, | lowing from a Vein. I left the Wound withz 38. 
| in which caſe this Trunk of the Artery muſt be Digeſtive, and the part without hard bandage, of the 
| bared and firmly tyed above the Aneuriſma ; and if it being now five Weeks fince, I hear the Wound 39. 
it afterwards happens (as it has been frequently] is almoſt Cicatriz d. The Learned Dr. Harris 40. 
known) that the Flux of Blood to the Aneuriſma] was preſent at the other Operation, by which the penis. 
in the Artery is not very much abated, tho' the] Communications of the large Ttunks of the Arte- 41. 
Artery has been tyed above: The Operator in that] ries of the Arm were very evident. the Ha 
Caſe muſt make another Ligature on the Trunk! A Boy about eight years of Age, who came to 412. 
of the Arte below its Aneuriſma : Theſe Colla- Town with an Aneuriſma of the left Arm, upon leg. 
teral Communications of the Trunk of the Arte-] Bleeding 6 Weeks before. The Tumour was in- 43. 
ry at the bending of the Cubit, preſerve the Cir-| deed very large in proportion to ſo {mall an Arm. 
culation of the Blood in the Cubit and Hand, tho] After laying the Aneuriſma or Tumour bare, and 
the Trunk is totally compreſt both above and below ;| making a Ligature on the Superior Trunk of the 1 
and the fame Trunk afterwards divided between] Artery (in the annext Fig... ) 1 found, on 
thoſe Ligatures. Hence it is, if one Ligature| looſning the Compre/s on the ſuperior Trunk of 
made above the Wound in the Artery is not ſuffi-| the Artery, very little abatement of the Pulſati- 
cient, bur the Blood ftill pours out from below, on of the Aneuriſma ; I then paſſed a Ligature in 
che Patient will ſooner recover the Action and| like manner on the Trunk of the Artery below the H 
Strength of the Muſcles of the Cubir, than thoſe] Tumour ; bur notwithſtanding, the PU con- 0 
in whom the upper Ligature proves ſufficient ;| tinued, tho much abared. Ithendiſcovertd ano- filld \ 
the reaſon of which is obvious to any who conſi-| ther Trunk of the Artery, arifing from the lower lure, 
der that the Communicant Branches muſt be larger] part of the Tumour, on which alſo I made ano- gure. 
where the lower Ligature is required, then when] ther Ligature, and the Pulſation was then taken IS. 
the ſuperior Ligature only is ſufficient : Theſe] off. However, on cutting off the Surface of the Heart, 
Communicant Branches (as J have ſeen them in| Cyſtis or dilated Artery, and clearing it of the co- A,” 
ſome ſubjects) are here markt out in prickt Lines, agulated Blood, which was ſoon ſtopt with a com- when 
vid. the Figure. | | Ifmon Aftringent; I left the part without any o- comin 
While theſe Papers were lying by me, the] ther Ligature or hard Bandage. Ir is now eigh- tricle « 
two following Inftances happen d, in which the] teen Days ſince the Operation, the Ligatures on . 
Communications of the large Trunks of the Arte-] the Arteries are all come off, and the Pulſation of mal; 
ries of the Cubit and Arm were remarkable. The] the Artery of the Miſt begins to be very mani- ght a 
firſt was | feſt, nor does any Symptom appear that threatens W GC. 
A Boy of thirteen years, who, about three] Succeſs. 4 na, 
| Weeks before I ſaw him, receiv'd a Wound near| 15. The diviſion of the Trunk of the I D. 
the middle of the Cubit in which the Trunk of the] tery of the Arm below the Flexure at the Cu- 2. 
Artery (markt in the Fig. f.) was divided. The] bit. | | f dich 3. 
Sur geon who was firſt call'd had frequently bound 16. The External Artery of the Cubit, wf 8 Fetus 
vp the Wound, and put a ſtop to the ſeveral diſ-| makes the Pulſe, that is commonly felt neart from 
charges of Blood (which they told me did not | Carpus. RS 1 ter. 
amount to leſs than 6 or 9 quarts at times) but! 17, The Arteries of the Hand an | * 
not without a Compreſs on the Trunk of the Ar-| gers. | * 5. 
 Fery above the Wound. On another impetuous 5 g The 6, 1 
Flux I was called; but ſeeing no ſmall quantity Za 7. 


"2.1 08 


n this Subject, ſeem to ariſe at à greater ö 
{ Condiloide Proceſſes; where thoſe Arteries are 
received in two Sinus's of that Bone, which Si- 
7243 5 may alſo be ſeen in the Jaw-bones of other 
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18. The Mammary Artery. 
10. 19. The deſcending Trunk of the Arteria 
1 5 20. The Intercoſtal Arteries. 
J. The Arteria Ceiiaca. 
The Arteria Hepatica. 
23. The Trunk of the Arteria Splenica; 
24. The Arteria Epipibica Siniſtra. : 
25. A Branch of an Artery which paſſes to the 
bottom of the Stomach. 8 | 
16. The ſuperior Coronary Branch of the Sto- 
” 27. The ſuperior Meſenterick Artery, 
28. 28. The emolgent Arteries. | 
29. The inferior eſenterick Artery, _ Y 
30. 30. The Lumbal Arteries. " 
1. 31. The two Spermarick Arteries, which 


22. 


altance from each other than commonly. 
31. The Iliack Artery. | 
» The Arteria Sacra. 
\ The Internal Iliack Branch: 
35. The External 
35. The Epigaſtrick Artery. | 
37. Branches of the External Iliack Artery, 
ning to the Oblique Muſcles of the Abdo- 


men, 


of the Thigh and Tibia. 
39. The Crural Artery. 


4 Thar part of the Crural Trunk that paſſes 
be Ham. | . 
42. The three Trunks of the Arteries of the 


WS. . 
43. The Arteries of the Foot and Toes. | 


„ —— * — 
yy * 2 


FIG. 2. 


I 


PHE Trunks and ſome of the Ramications 
of the Arteries of an adult Human Body 
fd with Wax, to ſhew the Variety in Na- 
lure, and ſupply the defects of the former Fi- 
gure. ls 8 
T 1. The Aorta cut off at the Baſis of the 
cart. | 

A, The three Semilunary Valves as they appear 
when the Heart is in Diaſtole, and hinder the Blood 


ming back from the Arreries into the Left Ven- 


cle of the Heart. 
B. A Portion of the Trunk of the Arteria Pul- 
mne!zs, b, b. its divifion before it paſſes to the 
light and left Lobes of the Lungs. | 
C. The deſcending Trunk of the Arteria Mag- 
ng | 


D. D. The Internal Mammary Arteries. 
2. The Trunk of the Coronary ; cut of 
3.: The Ligamentum Arterioſum. which in the 
Fetus is the Canals Arteriqſis, and conveys Blood 
from the Pulmonick Artery to the Great Ar- 
tery. 
4. The Trunk of che Subclavian Artery. 
5. 5. The Carotids. 
6. 6. The Vertebrals. 


2 


38. 38 The Arteries chat paſs to the Muſcles 'F 


Glands. 85 
8. 8. The Trunks of the Temporal Arteries 
ariſing from the Carotids, giving Branches to 


Parotid Glands (9. 9.) and the Temples 


(10. 10.) Ge. 
11. 11. The Occiputal Arteries. 


| 12. The Arteries of the Faure, Gargare: 


on, &C. | | 

13. 13. The Contortions of the Carotid Ar- 
reries, as they paſs the Baſis of the Skull: Theſe 
Trunks of the Carotid Arteries in Dogs (like 


| thoſe I gueſs. of moſt Quadrupeds) are very 


much Contorted before they reach the Baſis of 
the Skull : On filling theſe Veſſels of chat Ani- 
mal with Wax, I found thoſe Branches of then: 


parts of the Lower Jaw, immediately under its 


Quadrupeds, but not in Humane Bodies. 


14. 14. Thoſe parts of their Trunks that paſs 


by each fide of the Sella Turcica, whence divers 
{mall Branches ariſe, and help to compoſe the Rete 
Mirabile; which is more conſpicuous in Quadru- 
peds than in Humane Bodies. 
15. 15. The Contortions of the Vertebral Arte- 
e where we find their Trunks conſiderably di- 
ate 5 e 

16. The Vertebral Arteries, as they aſcend on 
the Medulla Oblongata towards the Annular Pro- 
ruberance or Pons Varoli, : 
17. 17. The Communicant Branches of the 
Vertebral and Carotid Arteries. 


FIG. 3: 


I Chooſe to place this Figure on the Copper Plate 


of oneof the Trunks of rhe Arteries of the 
Tibia (diſſected from the Leg after Amputation) ra- 


ten on the Original Table of this Scheme of the 
Arteries. | 


Pulſificus Sangus de Cordis Ventre ſiniſtro, 
f Funditur ut Corpus nutriat hiſce vijs. 


this Third Figure, it will be neceſſary to let you 
know that Mr. Stringer was in his ſixty ſeventh 
Year when this Artery was taken from him, and 


near twenty years before loft the uſe of both his 


Legs; and in that time he had been ſo perſecuted 


with Convulſions in them, that neither Leg was 


free a quarter of an hour together, whether Slee- 
ping or Waking. At length one of his little Toes 
mortified, which was taken off by Mr. Goldwyer, 
an Expert Surgeon of Salisbury; not long after 
more Toes of the ſame Foor followed 

Fate: The Convulſions following that Leg 


ſtronger and quicker : Thar part of che Foot next 


the Toes became tumid and inflam'd, the Tumour 
exrending it ſelf above the Maleoli: A Sinuous 


7. 7. The Arteries which paſs to the lower 


Ulcer paſſed by the fide of one of the Metatarſal 
A 7 Bones 


parts of the Face, T ongue, Adjacent Muſcles and 


which mo to the Brain, firſt clipping the hinder 


18. 18. The Arteries of the Brain diſplayed. 


ther chan the following Diſtich, which I find writ- 


Before I explain the Letters of Reference of | 


e like 


ther I brought ro Town, 


©.» i *+ 
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= 
. a PR , % 1 has hs 
a K : — Auer 
0 . % ** * Po. 7 
A R | a 
„ „ — * 4 Why» 


ro paſs my Probe into one of them 


with ſome oppoſition, I ſuſpected 1 had miſtaken | 


ftump, yer the other Foot and 


* . | e like has b 
ken notice of in the Limbs : as been ta- 


diments in their Canals h 
Cauſe of Mortifications of particul 
the Inſtance above- mention d ; IT 


green not very ſwift, and its beginn; 

external Cauſe; the S os | LY 
ogg Apr «wg 

eg, (or of any other Limb) are f, 

may well ſuſpect the like nfo an ek 
which probably happened in the 
mention d; for tho no Gangree 
T 
Mortifie about 6 Weeks after the ks 5 
did the Parts about the Hips, which 
preſt in Laying or Sitting, before he expir Cc. 


putation, ag 


+». 
3 


FI C. 4. 


Epreſents the Extremities of the Blood-Ver. 
ſels, as they appear while the Blood is paſ- 


1;ting them in the Omentum of a live Dog, view'd 4 


with a Microſcope. 1 | 
A A The Branches of Arteries, and B. B. 
the Veins which Afociate. CC their leſſer 


Branches where they paſs from each other, and 
are United ar their Extremities. «+ | 


T16;9 - 


ral State; but the ſides of rhe Arteries were grown 


Bony or Stony; having cleard two of their 


Trunks, I left one of them ar Salisbury, the o- 
and is here Fi- 
gur'd. 1 


A. The upper part of the Artery cur off in 


me Amputaxion of the Leg; from A to 


B. The Trunk of the Artery diſtended and | 


dry'd to ſhew its Canal. ra 
C. That part of the Trunk of the Artery which 
was ſo contracted by rhe Putrefaction or Oſſifica- 
—_ that a Probe would not Paſs its Canal; from 
to 6 3 a, | | 
_ D: The Trunk of the Artery opened and expan- 
ed. : Tow 
EE The Putrefactions or Offifications in the 
ſides of the Artery, x. 
FF Their ſpecks in the lower part of the Arte- 
ry, not fo large as in the upper part, and placed at 


greater diſtances. 


* a Sc. The Ranches ariſing from the Trunk of | 


the Artery, © 


* 


G, A Proportion of the Trunk of the Artery 


of the Arm above- mention d. 
H The ſides of the Artery very much thickned, 
whereby the Diameter of its Canals was ſo much 
Diminiſhed that the Probe © 
I. would not paſs it. . t 
The Offifications in the Coats of Arteries have 
been frequently obſerv'd, eſpecially in their large 
Trunks within the Cavities of the Thorax and A- 


| Repoſitory of the Royal Society. 


when living. 


— 
* 
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FI G. 6. ! 


TH E Trunks of the Vena Cava, with their 


Branches Diſſected from an Adult Humane 
Body, done from the Original Scheme in the 


AA The Orifice of the Vena Cava, as it ap- 
pears when cut 
Heart. 85 EL me 

a The Orifice of the Coronary Vein of the 
Heart. 


Vena Cava. | 


theſe Trunks, which is contrary to their Poſi- 
tion. | | 


D D, The Subclavian Veins: 


I. Tharpartof the Left Subclavian Vein, 1 
the Thoracick, Du enters it, and diſcharges ic i 
of irs Chyle and Lympha, © 1 


ny 
nnn... 


3 Or that ſuch Impe- 1 | 
ave been found N . 
145 as in 
Shafesbury, he living in the Neighbourhood of that] but the like has often happen d in 1 ple BY 
eſpecially where we find the Progreſs of che Ch. z 
hich L 
hen the Arteries of 5 


of other parts 3 F 
Inftance I now Wl 
n came on the 
gan to 


were Com- 


T H E like appearing in the Meſentery of a Dog 


D, D, The Areæ, that are here viewed with i 
the Microſcope, as they appear to the naked Eye. = 


from the Right Auricle of the | 4 


B. A. The Superior, or Deſcending Trunk of the | ; | 


C, C, A, The Inferior or Aſcending Trunk ; ſo | : | 
diſtinguiſhed from the Motion of che Blood in Wi 


b. The MW 
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domen; but I don t remember the 
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The Superior Inrercoſtal; Vein. 
16, The Internal Mammary Veins. 
F. E, The Right and Left Viack Branches. 


6. E, The External Jugulars. „ ene 
E., H, The Veins which bring Blood from tlie 
wee Ja w. and its Muſ cle. 
11 The Trunks of the Internal Jugulars cut 
Fat the Baſis of the Skull. ; 9 
f The Veins of the Thymus and Mediaſti- 
Wh _ ; 
24 g. The Veins of the Thyroid Glands. 

h, The Vena Sacra. 

i, The Internal Hiack Branch. 

k, The External 

E, K, The Occiputal Veins. 

L, The Right Axillary Vein. 

M, The Cephalick. 

N. The Bafilick. 

0, The Median Vein. 

p, The Trunk of the Veins of the Liver. 

Q, The Phrenick Vein of the left Side. 

N, The Right Phrenick Vein. 

r, A large Vein from the left Glandula Renals 
and parts adjacent. 

5, The Left Emulgent Vein. | 

T The Right Emulgent, in this Subject very 
nuch lower than the Left, which is not u- 
ſul, Fo | | 

VV The two Spermatick Veins  _ 

XX Two Communicant Branches between 
the Aſcending Trunk of the Vena Cava and Vena 
Ages, by which the Wind paſſes into the De- 
leading Trunk of the Cava, when we blow into 
the Aſcending at A. P. C. tho the Trunk at A. A. 
and C. is firmly tyed on the Blow-pipe. | 

* An uncommon Branch between the lower 
2 of che Vena Cava and the Left Emulgent 
g 


ry 


. | | 

A Vein which brings Blood from the Muſ- 
"a of the Abdomen into the external Iliack 
—_ | | x7 

z The Epigaſtrick Vein of the Right Side. 

| The Vena Saphena. | „„ 
The reſt of the Branches here diſplayed common- 
ly differ ſo much in various Subjects, that the 
particular Deſcriptions of them (which none but 
the Operator who Diſſected them could pretend 
„be Maſter of) would be perhaps as uſeleſs, as 
tedious to repeat: Wherefore I paſs ro thoſe 


Onfiderable venous Trunks which are wanting | 


in this Scheme. 


the Brain from the fer; where the Fifth Sinus" 


4 


Dm ene ah, N. n er. 157 
e e paſſes, which are herefdryed and 0 LI 


B. B. The ſecond Peri of the Bua Mater! 


which ſupported the hindermoſt. pat ts of the 
Ek. The &. d Leit Hiac Lobes of the Brain, and defended” the Cerł- 
PF, The Internal Iugular V eins. 


' » 


bellum from being preſt by rhoſe parts of the Cet. 


214 & Call) ©4915 . 
CA portion of the Dura Mater remaining to 
the Longitudinal Sinuu m. 3 3h 
D. P. Several Trunks of the Veins of the 
mp cut off before they enter the Longitudinal 
IMUS. ' 

E E The Longitudinal Sinus's. ' 
F F The two lateral Sinus's. 
G The fourth Sinus. | | 
7 The Veins from the Plexus C horoi des. 

H The Bulb; or Diverticuli at the beginnings 


of the Internal Jugular Veins. 


II The Internal Jugular Veins: 
KK The Trunks of V eins, which bring Blood 


from the lower Jaw and parts adjacent. 


FIG.8. 


* 1 E Trunks of the Vena Porte diſſected 


and diſplayed; done from the Original 
Scheme in the Repoſitory of the Royal Society. 

A A The Branches of the Vena Porte freed 
from the Liver. es 
a The Umbilical Vein. 
B The Splenick Branch. £ 
C C The Meſenterick Branches which are gon- 
tinued from the Inteftines, | 

b. The Trunk of the Vena Pancreatica, 


num. F ; 
c. e. The Vena Gaſtrica dextra Coronaria Su- 
perior. 


D The Superior Coronary Vein of the Sto- 


mach of the Left Side. 


E The Inferior Coronary Branch of the Sto- 
mach of the Right Side, and | 

F The ſame Coronary Vein of the Left Side 
removed from their proper Sciruations ; from 
theſe two laſt are continued the Vena Epiplocia 
Superior dextra 1, and the Siniſtra 2, with the Me- 
"FE Rs | | 8 
G The Vein call'd Vas Breve. 
d The Vena Duodeni. 


FI G. 7. 
3 
Ome of the large Trunks of the Veins and 
their Sinus's within the Skull, with the Be- 
flanings of the Internal Jugular Veins, filled with 
Wax, and dryed together with the Falx, &. 
The Extremity of the Falx cut from the Cri- 
fa Galli. 
a2 Its lower Limbus that touched the Corpus 


H The Vena Hemorrhoidals ariſing from the 
Reddun and Anus, in this Subject emptying it ſelf 


len the lefe ee Beanch : b in other 
Bodies (and particularly in a Preparation of theſe 
| Veins, which J have now by me) I find this Trunk 


of the Hemorroide Veins ending in the Ramus Sple. 


nicus. 


The length of the Trunk of this Hæmorroide 


Vein, and its Progreſs under the Inteſtines, ren- 
ders it liable to be compreſs'd, and its Refluent 
Blood retarded ; whence irs Branches in the Inte- 
ſtinum Rectum and Anus, become diſtended with 
Blood, and cauſe the Hemorroides Cece and A- 


perte ; which are frequently attended with Ap. 


humations in the Anus and parts adjacent; which 
Diſorders are the more incident, not only becauſe 


lalgum, as it divides the Right Hæmiſphere of 


theſe Hzmorroide Veins (like the reſt of the 2 
| | ches 


which receives Branches alſo from the Duode- 
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ches of the Vena TT are. . an and the 
Blood has an Aſcending in them, as; 
alſo that the long Trunk H , 4 only expoſed 


to 8 n made by rhe ati in in doch 
oy particularly, the Uterus in omen in 
11 


time of ien, eſpecially near the irth, ſo 
Compreſſes this Trunk, chat its no L we 
find Women more afflicted with the Hemorroides 
at that time, than at any other. Nor are the 


Inſtance I was acc 
meſcence proved 


dominal Teguments were 
the Gentlewoman recovered 


ent Veins ens tht pan 


them, A 


K d Legrand os with ld. 2 
0 e 8 an hs become ; ö 
Limbs are ſo frequendy ſwoln ; j We and thoſ ; | 


rion of ſome) on the ha | 
Children, | "ory Savoy of no lng 
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A New SEX TANT for Artronomical 
Observations made for the Obgervatory 


in Tr. Coll. m Cambridge by AT Tohn Rowley. 
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the way of unequal Diviſions, uſed by Hevelius ; ſo that the Ang 
of thoſe ways, as well as be found by the Revolation-Work, 
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The Deſcription of a New SEX TAN 7 lately made 


for the Obſervatory in Trinity-College, Cambridge, 
By Mr. FOHN ROWLEY. 


4 4 4 Iron Barrs, ſet edge and flat-ways, compoſing and framing the Body 
of the Sextant, whoſe Radius is Five Foot. 


b b Are Two Telleſcopes, the One fix d on the Right Edge of the Sextant, 


from which the Diviſions on the Limb are numbred, and the other 
moveable with the Index. 


cc Two large Braſs Semi-circles on the Back-ſide of the Sextant, which by 
Nuts and Screws can bring the Inſtrument into any Poſitioa in any 
Plane, Horizontal, Vertical, or Reclining. 


d d The Place of the Croſs- Hairs within the Telleſcope, which are made to 


be moved ( from the Out-ſide) for the better adjuſting them to the 
Inſtrument. „ 


e The Revolution - Work, which proves the Index gradually ( by the help 
of a — and ſenſibly ſhews its Poogreſs, to the thouſandth Part of 
an Inch. 5 TY 


F The Centre of the Inſtrument, from which a Plumb-Line falling on the 


Line (i) at the lower End of the Right Edge of the Sextant, takes 


Diſtances from the Zenith, 


g Is another Centre, from which a Plumb.Line falling on the Line ( 
takes Altitudes from the Horizon. 5 


ls the Braſs Limb of the Inſtrument, being Diagonally divided into every 


5 Minutes, and by proportional Parts on the Index, ſhews every 10 


Seconds. 


t Is a Lignum- Vi tæ Axis, upon which the Sextant turns ; and is made ſo, as 
to be plac d either parallel to the Axis of the Equator, or of the Horizon. 


m mn Is a Contrivance by the Motion of Wheels, Nuts and Screws, ſo as to 


make the whole Sextant move anſwerably to the apparent Diurnal 
Motion of the Heavens. ” 


nn Three ſtrong Iron Feet, fix'd to an Iron Collar, to hold the aforeſaid 
Axis (J.) 


D 0 Are Three Pieces of Timber, to which the Iron Feet are ſcrew?d, and 
which ſerve to compleat the Pedeſtal of the Inſtrument. _— 


p An Arch of Iron, which ſhifts the Axis (J) to its Paralleliſm with either 
the Axis of the Equator or Horizon. 


The Limb of this Noble Inſtrument is very accurately divided, Diagonally, and by 
le may be taken either 
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Bonnets. 


Na vigat ion and Sea-Terms. ? Boom, 70 N 
-| Bow, I 
A. _ | Bower, 

Baft. Bowlines. 
Abaſe. Bowling, 
Affretamentum. 7 Bowling Bridles. 
After- Sails. Bovling Knot. 

Aloofe. 1 Bowſe. 

Admain. Bow ſprit. 
Anchor. | Bowſprir Ladders 
Anchoring, Boy. 
Ancient. Braces. 

Animated Needle. Brackets. 
Armed. Brails. 
Armings. Brakes. 
Avaſt. e 
Azimuth Magnetica reaſtfaſt. 

. agne ; * Breaſt Hooks. 
Back- Stayes. Breaſt Ropes. 

Baile or Bale. Breechings. 
Ballaſt. ; Breeze. 

Barco Long d. dj I Brigantine. 1 
Bark. Brooming. 

Barr of che Port. Bulk of a Ship. 

Bay. Bulk.-heads. 
Beacons. Bunt of a Sail. 
Beak-head. Bunt Lines. 

Beams of a Ship. | Buoy. 
mr © I Burton. 

Be : 1 I Butt. 

Belander | : | Burrock of a Ship. 
Belay. ag] Bylander. 

Bend. 4 C. 
Bends. Cable of a Ship. 
Beneip d. Caburns. : 
Bertying of a Ship. Calking or Cauking. 
Bildge. Cambring. 

Bite. Cap. 

Birth. Capſquares. 
Bittocle. | Capſtand. 

Bitter. Cardinal Points. 
Bitts. Careen. 
Blocks. | Carling-Knees. 
Bluf-headed. Carlings. 
Board. f 8 

a Caskets. 
Pepe: | Caſt a Point of Trave cle, 
Bolt-Rope. | Catharpings. | 
Bolts. Cart- Holes. 
Bomb Ketch. Chafe. 
Bon Grace. | Chain-ſhor, l 
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Chain-Wales. 
Chains. | 


Chaloup. 


Charts. 
Chale. 


Guns. 


Of a Gan. 
Cheeks. 


| Cheſt-Rope. 


Cheſt-Trees. 


| Chevils. 
- | Clamp-Nails. 


Clamps. 


_ | Clear. 


Clew. 

'Clew Garnet. 
Clinch. 
Clinch- Bolts. 
Clinching. 
Cloathed. 
Cloſe Fights. 


) Cloy ed. 


I Coach. 


"= 


Conn. 


Cook - Room. 
Cordage. 
Corporal. 
Counters. 
Courſe. 
Courſes. 
Crabb. 
Cradle. 
Craft. 
Crane-Lines. 
Crank. 
Cringles. 
Croſs-Staff. 
lack. 
Piece. 
Trees. 
Tree-Vard. 


Crow - feet. 


Cubbridge- Heads. 
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Cuddy. Foul. | Howker. 
| Culverraile. | Water. | Howſed, 
| Can. .- | Founder, Howle. 
| Currents. Free. if 7 Hoy. 
| Cur a Feather. Freſh Shot 1 £% Hoyle. 
| Cur-Warer, Frigat. Fry Hulks, 
| Frigatoon. Hull. 
A : % 7 
| 5 es: | 11 \ 5 | 
mers Bye, 0 1 
| Reckoning, Iron Sick. Ke 
| Riſing. Jury Maſt, 
= - | D ik Water. FIFTY 1 
1 | ead Ropes. as 
| BED | Deck. : 8 K = by . 
| Deck-Nails. Galley. 
1 Declination of the Compaſs. | Gallery. 
j Deep Sea-Line, . ... 1-1 bþ 
| Deflection. Zl een Way. we” 
| | Departure. Ib Garboard Plank. 0 
| Dipping-Needle. e Strake. 3 : 
| Diſtance run, As on Garland, 1 5 
| | Dock. - ___- þ Garner, | | EKevels. 
| Dogger. 7 ONS Gate of the Sea. _ | Knave Line. 
Doubling a Cafe. _ | Gift-Rope. -|KRneck, © * 
Drabler. - © Girding-Girr. IEKnees. 
Draggs. 8 Goaring. EKnee- Timber. 
Draw. _ - e Gooſe- Wing. FEVCCo Knertles. 
Dritt-Sail. nF "I. Knights, 
Drift-Way. £1697 = 01 ratings. Knots. 
Drive. | -- -_ - | Graving. 5 | ; L: 
Duckup. © [Þ: Grear Circle Sailing.  - Ladders. 
; E. Is Eripe ofa Ship. Land, full. 
| Earing. ee, e 2525 
| | Eaſe. F Cond Tackle. as lock'd. 
1 | Eddy. e J ſnut in. 
= End for End: DOTS | Grounding. 0 . * 
ö Entring- Ladder: I ;Gudgions. 1 Langrei Shot. 
Eye. „ Gueſt-Rope. 7 3 2 Lanniards. 
. tA iGulph. _  .--*\\Lanniers. 
Fack. * ———4 Gunnel. N Larboard. 
| Fake. mme en Neem. Large. 
Fall. 1 Gunwale. in i ee. 
Fall off. I Guy. „ een * 
Falls. | £454 | Rope; c. - eee 1 
Faruielling. 9 4. H. 4 Lasking. „ 
ö Eaſhion Pieces. Aich Hail. FO J ET TI 
—_— I Halliards. da Latitude. | . 
Peaxing. I HFandſpike. 5 ee of a Place; - 
| Fend. 2.5 a Harpings. £64 185 Launch. 
Fenders. „ Harches. +1 Lay the Land. | 
Fidd. Rin ae 1 Hatchway. 8 I Lead. 
File Rails. 5 | Hawſer. Pas s id mung 3 
Fiſh Block. I Hawſſes. ee „ 
| Fiſhes, -.3:111:5 # Head-Lines: Hf 5277506: * Shore. Nei 
The Fiſn. 3541 Sails. eee, Ts "3 3505 
Flags. ; II. % the Helm: 2 
Flair. | { Heave. we 15 
Flat. Heel. | ©: ROI 4 ward. Trane 
: Fe, _ 4 Heliſpherical. Shore. 2 
1 Floor. em. TER Fang. MIS 
Y Flotſon. | I Hitch. Leetch of a Sail. 3 
i Flown Sheets. : I Hodometrical Method a offnding Lines. | p: 
| Fluſh. I L ongitude. Legs of the Marnets, 
l Fly-Boat. 2 Hoiſe. | _ Let: fall. 
1 Fore- Caſt le. 25 85 Hold- off. I Lie under the Sea: 
h Foor. | LEES Hoordings. : 1115>4 Las. 1 
Cocks. 8 1 Hooks. Lights. 20 
M.,aſt. ee, | Horle, ILimber Holes. 1 
| b | Hounds, . 1] Locker, Re” 
UPS: Ts: Log. 


Lo | 8 ate | N N 5 
Long Boar 1 Plain N. | Rudder = TULL 
Longirude. 5 | in ope. 9 
Look, : 1 * Rumb. ** | 
ooks:; 4 e. 
of a Ship. © | Poinr of the Compaſs. EE... ay 
N Tackle. 8 the Cable. — 
. S, 
Lok Dae: or lag. Runner. 
Loop Holes. Port Nails. | $4; 8. 
Lozodromicks 3 — — . | 
un. ö . ' . 
Tuſt. 3 Helm. 1 Sailing of a Ship. 7 
7 
Manat e Preſt Kl. F | Scoper-hele. 
. 8 — 3 
. C . 
1 — Proper Navigation. Sea Gate. 
Marine. Proviſo. : Sea Quadrant. 
Spike 1 eee & 8 T | 
Martners, * : | row. | | LEams ot A Ship, 
= | 43 | Seizing 
atts. 2 
0 Pump- Brake. | 3 
Mercarors Chart. . Val — 
Middle 1 Purſer. 25 | er a 
Mid- Ship Men. 1 Puttocks. 1 — a Deck. 
Miſſen Maſt. ends | Shac 
Mizzon Maſt. Quad Q. — 
| Þ ; - Ea : : 
r | = — | Shank. 
Murderers. dead COT ing. Seer Aok 
Navigation. g . | Quoin, | 5 Shanks. 
Nautical 2 | SN 5 — 
- Compaſs, Rake of a Shi | Sheets. 
dect, alf. b de Nude Sbiſters 
N „ I Ram. head. er. | Shivers. - 
_ Tides. | ee | | Shoale. 
Tas | |Shor of 2 Gabl | 
F a 
ing Archiredhure, ö | -p—qgy Shrouds. _ | 
b | Signals. 
Nocturnal. |} E 3 
Oakn O. Reeve. Skarfed. 
O _ Rends. Skuppers. 
Obligu S l . . * 
e Sailin 1 i eepers. 
Obſervation. s . 1 os Ship. Sling. A 
Qffin or _ "= 8 Slope. 
Off. ward. 11 1 Smack. 
98 | | pe e 2 * a 
odromiques. | | 5 match Block. | 
Over-Rake. * $ | i 269-7 ang and Tide. Sound. 
Out-Licker. portiſe. Sounding. i 
pal P. Riders. | Spell. 2916 
85 ler. Riggin g. Spent. 
arallel Sailing. Right Sailing Spikes. 5 
Parbuncle. Right the Helm Spiking the Ordnance: - 
Parcelling. Riſing Timb 5 | Spindle. 
Parrels. Rifings. ers, Splice. 
32 — Ropes, their Names: _ | 
aſſarado Rope. Rope Yarn pooning. 
Paunch. Round - houſ Spring a Maſt. 
Pawle. {Round in I 4 Tices. 
P ay ing. N R other Nails | Spun- -Yarn. 
Peek. | Nowe : Fpurkets. 
Pillow. Row "A Squadron - 
Pink. Rud = Stanchions. 
Pinnaea * Standing Part of the Sheer: 
Standing 
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An Alphabetical of N D. E * 
Sanding Ropes. 1. Trunnions. ants — Quadrant. yy 
Part of the ne Truſſes. | 3160) WM. Calendar. 

Starboard. Kenn A Tuck. 1118 Azimuth Compals. + ' 

Stays. N ohe . «9.21 
Steady A Vale an I Back-Staff. "= 
Steer. I | Vane. "#770 47: Ball and Socke. 
Steera ge. Variation. ] Beam Compaſs. 
Steeve. I Veer. I | Bow. ln 
Stem. 3 | Viol. p $7) 2154 | Box and Needle. Ano. 
Step. Unmore. I Brachiolum. 0 to. 
Stein. 8 | ; IB Burning-Glaſſes. 
Stern- faſt. 935 IWaft. -:207 | 3 50 9 

* Poſt, 1 Waggoner. CHE not Characters Mathematical 111 
Steward of a Shy. . 150 Wake. I Chords. 1} 
Stirrup of a * | Wale. | I | Chronometers, | 
Stoaked. ' | Knorr. J | Circumferenter, 6) ihe ds 
Stocks. vena. I Clepfydra. M rig 
Stopper. 585 - | Walt. rot” 7 | Compaſs Dial. 
Straits. 2 | Wapp. I | Croſs-Sraff, gat! 
Streights. 1 Warp. eine denon D. ie 
Strake. : Waſt. I | Decimal Scales. 
e Boards. I þ Declinatory; * ee ee 
Stream Anchor. Cloaths. g ett Declining Dials gin n o 
Stretch. 1 Trees. d | Demi-croſs: | 2251 % 
Strike. Watch. bs Diagonal Scale. 
Studding. ] Glaſs, 5 Dialling Globe. 1854 
Surge. Water-born. 99779 Scales. 

__ Swabber: atk, Line, | Sphere. 

Sweep. Shot. Dials. 0 
Sweeping. | Way. 1 Diopter. I ai 
Swifters. - | Way of a Ship. oy Direct Dials: Sr 1 OSS 
Swilting of a Boat. ear, Double Horizontal Dials Ano 

| * We Weather Coyle. Draught Compaſſes, 1G 

LE. os 5 | Sage. : 1 | SH 1 
Tack, Weight. I Elliptical Dial. 

about. ; Wending. 15 Engyſcope. f 

Tackles. | Whelps. Equated Bodies of che Lines”! 
Tafferel. | Whip Staff. „784 Equinoctial Dial. 37000 
Take and Leave. Whoodings. 5 Erect Direct Dials. 
Tally the Sheets. Wind Taught. Belt 3] Ere Declining Dial 0021; 
Tampkin. ' ., | Windin men 2594 2.11 „ 291 1 405% 
Tampion. „„ - | Windla 5 Fore· Scaff N ine, 
Tarpaulin. I Wood and Wood. 251181 G. nl. 
Tartane. Worming. 15 5 8 ion: leh 
Taugght. Woulding. 1 145571 Gunter s Line. | TEMA. 
Taunr. Wreck. 3-498 Quadrant. 
Thaughts, Wrack. 79 Scale. 
Thoughts. Wright's Sailing, >a H. emit? 
'Thowles. q 'F. "$54 1.5 Half Tangent Een * 21.0 
Tide. Yards of a Ship. 1 Heliſcope. gf, 100 

Ties. Vare. I Horizontal Dial. ; 129104, 
Tiller, | Yatches. Hour Lines. zune) ED eite) 

Tire. N Laws. Hygrometer. K 
Tite. | oke. ee Hygroſcope. 408 0 
Top- 8 ir en | Hydroſtatical Ballance, _ 

n 1 | — — | J. J U 
Maſts. | Jacob 0 
Ropes, 1 9 and Pliloſip wed 8 0 
Topping the Lifes. i Inſtruments, and 222 1 i Jad 
Tornade. Mathematics. Label. mote? 7 

Tow. r. Level. „aAnticht 

Trail Board. -A. i Leveling. lia. 

Treenels, Olipile. Limb. l 

Treſſel Trees. Air Pump. Line of Numbers. 2% 160 

Trie. b Alida da. Line of Lines. lle“ 

Try. Almacanters Staff. | Solids. oe EO 

Trim. Analemna, i Superficies. ers 

Trip. Anemoſcope. ;t Chords. wiv; 

Triſe. IAreometer. 4 Secanrs. 1 

Trough of the Sea. Armillary Sphere. | £4 Metals. . [115 

Trucks. . b 21102 
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10 5 g 
26k M. 4 4 Wh — 
Maps. 0 N 1 
Meſolabium. ? | D. 
Micromerer. 1 Dactylonomy. 

Mine =_ N — EG Numbers 
Microſcopes. „% Et Ie RR ecimal Fractions. 
Millains.” Ari bmetick and Algebra. er n 
. | B enominator. | 
Needle. II Depreſſion of an 8 
Neper's Bones. _ j* Abſolute Number. | Difference, Equation; 
Nocturnal. 9 bundant Numbers. Digits. 
Numbring Rods. Yn Addition. ; Diſcontinual Proportion. 
„ * of Logarithms. Diſcrete Proportion. 
Paraller Ruler. A of Vugar Fractions, anti 
parallelogram. ls of Decimals, Dividend. 
perambulator. | ! 1 5 Dividual. 
perp endiculum Chronometrum. NWA K 8 Diviſion. 
Plain Scale. | MT A * 2 in Decimals. 
* Table. | N N Bk. Fractions, 
OW. a ; ol Logarithms, 
Plumb Line. 1 by Logarithms. 
portable Barometer. A 0 ol Proportion. 

Protract ing Pin. . 1 3 | 

: edial. uplicate Proporti 
3 Scales. Amiable Numbers Election. ; : 
FOE _” 1 Infinites. Eminential Equation, 
Quadrant. A8 155 an h Equations. 

Triangular. Sarichm. Equimultiples. 

. Approximation. Even Numb 
Quadrat. 2. Arithmetick. Evenl wy 
Quadrant of Davꝶ. e 6a venly Even, 
Quadrature Lines. richmetical Complement, Odd. 

1 ONE Progreſſion. Evolution. 

Reducing Scale. LSD. Exegeſis Numeroſa. 
Refle Ring Teleſcope. Artificial . a arp of che Ratio, 
Regularor. ; FRimed; . 3 xponential. | 
Ring Dial. | | B Extraction of Roots. 

Rule Sliding. * 855 2 — 8 
Re mb Scale. 72 Tas Icul . O. 3 ü Factors. e 

: alculus eee, Falſe Poſition. 

11 1 | Its, Fellowſhi 
Satellite Inftrumenr. C ARES © CLOWN, 

Scales. eee SLES — Numbers. 
Proportional. 11 Carar P | Harten, 

Ser 5 5 (Central Rule. „ e ee 
egments. | haracteriſtick of a Logarithm. B 

i 1 8 Quadrant. ee Algebraical. | Sexageſimal. 

8 . 8. AR 
Sliding Rule. Circular Numbers. AGE; 

Square, Chmacterical Year. Geodetical Numb 
Station Staff. Coefficients. Golden N nt 
Statical Baroſcope. Combinations. Rule = 
ee e e e Commenſurable Numbers. | H. | 
Superticies Line. Common Bi | {Res ID 
Surface Line. —— of Proportion. | Surds: - ; 

ee ompound Intereſt. Homogeneum Co araricniy 
Tangenr Lines, : Quanriries. THER". we mparationis. 
bn 8 Numbers. fe y 19 17 | 
eodolite. onſequent. | | 
Thermometer. | Conſtruction of Equations. — rol 3 _—_ 
Thermoſcope, Continual Proportion. Incommenſurables. 
N 4 Staff. 8 of Equations. Incompoſite Numbers 
Travelling Barometer. Colle. Index: - © ö 
Triangular Compaſſes. Co:lick Quantities, Ineffable Numbers. 
Quadrant. Croſs Multiplication. Infinite Series. 
| 1 Cubick Equations. Integers. 
Univerſal A Dial, Cubical Number. Intereſt, 
. Cubocube. | Interruption of Profostion, 
Way- Wiſer. Cypher. Inverſe Pro ee 5 
W N 
heel. Involution. 


Irrational 
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F Numbers 
Iſomeria. 4 | 


Lateral Equation. 

Laws of Chance, 
Like Signs. 

Quantities. 

Linear Numbers. 

Literal Algebra. 
Logarithms. 

Logiſtical Arithmetick. 
Logiſticks. T1 


Magick Squares. 
Medial Alligation. 
Millains. 
Mix d Number. 
Multinomial. | 
Multiple Proportion, 
Multiplication, 
Mulrtiplicaror, 


Negative Quantities: 

8 Signs. 
Neper s Bones, 
Numbers. 
Numeration. 
Numerator. 
Numeral . 5 
Original Equations. 

P. 
Paraboliſmus. 
Parodical Degrees in/an n Equa- 
tion. 
Partnerſhip (4 Rule, 115 
Part Proportional. 
Plane Number. 
Permutation of Quantities. 
Paß. 
political Arithmerlck. 
Polygonal. by 
Polynomial Roor. 
Poſition (Rule.) 
Poſitive Quantities, 
Powers. 5 
Practice. 
Prime Numbers. 
Product. rs 
Progreſſion Arithmetical. 
Geometrical. 

Proper Fraction. 
Proportion. 


2 


Quadratick Tearing. 
Quadripartition. 
Quotients. 


Rebate. 
Reciprocal Proportion. 


| Reduction. 
of Equations. 


Decimals. 
Vulgar Fractions, 
| Money. 
Renewing of Leaſes. 
Reſidual Root. 
Reſolvend. 
Reverſions. 
Root. 
Binomial. 


Rule of Falſe. . I Active Principles. 
| Three. «($14 Ad Octo. 27 
| S.  Eolipile, £13914 

N ans. Ether. COIN 

eries Agitation. 1] ai 

Sexageſimal Fractions. Al, oral 

Similar Plane Numbers. is Reſiſtence. mn. 

Solid Numbers, 5 its Weight. wo 

Simple Quantities. I AAir Pump. 

Solid Numbers. Airy Meteors, 

Species. I Alreration, 

Spherical Number. Ambient. 

Square — . Anacampticks: 

| oot. Anemoſcope. 0 0 

Subduction. | Animation, een 

| Subduple Proportion. Animals. 395 Fenn 

Submultiple. | Animalcula ' - be: 

Subſtitution. Antidiluvian- 

Subſuper Particular. | Antipathy. 

Subtraction. * Antiperiſtaſis. | 
in Algebra, ATA hex. 421770 
of Indexes. | Aporhes's. \ 

Integers. Aquatick. i % Ria 
Logarithms. Architectonick. bay 
Vulgar Fractions. Areometer. 
| Decimals, | Argyrocomus, _ 
1 Proportion. Armed Load. ſtone. 
um. Asbeſtine. | 
of an Equation. | 3 | 1 

Superficial Numbers. ' Atmoſphere! - D 

eee eee alpha 1 of Conſiſtent Bodies, 

"264 Snag Atome. b 

urds. Attraction. 

6 Attrition. 

Tarif. OS | B. 

Terms of an Equation. 34  Balani. 1 
Proportion. Barometer. 

Tetragoniſtick Calcuuls. | Wheel. 

Tranſpoſition. 5 | Bile. 

Trinomial Root. | Biolychnium. 

Tripartition. Bivalve. 

Blackneſs, 
Variable Quantities, ; Blood.” 
| Vinculum, þ Body, 
Unciæ. . - | Bolonian-Srone, 
Unite. Bolus. ; 
Unlike 8 Burning-Glaſs. 
igns. We 
Vulgar Fractions. _ ?, og 
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ortrails. rabeation. KG 
Prick Poſts. 4  Leaxary roma 
Principal Poſts. _] Triglyph. IJ. Sa1cage. 
Prints. { Trimmers, {| Caract, 
Profile. 1 Tringle. [Carke. 
Projecture. 4 rochyle. 3 
Pronaos. | 2 | 3 Operatio. 
Pſ eudoppiteron. uſcan Order, | & Money, 
Prychoſtyle. Work. Chamberlain, 
Pulvinata. ITympan. 5 eee | 
Punchins. 4 i 1 horepiſcopi. 
55 V { Chriſi 
Purlings. 1 e 5 8 
6 nion. om. 
Quarters. % | Voluta. | 1 
Quirk. Vivo. 8 | 1 
ins. 4-4 W. | TT. 
Wy R . Vater Tabie. | Cocker, 
Rafrers. 156 1 | 28 = 
| Raiſing-Pieces. | . 8 
Reaſon. Zocco. Gor onare Filios. 
Relief, | Zocle. 9 Oo aa 
Relievo. | Zoperus. 25 oſmography. 
Reſon. 1 7 Cuſtumarius. 
| 1 0 <4 . 88 | = D. 
Niglet. 1 „ e * 
Roman Order. ; Hit, Ant ient Cuſtoms, &. | _ 
camilli Impares. . act. 5 5 
Scheme. 5 Ab Abacy. Boku of Land. 
Scenography. 4 1 Pecin 15 
Scribing. 5 borigines. | Def 8 
Scotia. Academy. | aur a 
Contents ee 1 8 7 | me e Caritate, 
Scrowles. 3 of Land. Dom Boc 
Sculpture. vent. p 0. 
Sectio Alder Alba Firma. omeſday- Book. 
ry n of a Building, | get alter, - en 
kene. 8 ek. 13 
Suffito. 1 585 Drengage. 
Stucco. Kew I 4 1 
tereobata. I . | Earl. 
3 AHP: 1 | Earth. 
NI . A 
Fri. An achroniſm. e- 
Scriges. + wh Ember. 8 
Itrutt. 22 | Embring-Da 'G 
Stylobara. TR Englecery * 
Sty lobaton. ret Epact. ; 
Stilobatum. 3 | Epocha. 
* Fe 822 Epiſcopaleonus, 
yſtyle. | Sromaly, 1 
| . FAO. ure, 
Wo Arch Peace ſterling 
e Deacon. 2408-2 
Projectivg, Arch-Presbyter overs, 
Ter * Arietum Levarit 8 
Erla. * 1 5 Exaction Secular, 
Exhibition. 
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Faggot. 
Faldage. 
Faldfey. 
Fardles of Land; 


Farding. 


Fardingdeal. 
Faſting-Men. 
Feodary. 
Firme. 
Florens. 
Folk-Land. 
Folk-More, 
Foor-Geld. 


Formella. 


Fortingles. 
Foſſarorum Opexratio. 
Fot Mell. 
Framgild. 
Frozen Zone. 
G. 
Gabel. 
Gainagium. 
Gallehalpens. 
Gar- ſume. 
Gavel-Bread, 


Gavellin o-Men. 
Geld. 
Gemote. 
General. 
Gentleman. 
Geographical Miles: 
Geography, 
George Noble. 
Globe. 
Graſs-Hearth. 
Gros. 


Gule of Auguſt. 
H 


Habentes Homines. 
_ Hadbote, 


Hail-work-Folk. 
Hallage. 
Haly-Mote: 


Hambling. 


Ham- ſoken. 
Hand-borow. 
Hand-Grith. 
Hand-Habend. 
Hang-wite. 
Hanſe. 
Harbinger. 
Harmitage. 
Haro. 

Haw. 
Headborow. 
Head-Pence. 
Hebber-Thef. 
Hebdomadius. 
Hedagium. 
Herald. 
Hermirtoriun:. 
Hey-bote. 
Hidage. 
Hide of Land, 
Hoblers. 
Hogen-hine. 


Icenild. 


Hoke-Day. 


| Homagium reddere. 
| Honour, 


Courts. 
Honorary Service, 


Hoſpitallers. 


Hundredi Secta. 
Huſe- bote. 


Hyde-Land. 


4 


Ich Dien. 

Ikenild-Streer, 
| L. 

Lacerta. 


Lachrymatories. 


Tas 


| Lafords Wich. 


Laga. 
Lage Dayum. 
Lagen. 
Lagon. 
Laſh-Bore. 
Lammas-Day, 
Land-Box, 
Land-Cheap. 
Land-Gable. 
Landirecta. 
Lanoniger. 
La ſulite. 

| 7 | 


ILagaſtage. 
Lathe Latta. 


Lath-Reeve. 
Lrocinium. 
Laurets. 
Lawes. 


Lea of Yarn; 


| Left-Silver. 


| Levant. 


Libera. 


Librata Terra. 
Ligula. 
Lourgulary. 


Lundreſs. 


Luſhburgh. 


Luſuborrow. 


Lyfi-Yeld. 


F M. 


Macegricf, 

Mag bote. 

Maile. 

Man- bote. 

Manca. 

Mannuali Beneficia. 
Manumiſſion. 
Manu- opera. 

Manu: paſtus. 
Manu: pes. 

Manus. 

Marcheta Mulierum. 
Marches. 
Maritagium habere 
Mark. 

Marquels. 
Martyrology. 


Marricula. 


Maund. 
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| 
Natural Day. 


Libertas Eccleſiaſtica. 


w Metonick Yer. 
Menſals. 
f Menſalia. 


Merchan Lage. 
Mercherum. 
Metteſhap. 
Mint. 
Mitred Abbots. 
Mitta. 
Molmutan 
olmutin 


JI 


_ | Moniers, 
Month. 
I Monſoons, 


Moors. 
Mother Tongues. 
Moveable Feaſts. 
Multa. 


Multura Epiſcopi. 


4 Maltones Auri. 


N. 


| Nones. 
Nycthemeron; 


Noble. 


Norroy. 
Nummata Terræ. 
O. | 
Obedientia. 


+ Obit, --.. 
Obituary. 


Oblata. 
| Oblatz. 
Oblationes Altarii, 


Obolus. 
Ocean. 
Octaves. 
Oeconomicus. 
| Offertorium. 
Olympiad. 
Ora. 


Ordeal. 


Originalia. 
W 

| Pack of Wood. 

| Palls. 

Pannage. 
Pavimenta Tefſellara 
Peny. 


+ Peny-Weight. 
| Peninſula. 


Penſa. 
Pentecoſtalia. 
Perch. 
Period. 

Peſa. 


| Pelage. 


Peter-Pence. 
Picage. 

Pleas of the Sword. 
Plebania. 
Plebanus. 
Plebiſcitum. 
Plow-Land. 
Pocket of Wooll. 
Poleine. 
Pollards. 

Port Reeve, 
Portiforium. 


F unerales; 


Port- 


Quadrogeſimals. 
Quadrans. PORE 
Quadranta Terræ. 
Quæſta. | 
Quarentine. | 
Quaſi-modo-Su nday, 
Quinquageſima 
Quintal. | 
Quinque Portus. 


5 
Rachat. 
Radechiniſtors. 
Radman. 
Repe Towel. 
Reaſonable Aid. 
Rebellum. 
Recluſe. 
Recta Priſa Regis. 
Re ctatio. 
Rectirudo. 
Red Book of the Exchequer, 
Reeve. 8 5 
Refectory. 
| Referendary: | 
Regarders of the Foreſt, 
Regius Profeſſor. 
Rehabiliation. 
Relief,. 
Rents of Aſſize. 
Repoſition of the Foreſt 
Rep- Silver. 
Reve. 
Rod-Knights. 
Rome-SCor- 
Runcinus, 
Rural Deans. 
8. 
Sac. 
Saka. 
Saccus cum Brochia. 
Sack of Wool. 
Sagibaro. 
Salt- Silver. 
Salute. 
Salus. 
Sanctuary. ; 
Sapler. 
Scarage. 
Scaragium. 
Scata. 
Sceppe. 
Schar-Peny. 
Schire-mote. 
Schire-wyte. 
Scutage. 
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Synodale Inſtrumentum. 


Taber ders. 


Tabitors. 
Tallege. 
| Taxers, 


Terræ. 
Teſtamentales. 
Teſſellata Pa vimenta. 
Teſtons. 

Thane. 


| Theave. 


'Thrimſa. 
Tod of Wool, 
Trentals. 
Tricennalia. 


Trigentalia. 


Trinodaneceſitas, 

5 Terræ. 
Tronage. 
Tumbrell. 
Troy- Weight. 


Valvaſor. 

Vavaſor. 

Virgate. 

Uncuth. 
Urbicariæ Regiones. 
Utfangthef. 


Waga. 


Wardage. 

Wardecom. 

Ward-Peny, 
Staff. 


Warrecta Terra. 


Warrectum. 
Waſſel-Bowl. 
Water Ordeal. 
Watling-Street. 
Weald. 

Weight. 
Wedbedrip. 
Weights. 
Wherlicors. 
PFhitſon-Farthings, 


| Wold, 


8 Vears- Day, 


Mind. 
Yeoman. 
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Port- mote. en 
Pork-ſokne. Seneſchal. ANLIOUT. 
— arſon Bdomen > 
. | xtar. : 
Preceproty. | Sheriff. Tooth. Abductor Indicis, 
Presbyterium. Shilling. Oculi, 
Prepoſitus Ville. _ Smoak-Ferthings. Minimi digiti, 
Preſt- Money. I [Soveraign, P ollicis, 
Preſtation Money. Stable. Pollicis pedis, 
Prodes Hommes. Stand. Minimi digiti pedis 
Promontory. Srallage. Abductores. | 
Providence. Starr. | e 1 Muſcles; 
Proviſor. ; ee e | ure 
5 ling Money. $9 
Quadragata Terræ. | ere. Teſics «poet . 4ny 


| Acceleratores Urinæ. 


Acceſſorius Willeſſii. 

Acetabulum. | 

Acini-formis Tunica; 

Acromion, 

Acromphalon. 

Acros. 

Adducent Muſcles. 

Adductores. 

Adductor Oculi, 
Pollicis, | 

Pollicis pedis ; 

Aden, 

Adeps, 

Adipoſe Membrana, 


Vena. 


Adipoſi Ductus. 


Adnata Tunica. 


Aiſteterium. 
Albuginea Oculi, 


Teſtis. 
Album Oculi. 
Alopecy. 
Alphus. 
Aliformes Mulculi, 
Proceſſus. 
Allantois. 
Allantoides, 
Almonds of rhe Ears, 
Alopex. | 


| Alvearium. 


Amnion. 


| Amnios. 


Amphileſtroides. 


Amphibranchia. 


Amphidæum. 
Anaſtomoſio. 
Anatomy. 
Anchyle. 

Anchile. 

Ancon. 
Anconæus. 
Ancyroides 
Andratomy. 
Androgyne. 
Androgynus. 
Animal Secretion. 
Animation. 
Aniſcalptor. 
Annuates Muſculi. 
Annular Cartilage. 
Annularis Proceſſus. 
Annular Protuberance. 


Antagoniſta. 


Anthelix. 
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INDEX, 


Anthelix. 
Antias. 
Antiades. 8 
Anticardium. 
Antiperiſtaltick. 
Antithenar. 
Antitragus. 
Anus. 

Aorta. 


Aperiens palpebta rectus. 


Aponeuroſis. 
Apophyſis. 


Appendicula Vermi- formis, 


Aquaductus. 
Aqualiculus. 
Aqueous Humour. 
Aranea Tunica. 
Arcualia Offa. 
Areola Papillaris. 


Arteria 5 ps 


Venofa, 
Vena, 
Artery. 


Arthrodia. TE 


Arthro ſis. 
Articulation. 
Arytænoideus. 
Afimmilation. 
Atlas. .:-*, 
Atrollens Auriculam, 
Attollens Oculos, 
Nares. 
Attollentes Maſculi. 
Auditory Nerve. 
Auriculæ Cordis. 
Axillar Veins, 
Arteries. 
Axis. 
 Azagos. 
Azygos. 


Balanus. 
Barrel. 
Baſilare Os. 
Baſilica Vena. 
Baſio Gloſſum. 
Baſis. | 
Bathmis. 
Bclendidee. 
Bibirorius Muſculus. 
Biceps. 
Bile, - 
Bivenncr. 
Bladder. 
Blood. 
Bones. 
Brachiæus Externus, 
Internus. 
Brain. 
Breaſts. 
Bregma. 
Breve Vas. 
Breœvis. 
Bronchus. 
Buccinator. 
Ol 
Cxcum Inteſtinum. 
Calamus Scriptorius. 
Calcaneus. 
Calcis. 
Calva. 


I Cerebrum. 
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* 


Calx. 
Canal. | 
Canini Dentes. . 
Caninus. $00 


1 Canthus. 


Capillary Veſſels... 

Capreolaria Vaſa. 

Capſulæ Communis, 
Atrabilariæ, 

| Seminales, 

Cardiacus Plexus, 

Carina. 

Caro, 

Carotides. 

Carpus. 

Cartilage. 

Cartilago Enfiformis, 

Caruncule, 

Myrtiformis, 
Oculi, 

Papillares. 

Cataclida. 

Cava Vena. 

Celluiz Inteſtini. 

Cephalica 

Cephalopharyngæi. 


Cercis. 


Cerea. 


Cerebellum. 


Cervical Arteries. 


] Cerumina. 
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Chalaza. 


| | Choana. 


| Cholcaochrs Dactus. 

| hondroſyndeſmus. 

| Chorda Membrana, 

: A ympani. 

Chorion. 

Chorides. 

| Chryſtalline Humour 
Eye. 

Chyle. 

Chylification. 

Chyli . 

| Chymus. i 

Cicatricula. 

Cilia. 


| Ciliare Ligamentum. 


| Cion, 

Circulation of the Blood. 
Circum agentis Muſculi. 
Claudent Muſcles. 


Caviculæ. 
Cleidion. 


q Cliroides. 


'Cliroris, 

Clypeal Cartilage. 
Coat. 

Caccygis Os: 
Coccygæus. 
Coccyx. 

Cochlea. 

Ccœcum Inteſtinum. 
| Cala, ] | 
Cœliack Artery. 


Ccœlum. 


Colliciæ. 


Collum minus Uteri. 
Colon. 


Columnæ Cordis. 


of the 
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4 Condyli. 
| Condylomia. 


1 Coronaria Vaſa. 


a. 


| Coſtæ. 2 . 
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Columetta. Ak- Ad 


Commiſſura Craſſioris Nervis 
æmula. 1 


Common e of * "rhe 


Chyle. 


Common Senſory. © 
I Complexus. | ARA 
:|, Conarion, 16345 


Concha, 
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Congeneres Muſcul. 


Conglobate. GE 
Conglomerate + 3231951, 


Conjunctiva Tunica. 
Conniventes Glandule, in 
Conoides. 9 SIDE) 
Conſtrictor. 21 11 
Conſtrictores. 1097 


2 oracobrachialis | 
Coracoides. e 
Cornea Tunica Oculi, 

| Corona. 
Cornua Uteri. | 
Cornicularis Proceſſus, 
Coronale Os. 
Coronalis Surura. 


Corone. 
Corpora Carnoſa, 
| Olivaria, 
Pyramidalia? 
Striars -- 
Corpus Calloſum, = 
Glardulbſum: © 
Corrugant Muſcles. 0 
Corrugator Supercilii, . = 
Pe 5 
\. 
Cotyle. 
Cotyledon. 
Cotyledones. 
Coxæ Os. 
Coxendix-. 
Cranium. 


| Cremaſter. 


- | Cribroſum Os; 


Cribrum Benedictum- 


Cricoarytenoides. 


Cricoides. 
Cricothyroides. 


I Chriſta Galli. 
i Criſtz. 


Croraphick Artery, 

Cruor. 

Crura Medulla Obloganra, 

Crural Artery, bo 
ein. 

3 

Crus. 


Chryſtalline Humour. 


Chryſtalloides Tunica. 


Cubical Artery. 


{| Cubi-torme, 


Cubit. 
Cubitæus Internus, 


Ferpnt. 
Cubital Muſcles, 
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C uboides. 
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Cuboides. Emunctories. Focile. 
Cucullaris. Enarthroſis. Fodina. 
Cunei-forme Os, Encathis. Fetus. 
Olla. | Encephalos. Folliculus Fellis. 
Cutaneous Glands, Encranium. Foramen Lacry male, 
Veſſels. | Enfi-formis Cartilago. | Arteriæ duræ, 
Cuticle. Enthrodes. : Matris Lacerum, 
Gur. Epar. Fornix. 
Cyema. Ephelzum, Fovea Cordis. 
Cymbæ· forme Os. | Ephiptium. Frænulum. 
Cynodeſmus. | Epidermis, rxnum. 
Cynodentes. Epigaſtrick Artery. Frontalis. 
Cyſticæ Gemelli. Epigaſtrium. Frontis Os. | 
Cyſtis, Epiglottis. FuniculusInteſtinorum 
Choledous, { Epigonaſis. Furcale Os. 
D. Epiphyſis. Furcella. 
Datos. Epiplois Dextra, Furcula Superior. 
Dartus, | Siniſtra, | 
Declivis (Muſculus.) Poſrica. G. 
Deferentia. 5 Epiploon. Gall, 
Deltoides. Epiſion. Bladder. 
Depreſſor. "os pnnoken Galactophori. 
Deprimens; Epiſtrophæus. Gargareon. 
Auricularum, Epomis. | Gaſterochnemium. 
Labit inferioris, Erectores Penis. | Gaſterochnemius Externus; 
Labiorum, | Erhmoidalis. *Internus. 
Oculi. Erhmoides. Gaſtero Epiploica. 
Humilis. Euſtachian Tube. Gemellus. 
Detruſor Urinæ. Exanaſtomoſis. Gemini. 
Diæreſis. Extenſor carpi Radialis. Geminous Arteries, 
Diaphragm. Extenſor carpi Ulnaris, Gena Mala. | 
Diaphrattontes. | Indicis, Generation. 
Diaſtole. Primi Internodii, Geniogloſſum. 
Digaſtrick Muſcles. 4 Secundi Internodii, Geniohyodieus. 
Digaſtricus. Minimi Digiti, Genitura. 
Digeſtion. Pollicis Pedis brevis, Ginglimus. 
Digitorum Tenſor. longus. Glacialis Humor. 
Dilatation. Externus Auris. Glandulæ Miliares, 
Dilatores Alarum, Extravaſared. Myrti-formes, 
Diploe. 1 | Sebaceæ. 
Diflimilar Parts. Lids. Glands. | 
Dodecadacty lon. 8. Glandula Pinealis, 
Dorti — (Muſeulus, ) Falloppian Tubes. Pirutaria, 
Dorſum. Falx. Glandulæ Lumbares, 
Ductas Adipoſi. Farciminalis Tunica. Odoriferæ, 
Alimentalis, Faſcia Lata. Renales. 
Bilarius. Faſcialis Muſculus. | Glanduloſum Corpus. 
Choledocus, Farr.  Glanduloſa Tunica. 
Epaticus, Fauces. Glaſſie Humour of the Eye, 
Chyliferus, Femoreus. Tunick of the Eye. 
Cyſticus, Femur. Glene. 
Pancreaticus, Feneſtra Ovalis, Glenoides. 
Roriferus, Rotunda. Globulus Naſi. 
Salivales, Fibra Auris, Glottis. 
Thoracicus, Fibræ. Glutæi. 
Umbilicalis Fibres. : Glutæus Major, 
Urinarius. Fibula. Minor, 
Duodenum. Filaments. Medius. 
Dura Mater. Fiſtula Lacrymalis, Glutia. 
E. , Pulmonis, Gluros. 
Ear. Sacra, Gracilis. 
Elevator Labii Inſerioris, | Urinaria. Graphoides. 
SGuperioris, Fleſh. Gula. 
Labiorum, Flexor Carpi Radialis, Gullet. 
Oculi. Ulnaris, Eurgulio. 
Elevatores. Secundi Internodii digiti, Guttal Cartilage. 
Elyrhroides, Tertii Internodii, Gutts. 
Embryotomy. Pollicis pedis longus, H. 8 
Emiſſary of a Gland. Primi & Secundi Ollis | Hzmorrhoidal Veins. 
Emporium. Pollicis, Hearr. 
Emul gents. Focile Majus, Helix. 
Minus. e 


Hepar. 
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Labyrinth. 
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8 | Lacertus. . - Urinaris | 
Hepatica Vena, Lachrymz. Membranoſus. 
Hircus. Lachrymale Punctum. Memory. 
Hirquus. Lacunæ. I Mendoſa Sutura. 
Homoplata. Lamdoides. .\] Meninges. 
Humerus. Laminz. | Meninx. 
Humilis. Latiſſimus Dorſi. | Meſaraick Veins. 
Humours of the Eye. Leno. Meſaræum. 
Hyaloides. Lentiform Prominences Meſentery, 
Hy datoides. Lepidoides. Meſenterick Arteries: , © 
Hymen. Levatores Ani. ' | Meſo-Colon, | 
Hyoides. Lien. Meſo-Pleuri. 
Hyorhyroides, Ligamentum, Meta-Carpus. 
Hyperoon. Ciliare. Meta- Condy li. 
Hy pochondrium. Linea Alba. Meta-Pedium, 
Hypogaſtrick Artery, Lingua. Meta- Tarſus. 
Hy pogaſtrium. Lingualis. Miliares Glandulæ. 
Hypoſiloides. | Liquidum Nervorum. Mitrales Glandulæ. 
Hypotenar. Liver. Mola Gena. 
Hypozoma. Lobe. | Molares Dentes. 
Hypoſilogloſſus: Longanon. {| Monocolum. - 
I. Longiſſimus Pollicis, Morſus Dioboli. 
Janitor, | Femoris. Motorii Muſculi Oculi- | 
jecur, Longus (Maſculus.) Mucilaginous Glands. 
Uterinum. Cubiti, Mucro Cordis. 
jejunum Inteſtinum. - Radii, Mucronatum Os. 
lle. Tarſi, Muſcle. 
Ilium. Dol. Muſculus Stapidis. 
Ta... Lophia. Muſculus Tubæ Novus val. 
Iliac Veſſels. Lumbales Muſculi. Salvæ, 
Iliacus Internus: L umbaris Vena, Auriculæ Anterior, 
llium Os. N Arteria. 5 
Inciſivus. 7 Lumbrical Muſcles. Ante Tragius, 
Inciſores Dentes. Lumbricales. | Muſcle Vein. 
Inciſivi. | Lumbriculi Pedis.  Muſculus Nauticus. 
Incus. I Lungs. Myelos. 
Indicator. Luxator Externus. Mylogloſſum. 
Indignatorius. Lympha. Mylchoideus. 
Indurantia. ILVymphatick Veſſels. Myades Platyſma? 
Indufium. Lymphæducts. Myologia. 
Infimus Venter. j M. Myrach. 
Infra Spinatus. Malleolus Pedis. | Myrinx. 
Infundibulum Cerebri, Mamma. 7} N. 
| 55 Renum. { Mammary Veſſels. I Naſalis Muſculus: 
Inguen. Mammwz-formes Proceſſns, | Naſi Os. 
Inium. Mandibula. Nates Cerebri. 
nominata Tunica, Marrow. Naviculare Os. 
_ Offa. Marſupialis. Nerve. 
Inominatus Humor. | Maſlerers. Neurology. 
Inoſcnlation. IMNcaſtication. | Neurotomy. 
Intercoſtal Arteries, | Maſtoidei. Nictitans Membrana] 
| Veſlels. | Mater Dura, Nothæ Coſte. 
Intercoſtales Externi, Tenuis. Nucha. 

Interni. Matrix. Nuckianæ Glandulæ. 
Interforaminium. Maxilla, es Nutrition. | 
Internus Auris. Superior, Nymphæ. 

Interoſſei Mands, Inferior. Nymrhatomy. 
| Pedis. Mearus Auditorius, | O. 
Interſcapularia. 5 Urinarius. Obelæ. | 
Interſpinales Colli. Mediana Vena. Obliquus (Muſculus,) 
Inteſtinales. Mediaſtin a. | Inferior, 
Involucrum Cordis. Medius Venter. Superior, 
Iſchias Major, Medulla Cerebri, Major, 

Minor. | Oblongata, Acclivis, 
Iſchium. | Spinalis, Aſcendens, 
Ithmoidea Oſſa. oy = Oſſium. AA 
Jugale Os. Medullary Vein, | Obruraror Externus, 

ugular Veins. Membrana, | Internus. 

33 K. | Muſculor, Communis Occipitalis. 

Kidneys. Adipoſa, Occipitis Os. 
Carnoſa, Occipto Frontalis. mo. 
Nictitans, Oculus, Ocdlo- 


Palati Os. 
Palato Salpingæus, 
Staphyllinus. 
Palatum. 
Palmaris Brevis 
Longus 
Palpebræ. 
Pancreas. ; 
Panniculus Carnoſus. 
Papilla. . 
Papillæ Inteſtinorum. 
Papillarum Proceſſus. 
Parameſus. = 
Paraſtatæ. They 
Parencephalos. 
Parenchymata. 
Parenchymous, 
Parietal Bones, 
Pariſtmia. 
Parotides. 
Parvagum. 
Parvum & Craſſum. 
Pathetick Nerves. 
Pectineus. 
Pectinis Os. 
Pectoralis, 
Pedium. 
Pecten. 
Pelvis, 
Aurium, 
Cerebri, 
Renum. 
Perforans Muſculus, 
Digitorum, 
Pedum. 
Perforatus, 
Pedes. 


J Muſculus, . 


| 


| Pyri-formis Muſculus. 


1 
| 


Pneumonica Vena. 
Pomum Adami. 
Pons Cerebri. 


| Poplirza. 


Poplitæus. 

Porta Vena. 

Porus Bi larius. 

Prima Viz. | | 

Pronator Radu Quadrarus, 
FVV 

Proſtatæ. 

Proſtomia. 


Pſoas Magnus, 


1 


Parvus. 


| Prerigo Palatinus, 


Plharingæus, 
Staphilinus Externus, 
Internus. 


| Prerygium, 
| Prerygoideus, 


Pteryſtaphilini. 
Pubis Os. 


Pulmonaria Arteria, 


Vena. 
Pulmonary Veſſels. 
Pulmones. 
Punctum Lachrymale, 
| Saliens. 
Pupilla. 
Puppis Vena. 
Pylorus. 
| Pyramidales. 
Pyramidalis Muſculus, 


Quadratus Femoris, 


Genæ, 


5 


— 
EI 
, 
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Oculoram Motores, | Pericardium. | 6 
Odoniodes. Pericranium. 1 
Oeſophagus. Periophthalmium. ; 
Oeſophagæus. I Perinzum, Rabdoides. 
Olecranon. | | Periodus Sanguinis. Rachirez. 
Olfactory Nerves. Perioſtium. Radiales 
Olivaria Corpora. Periſtaltick Motion. tion 
Omentum, Periſtaphylinus. Ramus Anterior. 
Omoplata. Periſterna. Poltcrior 
Omphalmicus. Periſtonæum. Ranula ; 
Optick Nerve. Peritonæum. Ranulares 
Orbicular Bone. Perona. Rapha F 
Orbicularis, | Peronzus Primus, | R aſerta, 
 _ _ Palpebra. | Secundus. Receptaculum Chyli. 
Orbiter Externus, | Perroſum Os. | | Receptacleof theChyle 
Internus. | Phalanx, Recti Minores. 
Organical Part. Pharyngetrum. | Rectum Inteſtinum. 
Organs. Pharynx. Rectus Internus major, 
Os. . Phyltrum. minor 
Os Calcis, Phrenes. | Rectus Lateralis 
Mali, | Phrenetick Veins, Major 
Unguis, Phrenick Veſſels. Muſculus, 
Occipitri, Pia Mater. Palpebræ Superioris. 
8 Pinealis Glandulæ. Recurrent Nerves. 
Sphænoides, Pinguedo. Regio. 
. 5 Pinna Auris. Renal Artery. 
Oſcula. 7 Pituitaria Glandula, Reſpiration. 
OM Parietalia, Placenta Uterina. Rete Mirabile, 
Tempora. Plantaris. Reticularis Plexus, 
Ofteologia. Planta Pedis. Reticulum, 
Ovalis Feneſtra. Pleura. Retiformis Plexus, 
Ovaria. | Plexus Choroides, | Tunica? 
Oviductus. Nervoſus, Retina. : 
P | Reticularis. Retractores Alarum. 


Retrahens Auriculam. 
Right Muſcles of the Head. 


Rinzus. 


Roriferus Ductus. 3 


| Roſtriformes Proceſſus. 


Rotator Femoris major, 


minor. 
Rotula. | | 
Rorundus, 
EE S. | 
Sacculus Chyliferus, 

Cordis. 

Saccus. | 
Sacer Muſculus. 
Sacro Lumbalis. 
Sacrum Os. 
Sagittalis Sutura. 
Saliva. 


| Salvarclla. 


Sanguification. We 
Saphæna. b 
Sartorius. An olg 
Scaleni. itte 


Scapha. 


Scaphoides. tn lies 
Scapularis Externus 
Internus. i 7) 
Sclerorica Tunica. 
Scrobiculus Cordis. 


Scuriforme Os. Magni! 
Scutum. 5 
Scy phos. a 
Seeing. | 25777118895 
Secretion. 1 
Secundinæ. TY Xe, 
Segmaidales. | 8 
Fella Equina. 184 ge i 
PL, 
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Stray — 
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Semi Lunares V Ms 
Semi Membranoſus, 
Spinatus, 
Tendinoſus. 
Senſorium Commune. 
Septum Cordis, 
Lucidum, 
Tranfverſum. 


Serratus Anticus Major, 


Minor, 
Poſticus Inferior, 


Superior. 


Serum. 
Seſamoidea Oſſa. 
Sigmoides 


Similar Parts. 


Sinciput. 

Sinus, 
Meningium, 
Oſſium. 

Skeleton. 


Skin. 


Soleus. 

Speculum Lucidum, 
| Oculi. 

Spermatick \/eſſels, 

Sphenoidal'; n 


Sphænoides 


Sphænopalatinus. 


Sphænopharingæus. 


Sphænois. 
rr 
Spagitides. | 


Sphincter, 


Ani, 
Gulæ, 
5 Veſicæ. 
Spina Dorſi. 5 


Spinalis Colli, 


Medulla. 


Spine. 

Spirits Animal. 
Spleen. 
Splenetick Artery. 


Spongeoidea Vaſa. 
Spuriæ. 


Stapes. 


Sternohyoides. | 


| Sternorhyroides, 


Sternum Os. 

Sromach. 

Stomachus. | 
Stylo Chondro Hoidzus, 


Styloceratohyoides. 


Styloeides. 
Stylogloſſum. 
Stylohyoideus. 
Stylopharingæus. 


Subcartilagineum. 
Subclavian Veſſels. 


Subclavius. 
Subcutaneus. 
Sublimis. 
Sublinguales. 
Subſcapularis. 
Subſtantia Corticalis. 
Succenturiati Renes. 
Succus Pancrearicus: 


Sudor: 
Sunarthtoſis. 
| Superbus M Muſculus. 


vB 


| Teres Major, 


Sweet-Bread. 


| Tragus. 


Supercilium. 

Superfætation. 

Superſcapularis. 

Supinator Radii Brevis, 
Longus. 

Supra Spinatus, 

Scapularis. 

Sura. 

Suralis. ry 

Sural Vein. 

Suſpenſor Teſticuli. 

Suſpenſorium. 


Sutura, 
Oſſium. 


Synarthroſis. 


Synchondroſis. 


Syneuroſis. 
Syntenoſis. 
Syntheſis. 
Synymenſis. 
Syſtole. 


Talus. : 


Tarſus. 
Teeth. 


Temporalis Muſc. 


Temporalia Oſſa. 


Tenar. 


Tendon. 


Tenſors. 
Terebrum. 


Minor. 
Terſor. 
Teſtes, 
Cerebri. 
Tetragonus. 


Thalami Optico: rum Nervorum 
Thenor. 


Thorax. i 
Thymus. 


Thyroarytænoides. 
Thyreodzre. 
Thyreoſtaphillinus. 
Thyroideæ Gland. 
ibis, --- 
Tibialis Anricus, 
Poſticus. 
Tonfille. 
Torcular Herophili. 
Trachæa. 


Tranfrerlalis Colli, 
| Muſculus, 

Pedis, 
Penis, 
Sutura. 

Trapezius. 

Triangulare Oſiculum. 

Triangularis. 

Triceps. 

Tricuſpides. 


Trigeminum. 


Trochanter. 

Trochlea. 

Trochlearis. 

Tunicle. 

Tubæ Fallopianæ. 
Euſtachianæ. 


Tubuli Lactiferi. 


Xyphoides. 
N i Z y 


| Umbelicus. 


Tunica Vaginalis. 
Tympanum. 


Vaginalis Gulz, 
Tunica. 
Valvula Major. 
Valves, 

Valvulæ Conniventes. 
Varicoſum Corpus. 
Vas breve. 

Vaſa, | 
Deferentia; 
Lactea, 
Lymphatica. 


Vaſti Muſculi, 


Vaſtus. | 
Vaſtus Externus; 
Internus. 
Vein. 

Venæ Lacteæ, 
Lym phaticz; 
Pneumonicz, 
Preputii. 

Venter Infimus. 

Venrers, | 

Veutres. 


Ventricle. 


_ | Ventricvius: 


Ventriculi Cerebri, 

| Cordis. 

. Vermiculares. 
Vermiformis Proceſſus, 


I ͤVerxtebræ. 
| Vertex. 


| Veſica Urinaria; 
Veſicula Follis. 
Veſiculæ Seminales. 


of Veſpertilionum Alz. 


Veſtibulum. 
Vibriſſæ. 
Viſcera. 

Viſion. 

| Viſorius Nervus. 


} 


Vitrious Humour, 
Ulna. 
| Umbelical Region, 


Tunicle. 


Veſſels. 


Unguis. 
Vocal Nerves. 
Volvulus. 
Vomer. 


| Urachus. 


Ureter. 
Urethra. 


Uterus. 
_ | Una: , 
Uvea Membrana. 


Uvigena. 
Uvula. 


W. 
Watry Humour. 
X. 


Zootomy. ; 
Zugomaticus. 
Zygoma. 


| Zygomaricum. 


Painting 


to Bath VOLUMES * 
— = 0 
3 3 UL Relief a Divergence Poi. 5 — 
Painting and Sculpture. Repo ry Divergng Kine 
5 | = Sh ouble Aſpect. 
1 | S. | 8 
ALntude of the Eye: nag... ag Faint Viſion. 
Attitudes. org Focus, 
Aſpect 8 Stucco-. "I Virtual. 
Baſs-Relief. N T. Lins : 
Buſt, Taille Douce: | Pt 
5 . U Height of rhe Eye; 
Cariarides. Union: . Horoprer. ; 
Carnarion. ” Horizontal Line. 
Cartons. 3 r 
Cement. 55 — | Ichnography. 
Claro-Obſcuro. - Agriculture and Hortul Image, 
Compartment. Tow ane | Incidence. 
Conrours. | 5 Incident Point, 
Caſting of Drapery, | | A Ray. 
Compoſition: A Blactat oy Inelination of a Ray. 
Contraſt, Ablaqueation, Inflection, 
Crayons. 88 | Leng: ; 
» 1 ns. 
ut e. 3 38 Line eee 
Degradation. 1 eometrical, 
— 8 i nas ; 
eſign. Sb of the Front, 
Ditemper 2 25 Vertical, 
+, Re WT - of the Station, 
Diſtance of the Eye. : N Objective, : 
Doe ARSE | Opticks and Perſpeftive, | Locus Appar 
. # | . s Apparens. 
Etching. 7 Sa EG nd 
Eafil- Pieces, SA pe: agick Lantern. 
Extremities. 43 i; 2 Eve Mean Axis. 
N Le Eye. Meniſcus Glaſs. 
Freſco. en Microſcope. 
Grand Guſto. - "_ 1 5 3 Obje&-Glaſs. 
Groteſque- Work. Refraction | Obſcura Camera, 
| Grouppe. 5 Refracted, = OG es, 
Hache Hl. Apertnre. . P W 
atching. 1A 3 amiga, 
Height Ne Eye. _ Place. Triangle: 
Ichnography. Broken Ra Parallel Rays. 
1 Y- s. 
Layman. 3 Burning-Glaſs. "pcm N I 5 
Line of che Section in Perſpe- n Flane of the Horopter, 
T7. | Camera Obſcura 8 
Local Colours. Caracauſticks, or 3 | 
a Cauſticks by Reflexion. Me ee e 
Manner | "RENE 3 ertical. 
. Catadioptrical Teleſcope Perſpectiv 
Maſſes. Cathetus x P I; 
| Morne or: a of Incidence, Lew 4 
: f AP =_—_ 
| 97 donnance. V Cauſtick 8 3 \ 
b b ew. ves. ative. 
N * dad Common as 85 om as — | 
| Perſpective, 3 ] Concave-Glaſles. | Di barer 
Aerial, Cone of Rays. 1 ere 
Lineal, Confuſed Viſion. Principal f 
Practical, Converging Rays. Pole of a Glaſs 
| _ Speculative. REIN © > Presbirz : 
3 : | | Darkned Room, Principal Ray, 
: aſtice, 1 Tent. | Point, 
Ourtraits. Dioptricks Priſm | 
. Direct Ray. : | ; ; R. 
tofile. Diſtance of the Eye. Radiation. 
Diſtinct Baſe, Rainbow. 
* | Viſion, ; Ray Common. 
. Ray 
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Ray Direct, 

of Incidence, 

Reflexion. 
Rays Convergent, 
| Divergent, 

Parallel. 
Reflexion. 
Reflected Ray. 
Reflecting Teleſcope. 
Nefr action. 
Refracted Angle. 
Refraction from the Perpendi- 


cular. 


to the Perpendicular. 


Scenography. 
Sciography. 

Sciopticks. 

Senſible Point. 

Species VIſibiles. 
Scenographick Projection. 
Similar Light. 


T. 
A 
Projecting, 
Raked. 
Teleſcopes, 
Aerial, 
Reflecting. 
| . 
Vertex of a Glaſs. 
Vertical Line, 
Plane. 
Virtual Focus. 
Viſible Species. 
Viſion. 
Viſual Point, 
Rays. 
Viſion. 
Viſual Angle, 


| Calyx. tl 


| Auripigmenrum, ._ | 
Aurora Borealis, | 
Awme, 

B. 


1 Bacciferous. 


Baccivorus Creature. 
Birds. 
Bivalves. 


Blocd. 


Boranicks: 
Botaniit, 
Borany. 
Buibous Roots. 
Bulbus, 


Capillamenta. 
Capillary Plants. 
Capitatæ Plantæ. 
Ca pitulum. 

Capra Saltantes, 
Capreolus. 

Cap reolatæ Plantæ. 
Capſula Seminalis. 
Captulare Plants. 
Catbunculation. 
Carina. 

| Caro. 

Caſtor and Pollux. 
Cauliferous Herbs. 
Caulis 

Chryſalis. 

Chives, 

Cirrt 


| Claſpers, 


Compounded Flower. 
Coniferous Plants. 
Convolution. 

Cor. 

Corniculate Plants, 
Corpulcles, 


— — 


Botany, Natural Hiſtory, and 
AMcteoroloꝶ Js We 

" 

AB yis,. 

Acidulr. 

Acro Pire. 

Ether. 

Aſchy nomenous Plant 

Air. 

8 

Alabaſtrum. 

Animals. 

Animalcula. 

Anthere. 

Anthology. 

Apetalous. 

Apices. 

Aquatick. 

Aqua tile 

Arborcous. 

Arboriſt, 

Aurelia. a 

Ariſta, | 

Aſparagus. 

Aſperifoliate. 

Atmoſphere, 
of Conſiſtent Bodies 

Arrire, 


x. 


Croci. 
| Corymbus. 
Cory mbiferous, 
Culmiferous. 
Culmus. 
Currents. 
Cyma. 
Damps in Mines. 
Deciduous Flowers. 
Defluvium. 
Deterration. 
Dew. 
Diaphaneity. 
Difform Flowers. 
Digitatum Folium. 
Diicus. 
| Dillimilar Leaves. 
Dorſipa rous Plants. . 
Draco- Volans. 
1. 
Earth. 
Earthquakes. _ 
Ebbing and Flowing of the Sea, 
Echinus. 
Empale ment. 
Epiphylloſpermous. 
Equinus Barbatus. 
Equivocal Generation. 


Faculæ. 


Ferrugineous Waters 
Fiſhes 

Flower ok.a Plant. 
Fluores, 


Foliarion, 
Folliculus, 
Formed Stones. 
Follils. 
Frontarum. 
Frumentaceous, 
Fundus Plante, 


G. 


Gemma. 


Geniculum. 
Glans. 


| Gramineous Herbs, 


Gregarious Birds, 


H. 
Hail. 
Halo, 
Halo's. 
Harmitan. 
Hipt 4 eus. 


ö Hi Tyyfe An 
| HypophylloÞermous, 


* 


Ice. 


gnis Fatuus. 
| e 


T;oculation. 
Imperfect Flowers, 
Plants. 


Inſitio. 


Internodium. 
Jaba, 
julus. 

L. 
Lampadia S, 
Lead, - 


Legumen. 


| Legumenous Plants. 


Levant. | 
Load-ſtone. 
Loculamentum. 
Lonchites. 


ee 


Maculæ Solares. 
Magnet. 
Magnetiſm. 
Malleolus. 
Marchaſite. 
Medulla, Cor, 
of a Plant, 

Mercury. 
Metals and Minerals. 
Meteors. 
Mimoſæ Plantæ. 
Monopetalous Flower. 
Monſoons. 
Mudſuckers. 

IE 
Natural Hiſtory: 
Necydalus, 


Nervus. 


Nitre. 


| Nucamentum, 


Nuciferous Plants, 
Nucleus. 


N mpha, 


Flux and Reflux of the Sea! 


Oculus. 


w Both / OL UM E g 1 
6 _ . 
O 3 8 Pun 3 
| . ornado, 128 — 
Oculus. r i Action Cooler, 
Officulum. | Trunk Roots, 8 oy 
o P. Tuber. Fray 4 — » 
Panienls Tub rejudicial, 
Papill Tuberous. | Anceſtral 
9 — Flower Tubuli Vermiculares. ctor 
. e. | Turriones. Actuary 
appus. 1 # 
| 1 Addictio in Di 
Paraſelene. | Vaſculifercus. Addiction — 
Paraſyrical Plants, Veeerab! Iction. g 
Pareli Veanleulag Addition, 
55 | | culation. SEAT . 
Particles. | Verticillate Pl Ad Inquirendum (a eit) 
a cillate Plants. Adjournment 
Pediculus. Veru. Ag : a 
Pennata Folia, Villi. AQ R . 
Pelagiæ. Virgæ Jura Regis. 
ä | Irgx, Admeaſurement 
b Vitriol. | Adminiftration, 
Petrifaction. Viviporous Animals. A e 
Pinnata Folia. 12 Umbelifl Dlans | "erate her SR. 
i a mbellerous Ants. Ad mittendo Cle 0 | 
Piſcivorous Animals, +] Uniform Fl : W rs x — 
| nuorm Flowers. Ad | 1 
| | . Ad quod Damnum. WH 
Plants. Water. Adra mire Yer ._ . a 
Plume, Waves of the Sea. kd Toning : 5 . WW 
Polyperalous, Wind. a eee eee, ut 
a . V 4 'Fy 
Pomiferous Plants, Xiphias, A ee Bona. if 
Herbs n l 2 | | iy 
$ . | ; Advoc . 5 . 
Pruniferous Trees. 1— ä 4 atione Decimarum. 1 
p | ; vowell. 1 
Pryan Tin. 33 1 
Pudicæ Plantæ. | ; A W, | Advowſon | 2 
| Common, Civil and e > hh) 
ke 3% „Civil and Canon. | Mtate Probanda (a Writ.) "nt 
1 Affec | | 
. | A. Affiance. | | | 14 
Radicle. 4 A Badctors, | Affidavit ü 10 
Rainbow. | Abalie nation. | Afforeſt. 11 
Rays of Light. ä 8 Abate. Affr ay id 
Roots of Plants. Abator. 1 | 1 
. | 1 ray ment. 10 
Rubigo. Abrochment. 1 Age. 8 "oh 
55 Abdication. | Ageprier. | 19 
Sagitta. 5 Abdicere. Agent and Patient. 
8 5 Abettors. 1 
88 . 
Scapus. Abeyance. | Agild. | 
Semets. | Abisheriſing. Agiſt. | 
Seminal Leaves, Abjuration _ | Aviſters, j 
Senfirive Plants. | — | Agiſtors. " 
Siliqua. Abrenunclation, | Agnation, 1 
8 Abridgmenr, | EB TD OE | bi 
Snow. | | Abrogare, IAile. = 
Solidit y. | Abrogation, Alba Firma. Wl 
Sound. Abſolute. Ale Tate i 
Spots in the Sun. | Abſtenfion, 1 10 
Springs and Fountains. Aburtals. 7 = Alienation. . | ; 0 
Stalactitæ. Accedas ad Curiam (a Mit.) Alimony. 8 N a 
Starcama. | | Vice Comitem, (a | Allegiance. | Mp 
Sramineous. 9 5 Acceptance. Writ.) Allegation. 1 
Stellatæ Plantæ. Acceptilation. Allegiare. 
Stoloneſis. | Acceſſary. Aller ſans jour. 
Stones. | Account, | Alliance, 
Srile. Accord. 3 Allocatione facienda, 
Strata. Acquietandis Plægiis. Allocation. 
Striæ. | | Acquictantia de Shiris & Hun- Allodial. - | 
ME. Aredis. AAllodium. | 28 
Juffrutex. 5 Acqurral, | | I Alterage. OT 
Sulphur. Acquittance. Alto & Baſſo. | ; 
8 bh, Aion, . Ambi- dex cr. | 
_ Tergifcerous. | of a Writ, Amendment. 
Tetrapetalous. upon the Caſe, Amercement, 
Therme. | Mix d, Royal. 
Thunder. | a the Statute, 2 Amittere LegemTerr# | 0 
Thyrſus. ö Perlonal, Amneſty. | 
Fidęs Keal, Amortiſe. 1 
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Aſſumpfſit. 
Attachimenta Bonorum 
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Ampliation. 


Anchorage. 
Ancient Demeſne. 
Angaria. 

Angild. 

Anhelote. 
Aniente. 

Anjour and Waſte. 
Annates. 
Anniented. 

Annua Penſione. 
Annualia. 
Annuity. 
Anoyſance. 
Antinomy. 
Apertura Feudi. 
Apoſtata Capiendo. 
Apoſtare Leges. 
Appeal. 
Appellant. 
Appellor. 
Appendants. 


Appertinences; | 2 


Apportum. 
Apportionment. 
Appoſale. 


Apprendre. 


Appropriare Communem, 
Honorem. 

Appropriation. 

Approvement. 


Approvers. 
Appurtenences. 


Arbitrator. 
Arbitrement. 
Arch-Deacon. 
Arches. 
Arraign. 
Array. 
Arrentation. 
Arrearages. 


Arreſt. 


Arreſtandis. 
Arreſtando. 


Arreſted. 


Aſſign 1 in Law. 
Aſſiſa cadere, 
Magna, 
22 f 
ocumentis, 
Continuando, 
Proroganda, 
de Mort d Anceſtor. 
Aſſize, 
de' Arrain Preſentment, 
of Novel Diſſeizin, 
of the Foreft, 
of Bread and Beer. 
Aſſociation. 
Aſſoyle. 


de Spinis & Boſco. 


Attachments. 


Aventure. 


Auachment of Privilege, 
Attachment Foreign. 


Attachment of Foreſt. 
| Atraindure, 


Attaint. 

Attainted. 

Attainder by Proceſs, 

Attendant. 

Attornato Faciendo ve] Recipi- 
endo, 

Attornment. 

Attorney. 

Audience Court. 

Averdupois. 

Lands & Terminando, . 

Audita Querela. 

Auditor, 

Auditors, | 

| of the Receipts: 

Ave. 


Average. 

Averiis captis in Withernam, 
Averment. | 
Averpeny. 

Augmentatiou. 

Aumone. 

Avowee. 

Avowry. 

Authenticks. 

Auxilium Curiæ. 


ciendum. 

Auxilium petere, 

Regis, 

Vice Comitum. 


| Ayfiamenta! 


| Baccerind Thief | 
- | Badger. ' 


Baile. 
Bailement. 
Bailiff. 
Bailiff Errant. 
Bailiff Franchiſes. 
Bailiwick. 
Ballivo Amovendo. 
Ban. 
Bank. 
Bankrupt. 
Bannimus. 
Bargain. 
Baron, 
Baron and Femme, 
Barr. 
Barfee. 
Barretor. 
Barretry. 
Barriſters. 
Baſſe Fee, 
Court, ; 
Tenure. 


4 


Baſilical Conſtitutions. 
_ | Batchellors. 


Barrel. 
Battery. 
Beadle. 
Beaupleaders, 


Auxilium ad Filium Militem fa- 


ls. 
n 


Benefices. 


Beneficio primo Eccleſ. habend. 
Bene volentia. 

Beneficiarum Cedend arum AR: 
Beneficium Diviſoris, ' 
Ordinis. 

Beſaile. 


Bigamy. 
Bilanciis Deferendis. 


Bilinguis. 
Bill, 


of Seore-: -- 

of Sufferance; 
Billa vera. 
Biſhop. 
Black-mail. 


| | Black Rod, 


Blench. 
Blood-wir. 
Bloody-Hand. 
Bock: land. 


Bona Notabilia, 


Patria. 
Bonis non Amovendis“ 
Bord-Lands. | 
Borough Engliſh. 
Borow, Borough, or Burgh; 


F 


| Borow-Head, 


Bottom 

3 

Breve. | 

Breve Perquirere. 

Breve Recto. 

Brevibus & Rotulis liberandis 
Bribers. 

Brief. 

Broad Half-peny. 


| Brugbore, 


Bulle. 
Burbreach, 
Burgage. 
Burg- bote. 


Burg- mote. 


Burglary. 


| By-Laws, 


Canon 


| Common > Law. 


Civil 
Cape Parvum. 
Cape ad Valentiam: 


| Capias. 


Capias conductos ad Profiſc. 
Capias Profine, 
ad ſatisfaciend. 
Utlegatum, 
in Withernam de homine, 
de Averiis. 


[ Caption. 


Caſu conſiimili, 
Caſu provilo. 
Catallis Capris, 
Reddendis:; 


Cauſa Matrimonii Prelocuri, 


Cauſam nobis ſignifices. 


Cautione admittenda. 

Cepi Corpus. 

Certificate. 

Certification of Aſſize, 
of Novel Diſſeiſin 
de Recogn. Stapul. 


Certifi- 
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Charter, 
Party. 
Land, 
Chartis Reddendis, 
Chafe-Wax. 
Chattels. 
Chicanry. 
Chirographer. 
Chivalry. 
Church-Scot. 
Circuity of Action. 
Civil, 
Law. 
Clamea admittenda in itinere 
Atturnatum. 
Clarigatio. 
Clauſum fregir. 
Clerico admittendo, 
capto = Star, Mercat. 
convicto Commiſſ. Eccleſ. 
infra Sacros Ordines, &Cc. 
Clerk, 
Controuler, 
of the Ads, 
of Aſſize, 
of rhe Checque, 
of the Crown, 
of the Crown in Chancery, 
of the Errors in the Kzng's- 
Bench. 
of the Errors in the Exchegq. 
of the Errors in the commun 
Pleas, | 
of the Eſſoigns. 
of the Extracts, 
of the Hamper, 
of rhe Juries, 
of the Wardrobe, 
of the King's Silver, 
ofthe Marker, 
Marſhal of the 
Houle, - 
of the Nichi's, 
of rhe Outlawries, 
of the Parliament, 
of the Peace, 
of the Pell, 
of the Petty- Bag, 
of the Pipe, 
of the Pleas, 
of the Privy-deal, 
of Sewers, 


of the Signet, 


King's 
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Colour ot Office. 

Com Barons. 

Comendam, 

Common. 

Common, Pleas. | 

Communi Cuſtodiz. 3 

Communia placita non tenenda 
in Soccaria. 

Compertorium, 

Computo. 


Con fiſcate, 


| Conjuratione, 


Conſiſt ory. 
Conſpiratione. 
Conſtable. 
Conſtat. 
Conſtitum. 
Conſtitutions. 
Conſultation. 
Contentment. 


| Continual Claim. 


Continuando Tranſgreſ. 
Contraband-GOoods. 
Contract. | 


Contra formam Collationis. 


| Contra formam Feoffamenti. 


Contramandatio Placiti. 
Contributione facienda. 
Controller. 

Conventio. 
Convention. 

Convict. 

Convocation. G 
Conuſant. 


Coperceners 
Copia Libelli deliberando. 


[Copy -hold. 


Coram non judice. 
Corodio habendo. 
Coronatore eligendo. 
Coroner. 
Corporation. 

Corpus cum Causa. 
Corrector ofthe Staple. 
Coſenage, 
Coſhering. 
Covenants. 
Covertures. 

Covine. 

Counts. 
Counter-Plea. 
Counting -Honſe. 


County-Court. 
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Ceritficando de Recognitione. Clerk of the a Courts ES 
3 1 of the Warrants. Courx- Baron. 
| , cker, 
Ceſſion. Code Court of 2 4 
Ceſſionary. | Codicil, p Aae | 
25 Cofferer. pr iy 
allenge Cognatione. 
Champart7. Cogniſance. a 
Champion of the King. Cogniſee. Cranag e 
Chancellor of the Exchequer, Cogniſor. Cui — Divorti 
Chancellor of the Durchy of Cognitionibus mittendis. in Vit. 5 
ne gage e Aſſurance. Culprit ; 
ancery. | Collatione factà uni poſt wor- 1 
Chance -Medly. tem alterius. RN oe ee 5 
Chapel. Collatione Heremitagii. aviſare vult, 
Chapters. Collation. | claudenda. £ 
Charta Pardonationi ſe Defend. | Collegiate Churches. Curſitor 
Charta Pardonationis VUrlegarize, Colluſion. | 


03” a hdres & amoven- 

0. 

Cuſtodes Libertatis Angliæ au- 

thoritate Parliamenti. 

Cuſtom, 

Cuſtoms and Services, 

Cuſtos Brevium, | 
Placitorum Coronæ, 
Rotulorum, | 
Spiritualium, 6 

LI.emporalium. 

B of the Tallics. 


D. 
Damage, 
„leit, 
Feaſant. 
Darreine. 


| Darive Turelage, 


Day. 
Days in Bank, 
Dean, 

Rural. 
De bene eſſe, 
Debenture, 
Debiro. 
Debet & Solet. 
Decem Tales. 
Deceptione. 
Decies tantum. 
Decimis ſolvendis. 
Declaration. 


| Decree, 


Decretals. 


De Deoneranda pro Rato Por-, 


Portionis. 
| Ded1, 


| Dedimus Poteſtatem. 


Deeds. 

De Eſſendo quietum de Tolonio; 
Deemſters. | 

De Expenſis Militum. 

Default. 

Defeizance. 

Defendanr, 

Defendemus. 

Deforcement. 

Deforceor. 


| Degrading. 


Deforciario. 
Delegates. 
Delegation. 
Demain. 
Demeſne. 
Demandant. 
Demiſe, 


Democracy. 
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Deſpotick. 


| Emendatio, 
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Demoeracy. 

Demurrer. 

Denigen, 

Deodand, 

Departer. 

Departure. 

Departure in Deſpighr of the 
Court. 


Depoſition. 


Depoſitum. 
Deprivation. 

De quibus ſur Diſfei. 
Deraigne. 

Derelicts. 

Deſcent. | 
De ſon Tort Dan | 


Debt or Debts. 


Detinue. | 
Deva ſtaverint Bona Teſtatoris 


Devenerunt. 


Devile. 

Diem clauſit exttenum. 
Dies Datus. 

Dieu ſon Act. 


| 


Emendatio Panis & Cerviice. 
Empannel. 


Digeſt L 0 


Dilapidation. 

Dimiſſory Letters. 

Diſability. 

Diſcent. 

Diſclaimer. 

Diſcontinuance, 

Diſcontinuance of Poſſeflion of 
Plea or Proceſs. 

Diſmes. | 

Diſparage in. 

Dif aupered. 


| Dien. 


Diſſeiſin. 

Diſſeiſin upon Diſſciſin, 
Diſtreſs. 
Diſtinguas. | 
Divorce, OR INE AS 
Docket. 
Dominicum. 

Domo reparanda. 
Dore aſſignanda. 
Dote unde nihil haber. 


Double Plea, 


Quarrel. 
Duces tecum. 


Dum fuit intra ætatem. 


Dum fuit non compos mentis. 
Duplex Querela. 
Duplicate. ” 


Dureſſe. 


Eaſements. 

Edict. 

Ejectione Caſtodiz,-- — 
firmæ. 5 

Eire or Eyre. 

Election Clerk. 

Elopement. 

Emancipation. 

Emblements. 

Embraceur. 

Embracery. 


Panni, 
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Ex * Talis 
Expectant Fee. 


Formedoen. 


Emparlance. IExpenſis militum Levandis, ; 
Emphyteuſis. 4 non Levandis, "= 
Emphyteata. Ex promiſtor. Wo 
Emptio Venditio. Extend. 

Encheſon. Extendi facias. 

Encroachment. Extent. 

Enditement. Extirpatione. 

Endorſe. - | Extinguiſhment, 

Endowment, Extortion. 

Enfranchiſe. Extra Judicial. 

Enqueſt. E 8 LR | 
Entayle. Fabrick Laws. 4 ) 
Enterpleder. | Faculty. _ 
Entire Tenancy, o | 

Entruſion, ö Falſe Claim, 

* de Gard. 4 N 
Entry. 8 alſo Judicio. 

Entry ad 88 Legem. _ Falſo retorno Brevium. 
Entry ad Terminum qui prne- Failing of Record, 

rlit. Faint- leader. - 
Entry causa Matrimonii prælo- Fealty. f 
n Fee, 
Entry in Caſu Proviſoo. | Abſolute, 

Confimili, © - Conditional, 

Entry "wk aſſenſu Capitali. 1 General, 

Enure. 0 Tail Special. 

Eques Auratus. Fee. Farm. 

Equity. „Fee. Simple. 

Errant. 0 Fee-Tail. 
Error. \.| Felode ſe, 
Eſcambio. Felony. fi 

Eſcape. | Feod. 

Eſcheat. I Feodary. 
Eſcheator. Feoſſee. 
| Eſnecy. | Feoffment, 

Eſpicurnantia. I Feeſſer. 
Eſplees. | Feude. 

IEſſendi Quietum. | Feudes. 
Eſſoigne. | Fieri facias, 

| Eftrangers. <> 511": FURcer; | 
Eſtray. meu Fine, . 2 

Eſtreat. e |' adnullandoLevato, 

' | Eftoppel. 214,"+ :50.f * -  eaplendo 8 Terris, 

| Eftrepe. - IE 52241 eee 
Etate probund2. | 4.; levando de Tenemientis⸗ 
Eviction. non Capiendo pulchre, 

| Examiners in Chancery. 4 Placitando, 
Exception. pro Rediſſeiſina capienda, 
Exchange. I EFines for Alienation. 

Exchequer. {Firſt Fruits. 
Excommunicato Capiendo, I Fled-wite. 

; BY Detiberano; Flames-wite. 

* BR Recipiendo. Force. 

Execution. | Forcible Deraining, 

| Executione facienda, | Entry. | 

© | Executione in Witheraam. - | Fore-judg'd the Court, et hy 

Executor. 6 { Fore-judger, 

Executor de ſon Torr. ; Foreign Attachment, 

Exemplifications * Letters * . Matter, 

'| rents. | Oppoſer, 

Exemplificatione. | Plea, 

Ex Gravi Querela. 1 Service. 

Exhibit. | Foreſt. 

Exigendary, + is *1 Foreſter. 

'| Exigent. I Forfeiture, 

Exigenter. of Marriage. 

Ex mero motu. Forger. 

Ex Officio. nach 
Exoneratiqne Secke, 
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Foreſtalling. | Homage, 15 ' Interlocutary Order 
Fourch. Anceſtral, Inteſtates. : 
fn, TA e Reſpectuando, We 22 
| . ann icide, ntruſione. 
Kank Almoin, Voluntary, Invadiatus 
8 Chale, Caſual. Invoy ce. 7 
Fee, | | Homire Capto in Withernamium Inventory, 
Form, Elegendo ad Cuſtodiam | Fourney's Accounts, 
Fold, Replegiendo. Joynture. | 
Law, Hors de ſon fee. Iſſue. : 
Marriage, , Hotch-por. — 
ledge, Hue and Cry, | — | 
enement. Huſtings. jurates. 
Free- Bench. Juriſdiction. 
un, IIleviable. uris ultrun 
n Deed, . I | Identitate Nominis. Wee : 
in Law. IIdeota Inquirenda. jury. 
Freſh Diſſeifin, | Jeofail, Juſtice, 
Fine, Jetſon. of the CommonPles, 
Force, Ignoramus. of the Foreſt, * 
Suit. Imparlance General, of the Queen 45 Bench, 
Frod-mortel. | Special. of Aſſize, 
Fugitives Goods. | ' | Imparſonee, in Eyre, ; 
FF” Impeachment of Waſte, of Goal- Delivery | 
3 | N = | of Niſi Prius, 
age. mpo of Oyer an 
Gager Deliverance. ebene 1 Juſticies. ! , Terminer, 
arbler. : In Caſu conſimili. K. 
Gardeyne de LEglile. Incident. Keeper of the Great Seal, 
Garniſhment. | 31 Incumbent. Privy 8 eal, 
Garter. Indenture. Foreſt. 
Gavelet. Indicavit. King - Bench. ent 
Gavel-kind. "= Indictment. | Knights-Service, os 
Gauger. Induction. 1 Dim? e 70 
Gaynage. In forma Pauperis. | Label. le 
General Iſſue. Informatus non ſum, I Laborariis, Ant 
Generoſa. Ingreſſu, e I Laches. e ee eee 
Gild. ad 88 Legem, Lagon. | O19" 6 
Good- a- bearing. ad Terminum qui pre- Land-Tenant: | 
Grand Days, terlit, Lanis de . a Walt Ge. 
Diſtreſs, 8 84 cauſs Marrimonil, Lapſe. | * N. 5 
Cape. cui ante Divortium, Larcenary. 1, n r 161% 
Grant. F dum fuit intra Xratem, | Laft * 6a | 01% 1 
Gree. 5 dum fuit non composLatitat. a 2 
Green- Cloth. Mentis, | Laudimium. 
Green-Wax. in caſu conſimili, Laudum. : 
Guardian, in caſu proviſo, Law, wh 
of the Spiciualiries. | in le per, of Arms, 
of the Cinque-Ports. | | fine aſſenſu capirali, - Merchants,” 
Gwaife. EAST _ Diſſeiſina 1 in 1 qui- ae 
H. us, ' of the Staple, 5 
Habeas Corpora, | ſur cui in Vita. of Repriſals arqu * 
| en Ingrofſaror Magni Rotuli. A Dp. f os] M 1 , 
Habendum. ngroſſer. N | awleſs Court. 5 
Habere facias Seifinam, Ingroſſing. Leaſe. [ py 
Viſum. Inheritance. | Leer. 1 
Habitation. Inhibition. | Legacy, _ wa ha 
Half-Tongue. Injunction, Legan, | N 
Hamper. Inlagary. Leſſee. EE Te 
Happe. Innoreſcimus. - | Leſſor. 3 
Herald. Inns of Court. I Letters Parents, . 
Herede abducto, | Innuendo. mon Efron tides, 
deliberando alii qui ha- | Inquirendo. | | Levant and Cage g 
ber Cuſtodiam Terrz, | Inquiſition. | Leyari facias, my 
Herexare. Inquiſitors. ann,, 
Hzrerico comburendo. Inrolment. | Quando, Sr EN 3 
Hariot or Heriot. Inſimul tenuit. ee ener, 
Heir. Inſpeximus. | Libeilo habend o- 1 
Hereditaments. Inſtitutes. Libera choſea habendo. ma. 
Herior, Inſtitutiones. Liberate. * Dok 
Cuſtom, Intenſion. Libertatibus allocafid is, 
Service, Liberraibus 
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Libertine. 
Licence to ariſe. 
Licentia Surgendi, 
Transfretandi. Pe 
Liege, | 
Life- Rent. 
Liegeanc 
T of Afize. 
Liquid. 
Livery, 
of Seiſin. 
Locatio conductio. 
Loquela ſine Die. 
Lord. 


Lourgulary, ; 2p]. 


Lucrative Intereſt. 

M. 
Magna Aſſiſa, 

Charta. 

Maim. 4 
Mayheim. 
Mannor, 
Mainpernable. 
Mainpefnors. 
Mainpriſe. 
Maintainer. 
Majus e 
Make. 
Male tent. 5 
Male tolte. 
Mandamus. 
Mannopus. 
Mannor. 
| Man-ſlaughter. 
Manu-caprio. 
Manu-tenentia. : 
Maritagio amiſſo, 


| Jors facto, . 
Marſnal. 
Marſhal) be 
Martial Law. 
Maſter of the Rolls, 
Chancery, _. 
the Court of Wards, 
rhe Horſe, 
Armory, 
Ordnance. 
Houſhold, 
Faculties, 
8 Wardrobe. 
Mceaſures, 
of Capacity, 
of the Exchequer. | 
Melins inquirendum, 
 Meſn. 
Meſſuage. _ A LD: 
Minor. | „ 
Mint. 
Miſ- adventure. 
Miſe. : 
Miſerecordia: 
Mil-prifion. Ty: 
Mittendo Manuſcripto; . 
Mittimus. 
Mix d Tythes. EN 
Moderara Miſerecordia. 
Modo & Forma. | 
Modus Decimandi. 
Monopoly. 
Monopolizers. 
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Naam. 
Namation. 


Niſi Prius. 


— 


1 


| Nuſance. | 
f een Will. 


| Monſtrans de droit, 


de faits, He: 

Monſtraverunt. 
Moot. 
Moot-Men 
Moratur. 
Mortgage. 
Mortmain, 

Statute. | 
Mortuary, 
Mulier. 
Multa. | 
a Multo fortiori. 
Muniments. 
Murage. 
Murder. 


Mute. 
| Muruum. 


N. 


Narivo habendo. 

Naturalization, 

Ne admirtas. 

Negative pregnant. 
eife. 

Ne Injuſte vexas. 


_ | Neint Compriſe. ; 


Nichol. 


Nihil, 


Dicir, 
Capiar per Breve, 
Billam. 


Nomination. 


Non: ability. 
Non- admittas. 
INon-age. 


Non- claim, 
„„ Compos- mentis, 
Diſtringuendo, 
Eſt Culpabilis, 


Factum. 
Non Implacitando, 


Intromirrendo, 
Mercandizanda, 
 Moleftando, | | 
Obſtanre, | | 
Omirr. propter aliquam, He. 


* Ponendis in Aſſiſ. & Jurat. 
Procedendo, | 


Reſi ſtentia, 
Refidence, _ 
Sane Memory, 
Solvendo Pecuniam, 
Suir, 
Sum Informatus, 
Tenure. 

Notary, 

Novation. 


et Novel Aſſignment, 


Deſeiſin. 


Nude Contract, 


Matter. 
Nuper Obiit. 


Oath, 
Obe dientiales. 


_ | Oblarions. 


— 


Paſſagio. 


Obligation. 
Oblata. 
Obligee. 


Obligor. 


Obventions. 


Occupant. 
Occupancy. 


Occupation. 
Occupavit. 
Occupiers. 


Octo Tales. 


Odio & Aria, 
Office. 


Official. 


Oleron Laws. 


Onerando pro Rato Portionis: 
Ca. - -.- | 
Option. 


Orando pro Rex & keys. 
5 Ordinance, 


of rhe Foreſt. 
Ordinary. 1 
Ordinarione. 
Originalia. 


Ovelty of Services. 
| Overr Act. 


| Ouſter la Main. 15 43 


Our-law. 

Our-lawry. 1270 
Out. riders. 8 775 
Owelty. 

Oyer and Terminer de Record. 


pactum Commiſſorium | 
Pain fort & dure, 
Pannel. 

Paper - Office. 

| Panage. 

Paracium. 


| Paramounr. 


Paraphanulia. 


Paravaile. 


Parcel-Makers. 


Parceners. 


Parcinary. 


Parco Tracto. 


Parliament. 


Parſon. 

Parſonage. 

Partes Finis. 
Parties. 

Partitione facienda? 
Partition. 
Party-Jury. 

Parvo Nocumento. 
Paſcha Clauſum.] 
Paſchal Rents. 

Pas de Sourris, , 


Patents. 
Patron. 
Peculia. 
Peers. 
Penhan, | 
Order, 
| Writ. 
Pentecoſtals. _ 
Perambulation of the Foreſt, 
Perambulatione taciends. 11 | 
Peravayle. 119 2 
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Metrenchyta. Oxyrrhodinum. I Phkthiriaſis. 7 
Miaſma. E Ozzna. | Ihthiſis. 6 
Milliaris Herpes. ey | . I | Phygethlon. 4 
Miſerere mei. 1 Pachuntick Medicines © | Phyme, 14.54 
Mitella. 15 Palindrome. „ |] Phyſeme. .% 
Mira. E Palliative. I | Phyfiognomicks. 26.1.8 
Modiolus. 1 Palmus. I T N Pica. 
Mola Carnea. oF Palpitation. r d Picatio. Ml 
Morbus Regius. ak Palſie. Ik kicra. * 
Mucilage. os Panacæa. IPituita. 
Mydriaſis. * panchymagogues. | Piryroides. 
Mylpha. | Pandalea. +: - PPladaroſis. 
Myocephalon. 8 A Pandemius. 0631 uy Platiſma. 
Myopia. T Pandiculationn ][ Tlexotica. 
Myrmecia. I Papulæ. I Plethora, 
I Paracenteſis. I Pleurins, 
. r* X TROY | Pleureſie 
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Pleureſie. — I 
Plica. 3 oP Spina — LY 
Pneumatocele. Ructation. . Spla nchnica, WI} 
Pneumatodes. Rugitus. Splenia. 1 
Pneumatoniphalus. Ryas. Sporadici Morbi. 210 
e | 8. i — 
agra. Sacculi Medicinales: > 
Polypus. 1 — omg 7 Staphyloma. 
Pomphlygodes. 4 . Status Morbi- 
Porocele | 8 aliv ation. | Steatocele. 
Porotica. 8 Sani ies. Steatoma. 
Probe. Saphatum. | Stegnoſis. 
Procatarctica. ö Saponea. | Stegnotica. 8 
Procidentia Ani, I sSarcocele. Stercoroſus Fluxus. 
Uteri. a g Sarcoma. Sternutation. 
Prodromus Morbus. | Sarcomphalum. Sternutatiorium, = 
Proegum ena. Sardonian 5 Stillatitious Oy. 
Prognoſis. 120 L : | Sardonick c . ' Stillocidium Urinæ. 
Prolepticus. n . Stranguary. 990 
Prophæſis. Scamnum Hypocrating Struma. Ich 
Prophylactic. ; 1 | Scarification. N ring. 2 | : | £ 
Pro rofis, LY Scelotyrbe. 86 , wt 8 pea. a | 
Proſph is. Schetica Febris. bfg eon t 14 Spc 
5 "hi — Schirrus. 2 1 . „ ; } 
rotopathia, 2 150 9 „ ate. 
han Sal. 2 N ö Sub-Luxation. . 
Proſpth almia. | Scleropthalmy. 4 Fo n Aloes. 
Pſa mmiſmus. hb Sclerotica Tunica. 145 Jamina. 2 
2 FC6Scholiaſis. 50 1 480 2 -- ot : y 
rarmica. ET I Sufffrus. Nit 
Pterygium. 4570 , I | Suffocatio Uterin : 
Ptiſana. 65 Scotomy : —_— . 4 gate. 
Prylokis. | Scrophula. MOT | re 
Pugillus. | Scurvy. C 1 Super- pu 2 
Pulpa. Sectio Cæſaria. 1 een 8 2 « ho. 
Pulius. | Sedimentum Urinz;”  ' f Saſha „ 00 
Pulſes, their ſeveral Kinds. { Semeiofis el 8 bee N 
Pulveriſatiun. Semeiotica. r Suppofitory. PERM ; 
Purgarion, Semicupium. I ]Suppuration, . | 
Pyrotica. Sephyros. c 1 — "ap | 
2 Septan- Fevers. | Syderation, 1 
| >” mY Ague. Septica. 2 ympatherick Powder: 1 
Quinfey. Seroſities. 2 Sympeplis, 5 
Quinteſcence. Serpigo | Symprom. 
Quoridian Ague. . Isymptomatiral Fever. 
{Sor - I pnactica. „Mott 
Rachitis. Sideratio 0 Way S ynchyfis. 1 : 
Radical Moiſture, Siff / { | ' N : — Febris. 15 5 TS: 
Rarefacienria, Sinapiſinus. De pt Syncope, Qt end 
| Raſparorium. Singultus pk Syncritica. . 
Recidivus Morbus. Sirones, # Sy ndeſmus. 
Recrement. Soluble Tartar ynedrenonta. | 
- ius Morbus. Solvent. 3 = RO 
elaxantia. | | y nguirus, mT 17 
Repellent Medicines. 1421810 1 5 ynocha. S Mtlo anzu- N 
Reſina. | ' | Somniferous. a Synochus. „ i 
Reinon- Naturales. 'So obiſticared. _ | Synraſfis, K A 
Revulſion.; Spagyrica. ; | Syntectoe, ' m S 
Rbachiris, \ | Sparadrapum. Synterick Medicines, N 
Rhagades. Spaſmodicks Syntexis. iN 
Rhegma, Spaſmologia. Synaloticks a. 
Rheumatiſm. Spaſmus I öyringe. 11550 
Rhexis. . Species. 1 2 Syringomata. 32.0 
Rhinenchytes. ' Specificks. PRO J Fyringotomia. ; 
Rhyos. | Specifick Medicines. Syflarcols, : 
_ Rhyprica, | Specillum. Ah. ; 
Rhythmus. Speculum Oris Tabes. . 
Ros, _ Spermatocele ; Tabes Dorſalis, 
ES joli. Sp hacelus . ; 12 
 Roſmes, : Aabum, 
| SphinQter. Tae. 
 Tarazis, 


FI Ry u 1 8 K * 83 
luble, xe OY | | 1 
Virrialate. _ Nero can, led 7 Meaſure. TN 
Telephium. 3 Modes. 
Teneſmus. Tymomsa, 1; 1 Monochord. 
Terebrum. D Mood. 
Terminthus. Zymoſis. 26k Muſick. "I 
Tertian Agne. ; - = O. g 
Teſtudo. — = 1. Cave, ' 
Tetanus. e Opera. 
Tetrapharmacon. MUSIC X i Otacouſticks. 
1 * | verture. 
— . | [""Y 2 25 
erioma. * 51 
Ther mantica. AC Fowl] Perfect Concords! — 
Thlipß. Allemande. 1 
Thrombus. | | Apotome. 1 N 2 Qua a Q. Ty ; 
Tow mT Arſis & Theſis. 1 5 
indture. 
— Aurium. Cadence. 325 = Inharmonical. | 
Tometica. Canon. : eſt. 5 ; 
Techus _ _ Scale of the ": Say 
Topick. Clic. | 2 of Muſick. SEL TIL, 
Topinatia. | Cloſe. _—_ r | 
Torrified. Comma. | C iapaſon, 
Toxica. G Concords. lh 5 _—_— 
Trachoma. ; Con ſonance. . 5 N 
Trage. Cords. Seſe Saber. 1 1 
Transfuſion. | Counter Fugue, eee 
Tranſpiration. | Part, | 80 de n. 
Traumaticks. Point, f Sy * 5 
1 | * 1 
repanu * * 
Trim Demi: Diton, Tenor, | 
— 2 e 2 8 aſon? 
Trochiſci. 75 | Double, . 
Tumor. Florid, Puple 
Turbith Mineral. | Plain, Trip! 5 
Tympanites. Diapaſon. | Tone. Mi ak | 
' Typhodes. | Diapente. er 3 
Typhomania. 5 Diateſſaron. Treble. 3 
Typus. f - | Diaronick. | Tris Diapaſon, 
Tyrofis, 1 1 Tone. I Tritone. 85 
| . ieſis. e : 
Vaporarium. Diminution. Uniſons. 
Vapours. Diſcords. 31 
Variolæ. Dis Diapaſon. — DEL IIB 
Varix. Ditone. : OE 
1 wt Double De. G EO ME TRI. 
enæ- Section. 3 | 
Ventoſe. nnharmonical. A 5 
Verdegreſe. 5 | Acure Angles, os 
Vertigo, Fifrh. 54 angled Triangle. 
Veſicatoria. Figurate Deſcant. Adjacent Angles. 
Veternus. Flond. Adjoyning Angles. 
BY Vinum — Fourth. 4 Alternate Angle S, | 
Virgins-Milk. Fugue, | 4 Proportion. 
Viral Indication. Double. I Altern-Baſe. 
Viraligo. | H. | Altimerry. 
Undimia. Harmony. | | Altitudes of Places: 
Ungula. Hemitone. I Ambir. | 
Volfella. | Hexachord. 3 . Ys 4 
Volvulus. | | . yper 
Vomica. Imperfect Concords. I Analogy. 
| A — Relation. | Angie, ba 
W Y Interval. 3 'S i 
— Lon. . El Curvilneal, 
Warm Key. . Nectilineal, 
. | ER OE, 2 2» : 
* ] rs Quantiry, Angle, 
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Angle Right, Centre of Gravity of at Hyper Deſcribent, ee . 
Obtuſe, bola, | - | Derermin'd Problem. 
Acute, of Oftillation, | Diacauſticx Curve. l 
Contiguous, of Percuſſion, _ _ | Diagonal. eat eStore: 
Adjacenr, Phonical, I Diagram. ee 
Oppoſite, Phono- camptical. Rae Diameter, E 
Vertical, '1 Characters Geometrical. * if 8 8. f of a Conichis Section; * 
Internal, Chiliogon. "mY CP * n * 
External, | I | Chord; | of Gravity, | «Doh 
Alternate, Circle. Dimenſion. 6 
at the Centre, Circular Lines. 'Dimerient. e 
in a -— Circunſered, oy Dirigent. * att 
in a Segment, Circumſcri 8 I ‚ivergin Solar 442 
of a Segment, | Hyperbola- / Journ Holy e 
of Incidence, 110 Ciſſoid. I Dodecagon. Ln 
of Reflexion, I Commenſurable Quantities, Double Point. eee 
of Inclination, Pa | 5 in Power, 5 EW I 4. F 
of Refraction, | Surds. Eccentrick Circles 
1 Common Section. Effections Geometriclvd. 

herical, Complements. Elaftick Forces. 
4 che Chord and Tangent, Compoſition of Proportion. Ellipſis. 0 
Oblique. | | Motion. _ | Endecagon. 

Anguineal Hyperbola. Concentrick. I Epicycle. v1 Jody 

Anteccdent. | Conchoide, Epieycloid. iN 

Aperture. : \ | Concurring or | Epipedometry. le 

Apore. | Congruent Fi igures. Equared Bodies. 9s] 

Aporime. Cone. | Equilarefal Triangle. W 

Apotome. | Congruity. Evoluta. t 

Applicate. Conick Sections. Evolute Figures, ee 

Application. Surface. | N N 

Apply. Conjugate Diameter. Evolution. | ee 

Apomecometry. | Conoid, | 4 Exagon. Ee 21 | „ 

Arch. Elliprical, Excentrick. e 

Ark. Hyperbolical, Exhauftions. © (4 1 

Area, | Parabolical. Expon ential Cerves; Wer. 
of a Square, FRETS 9 Conjugate Diamerers. External Angles. 9) 4 
of Rectangles and Parll- Conſcribed. Extreme and Mean Proportion: 

lograms . Conſequent. Fs 47 
of Triangles, - | Conſtruction. Figural Nambers | | 
Trapezia, Contact. | | Figure, WR 
all Right-lin d Figues, Contrary Flexion. in Conicks, 
of a Circle, Content. in Geomerry, 
of a Sector, Contingent. 4 Figures Curvilineal, 
of a Segment, | Converſe, Mix d, 
of an Ellipſis, ] Cord, ö Plane, 
of a Parabola. ICorollary. e Rectilineal. 
Artificial Lines. I | Conſtruction of E uations, LA Flexion . of Curves. | 
112 I I | Contrary leggd Hyperbola. Focus of an Ellipfis, 
: = ymetry. . | Converging Hyperbola 1 Parabola, © 
ymptotes wy 1 14 H cbola. 24 A 
| A Co. ſecant. 4 Fruſtrum. 1 BC 

| ee | Co-fane. G. | 

Baculometry. Co- tangent. Gage Point. 

Baker's Central Rule, | Co-verled Sine, I |] Gaugin 

Baſe. I | Crown, I auge Poi. £5 

Bimedial. _ || Cruci-form Cat Generating Line or Figure,” 

| Binomial. | Cubarure, | Generated Quantity. 

Biſection. Cube. Geneſis of a Fi gure. * 

Body. Cubical Paraboloid. | Geodeſia. 

Bodies Regular, _. | Cunens. \ | Geometrical Curves, 

C I | Curvature. Solution of. a Prob, 

Canon: | Curves. 5 | Places. 

Capacity. Cuſpidated Hyperbola. | Geometry. 

Catenaria. Cycloid. |] Globe or Sphere. 

Catheri. . | Cylinder, Gnomon. | 

Cathetus. 13 Wan © | Gunter's Line. 

Celerrimi deſcensus Linea. f | H. 

Central Rule. | D. | Harmonical, 

Centre of a Circle, Data. Head Angles. 

Ellipfis, Decagon. Height of a Figure. 
1 Gravity, Deficient Hyperbola. Helicoid Parabola. | 
Hyperbola. a Helicoſophy. 


E Zur 7 0 


E ME rl 
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Helicoſophy, 
Hemiſphere. _ 
Hendecagon. 
Heptagon. 
Heptangular. 
Hexagon. 
Hexhaedron. 
Homocentrick. * 
Homologous. 
Horizontal Line. 


Hyperbola. 

Hyperbolical Cylindroid, 
Hyperbolick Space. 
Hyperbolicum Acutum. 
Hyperboli- form Fi igures. 


H thenuſe. 
7 O L 


Icoſihedron. 
Inceptive of 


Inclination, 


— 
r * 
Gy 


Magnitude. | 


of a Right Line to a 
Plane. 
Incommenſurables. 
Indetermined Problem: 
Indiviſibles. 
Infinite Quantity. 
Inflexion Point. 
Inflexion of a Curve. 
Inſcribed, 
Bodies. 

Inſiſting Angles. 
Interruption of n 
| Interſection. 
| Inverſe Proportion. 
Involute Figure. 

Irrational Quantities. 
Irregular Bodies, 
Lines, 
Curves. 


Ifagon. 
Iſoperimetrical Figures. 
Iſoſceles * 
Latus Rectum, 
Tranſverſum, 
Primarium. 
Legs of an Angle, 
2 Triangle. 
Lemma. | 
Like Figures, 
Siolids. 
Limited Problem. 
Line, | 
of Meaſures. 
Linea Celerrimi Deſcenſus, 
Linear Problem. 
Lines, rheir Properties. 
Lines of Chords. 
Local Problem. 
Locus Reſolurus. 
Logarithmick Curve, 
.Line. 
Logiſtica Linea, 
Spiral. 
Longimetty. 
Lunes. 
Lunula. 

M. 
Mathematicks. TOY: 
Maximis & Minimis, 
Mean Diameter. et 


, 15 0 1 * 
8 ! & 14 ? 2 
1 I. I WA FF, K £ 


I o © 
1 a 2 


4 
** 


Ordinate, 


parallel Lines. 


Point, 


Pole. 


| Mix'd F igures, 


Multangular. 
3| 


| Nodated 3 


I Polygon, 


INA ean and Extream Rai o. 
I MNiean Proportional. ne 


Meaſures. 

Mechanical Sen 
Meniſcus. yoo 
Menſurability, 
Menſuration. 


Reaſon er Proportion. 
Moments. 


Normal. 


9. 
Oblique Angles. 


Oblong. 


Obtuſe, 


Angles, 
angled Triangles, 


angular Section, 
agon. 


| 1 Octahedron, 


Oppoſite Angles, 


nes, 


Sections. 
Figu 


Organical Been of Caries 


Orthogonial. 
Oſcillation. 
Oval. 
Oxygone. 
Oxygonal. 


* 


Parabola. 

Parabolick, 
Pyramidoid, 
Cuneus, 
Conoid, 
Spindle, 
Spiral, 
Paraboloids. 


Parallelogram. 
Parallelopiped. 
Pelicoides. 
Pendulum, 


| Pentagon, 


Perimeter, 


1 Periphery. 

permutation of Quantities. 
| Perpendicular. 

| Place Geometrick, 


Plane, 
Simple, 
Solid, 
Surſolid. 
Plane Problem. 


Plane Geometrical, 


Surface. 


3 Planimetry. 
| Planiſphere. 


Plonometria. 


of Inflexion of a Curve. 


Polyedron. 
Polyhedron. 


Polyhedrous. 


— "Y 


Quadrarrix, 


Orime. 
5 8 

oriſtick Meth 
Poſtulata. * 1 
Powers of Lines. 
Primarium Latus. 


_ | Prime Figures. 


Priſm. 
Priſmoid, 


Problem. 


Produce. 


Product. 


Projectiles, their Labs 
Prolate. 

Spheroid. 
Proportion. 
Proportional Spirals.) 
Propoſition. 


Punctated Hyperbola. 


Punctum, 


F ormatum, 
Generatum, 


Ex comparatione 
Lineans. 


| Pure Hyperbola. 


Pyramidal. 


| Pyramidoid, 


Pythagori a enn 
Quadrangle. 


Quadrant. F: 


Quadrantal Trian gle. 
of the Hyperbola . 


"of Curves. 


4 Quadrilateral Figures. 


Quantity. 
Quindecagon. 


| * 
Radial Curves. 


Rain bow. 
Ratio. 


Rational Quantities, 
| Reaſon. 


Reciprocal Figures, 
Recta Directrix. 
Rectangles. 
Rectangled Triangle. 
Rectangular, | 
Section of a Cone. 


| Rectificarion of Curves. 


Rectilineal. | 

Redundant Hyperbola. 

Regular Bodies, | 

Figures, 

Curves. 

Reſidual Figure. 

Reſolution. 

Retrogreſſion of Curves 


Rhombus. 
| Rhomboides. 
| Righr-angled, 


Triangle. 
| Right-angles, h 
Line, 

Sine. | 

Roots. 


| Rorarion. 


| Sagitta: 


— —_ __ 
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| Stereographick Projection. 


. 


PR? leech * 
tt. 4 ay 


At A ] jphuterical TN 


Sagittta. 
Scale, 3 
of equal Parts, 
Diagonal, 

Plain. 

Scalenous Triangles, 
Cone. 
Scheme. 
Scholium. 
Secant. 
Section, 
| Conick, 
Secuents. 
Sector of a Circle. 
Secundans, . 
Se gment of a Circle, 
Sphere. 

Similar Sections. 
Semi- circle. 
Semicubical Paraboloid 
Semi-diameter, 
Septangular. 
Serpentine Line. 
Sequialteral Proportion. 
Seſquitertial Proportion 


Sexangle, 5M | 


Similar Arks, 
Bodies, 
Rectangles, 
Triangles, 
Polygons, 
Righr lined Figures, 
Segments. 
Simple Place, 
Problem. 
Sine, 
Complement. 
Solid, 
of leaſt Reſiſtance, 
Angle, 
Place, 
Problem. 
Sphere. 
Spherick Geometry, 
Projection. 
Spheroid. 
Spiral, 
Lines, 
| Proportional, 
Square Figure, 
Squaring. 
Stereometry. 


Sub · contrary Poſition, 
Section of a Cone 


8 


Subtangent. 


Subtenſe. 


Superficial Content. 
Supplement of an Ark 
Superficies, or 


Surface, | 1 


Plane, | 
Curved. 
Surſolid Place, 
Problem. 
Surveying, | 
irs Practice, 
Symetral. 
Symprores: 


4 — Method. 1 


* T3 


Term. 


Triplicate Ratio. 


Truncated. 


1 


; 


Afforcia ment. 
Aide de Camp. 


Syntheſis. 


Tan gent, 
of a Parabola, - 


Circle. 


Terms of a Proportion. 
Tetractys. 2 | 
Tetragoniſm, 

Terrahedron. 

Theorem, | 
KUniverſal® 
Particular, 
Negative, 

Local, 
Plain, 
Solid, 
Reciprocal. 
Tranſcendental, 
Curves, 
uantiry. 


wy 


n of Curves, 


Tranſmutation. 
Tranſverſe Axis. 


| Trapezium. 


Trapezoid, 

Triangles and their rarer 

Trident. 

Trigon. 

Trigonometry, 

Plain, 

5 Spherical. 

"Trilateral, | 


Trochoid. 
V. 


Verſed Sine. 


Vertex. 


Vertical Plane, 


| Line. 
Vertically Oppoſite. 
Vinculum, 


Umbelicus. 


Umbelick Points. 
Unlimited Problem. 


 Fortification, G and 
Art Military, 


A. 
| A Djuas 
Advance Dirch, 
Guard, 
Foſſe. 


Aide Major. 5 4 | 
Alarm Poſt, — 5 EE 
Ammunition Bread. 


Angle of the Counterſcarp, 


Curtain, 
ö Complement of che 
Line of Defence, 
Diminiſned, 
Exterior Figure, 
Interior Figare, 
_ Flanking, 
Flanked, 


'Y: | | 
| Apron, 


8 


E ix . 


Angle of he Want, * 
Re- entring, 
Re-entranr, 
Salianr, | 
of the Tenaille' 
of a Battalion, 


Anteſtature. * 


Approaches. 
Areotectonicks. 


| Arquebuſs. 


 Arquebus i Cruc. 

Arriere Guard. 

W wu 

rtille 

Aſfaulr 

Aſſembly. 

Aſtragal. . 

Attack of à Siege, 
Falle, 


i, 


in Flank: pal 


Avant Foſſe, % *! 


Avenue, 
B. 


Ban. 
Banquet. 
Barrack. 
Barbe. 
Barrel. 
Barrels of Earth. 
Barriers. 
Barricado. 
Baſe, 

Ring. 


Baskets of Earth 
| Baſtion; 


Battallion. 
Battery. 


Batteries of a camp. 


Croſſe, 

d Enfilad e, 
en Eſcharp, 
de Revers, 
Joint, 


d Eſtrade. 


Bed of a Cannon. 


Berm. 

Biovac. 

Blind. 
Blockade. 
Bomb-cheſt. 
Bombs. 
Bombarders. 
Bonner, 

Bonnet a Prèſtre. 


Boyan. 


Brackets. 
Branch of the Trenches: 
Breach. 


Breaking Ground: 
| Breaft-works, 


Bricolls. 

Bridge (flying. ) d 
Bridge of Comunicuord 
Brigade. 

Brigade Major. 
Brigadiers. 


| Bringers-up. 


Briſure. 
Budge-Barrels. 


Baccule. 8 


p Kay 


— — * 


f 


4 
* 1 


Crown-works. © 
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